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The present invention relates to a rotary lath
punch, and is particularly concerned with the im-
brovement of certain details of structure, and a
resultant improvement in operation, of previously
known machines for accomplishing substantially
the same basic function. That basic function,
of course, is the production of multiple perfora-
tions in plaster lath flowing continuously, at uni-
form lineal velocity, from a board forming ma-
chine, by means of rotary punch and die assem-
blies. The conditions under which the work
must be performed are substantially those de-
scribed in the patent to Emmet D. Benham and
John R. Rosenleaf No. 2,228,162, issued January
7, 1941, ang the particular punch and dic ar-
rangement preferably used in the present machine
will be substantially that disclosed in the patent
to William J. Ehrsam No, 2,182,744, issued De-
cember 5, 1939.

A machine of the character here under con.
sideration is primarily intended to perforate
plaster lath, or other material moving -through
a machine in a continuous stream at a constant
lineal velocity, by means of punches moving
through the material npon lines normal to the
plane of movement of the material, said punches
concurrently moving with the material in the
line of its flow and at its own velocity, while ob-
viating the necessity of either starting and stop-
ping the material flow or providing for recipro-
cation, in the line of materia] fiow, of a carriage
supporting the punching meehanism. Otherwise
stated, such a machine must include punching
mechanism, comprising cooperating elements
moving continuously about separate closed orbits,
but cooperating with a stream of material, moving
uniformly in a single plane between those orbits,
the punching mechanism being so operated as to
penetrate the flowing material upon lines normal
to the plane of movement of such material, while
synchronizing the punching mechanism with the
flowing ‘material throughout the period of en-
gagement of the punching mechanism with such
material. ‘

It is the primary object of the present inven-
tion to provide improved means for controlling
the attitudes of gangs of punches and gangs of
cooperating dies, arranged in separate series,
during revolution of those gangs about separate
axes, In such a fashion that, as each gang of
punches approaches, passes through, and de-
parts from a plane common to those axes, g mab-
ing gang of dies will similarly approach, pass
through, and depart from that plane, in registry
with the punching gang, and with the punches
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and the die axes precisely aligned and normal
to the plane of flow of the materia] moving be-
tween .the two gangs. It is a further object of
the invention to provide such improved means
which will so control the attitudes of the gangs
of punches and dies that each gang will be in-
verted as it passes through the remaining por-
tion of ifs orbit.

A further object of the invention is to provide,
for each such gang of punches and for each such
gang of dies, a follower arm of improved con-
struction, all of such follower arms for the punch
gangs cooperating with a single cam and all of
such follower arms for the die gangs cooperating
with another single cam, the follower arm con-
struction being such as to provide for extremely
delicate adjustment of the attitude assumed by
its associated gang to correspond with any spe-
cific location of the follower arm relative to its
cam. A further object of the invention is to
provide improved means, in association with
each such gang for resiliently holding its fol-
lower arm . in  cooperative association with its
cam.

Still further objects of the invention will ap~
pear as the description proceeds.

To the accomplishment of the above and re-
lated objects, my invention may be embodied in
in the form illustrated in the accompanying
drawings, attention being called to the fact, how-.
ever, that the drawings are illustrative only, and
that change may be made in the specific con-
struction illustrated and described, so long as the
scope of the appended claims is not violated,

Fig. 1 is. a vertical sectional view through a
fragment at one end of a machine constructed in
accordance with the present invention:

Fig. 2 is a similar view of a fragment at the
opposite end of such machine;

Fig. 3 is an end elevation, taken upon a re-
duced scale, and showing that portion of the ma-
chine illustrated in Fig. 1, parts being broken
away for clarity of illustration;

Fig. 4 is a similar elevation of that part of the
machine illustrated in Fig. 2, parts being broken
away for clarity of illustration;

Fig. 5 is a sectional view taken substantially
on the line 5—5 of Fig. 2;

Fig, 6 is a similar view taken substantially on
the line 6—86 of Fig. 2; ‘

Fig. 7 is a perspective view, taken upon an
enlarged scale, and showing the details of con-
struction of a follower arm;

-Fig. .8 is a broken perspective view, likewise
drawn to an enlarged scale, and showing the
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structural details of the means for resiliently
holding a follower arm in cooperative association
with its cam; and

PFig. 9 is a fragmental horizontal section taken
substantially on the line 9—9 of Fig. 1.

While the present invention is primarily de-
signed for, and will be described in connection
with, the perforation of green plaster hoard, it
will be clear: that the operational:theories, -and
the specific structure illustrated, are applicable
to the perforation of other punchable materials,

of whatever nature, and to various pressing pro-

cedures, and the like.
Green plaster board is delivered, from a bhpard

forming machine, at a relatively high, constant, .
lineal velocity. In accordance “with :the present

invention, it is led between the two rotors of the
machine illustrated herein,and .as.it:passes he-
tween those rotors, punch and die sets, arranged
in series or gangs, cooperate with the moving
stream of material to form, at spaced intervals,
transverse “lines of -transversely -spaced _perfora-
tions; by severing from the -green-plaster “hoard
slugs-of ‘material whese size-and shape will he-gde-
termined by the punch and-die sefs-used. The
construction is-such that the-severed-slugs of-ma-
terigl will usually -be driven :downwardly -com-
‘pletely -through the dies, to drop from the lower
ends of said dies; but the die sets-are inverfed,
during-each-cyecle of operation, so-that-such-slugs
may occasionally -drop-away-from-the-dies-in the
-opposite direction during-such-inversion thereof.

‘Referring more -particularly ‘to the drawings,
it will ‘beseen -that I have illustrated a machine
comprising a.frame 20 upon which -is ;journalled
a -power input -shaft 21 -which may ecarry a
sprocket 22 #through -which the machine may e
chain driven from-any -suitable outside source -of
power. Within -a -suitable housing -upon -the

frame, the -shaft 21 -carries an elliptical -gear-23 -

‘meshing-with -2 mating elliptical -gear 25-upon -a
second shaft 24 -journalled in the machine frame
upon:-an axis parallel with the axis-of the shaft
21. ‘The reason for the use of €lliptical gears,-and
the particular design of such gears, will appear-as
the description proceeds.

The shaft 24 further carries a pinion 26-mesh-
ing with -a much larger-spur -gear 27 -on a shaft
28 whose opposite ends-are journalled respectively
in the opposite’ end members-of the -frame 20,
bearings, such as 29, preferably being provided for
supporting said shaft ends in end panel-members
such as ‘30. o

Each-end panel-38-is provided, in-aregion above

the bearings 29, with a-vertically extending track- ;

way 3l (Figs.-3-5) in-which is-slidably-mounted a
shoe 32,-each such shoe carrying -a bearing 33, in
which bearings -are journdlled the opposite -ends
of -a second shaft 34, parallel with, and substan-
tially coextensive with, the shaft 28. To the
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upper end of-each shoe 32 is suitably secured-a rod -

85, threaded at its upper end, as at 36, for co-
operation with a nut 37 (Figs: 1 and 2) journalled
for rotation, but held against reciprocation, in a
suitable support on the frame panel 30. ‘Fixed to,
or integral with, each nut 21, is a beveled gear 38,
and a shaft 39 spans the region ‘between -said
gears 38 and -carries two beveled -gears 40, each
meshing with one of said gears 38. Two hand-
wheels 41, ohe at each end of the machine, are
mounted upon the shaft 39-for-rotating the same;
and it will be -obvious that rotation of thie shaft
89 in one direction or the other will elevate or
depress the shoes 32, correspondingly shifting-the
shaft 34 which is journalled in said shoes, while
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maintaining parallelism of said shaft with the
shaft 28.

Two spiders, 42 and 43, are mounted at op-
posite ends of the shaft 28, each of said spiders
being formed, at peripherally spaced points upon
a common circle concentric with the shaft 28,
with a plurality of openings 44 for the reception
of the shaft.sections or trunnions 45 carried at
copposite ends-of carriages :48.  Each carriage 49
comprises a bolster 41 (Fig. 6) to the outer sur-
Jface of which is suitably secured a plate 48 pro-
portioned and designed to receive a plurality of
‘hollow ‘dies 49, each die registering with a pas-
sage 50 extending through the bolster 47. Any
Suitable means (not shown) may ke provided for
temovably.securing the dies 49 in the plate 48.

At one end of each carriage 46, the trunnion 4%
.is ;provided with:an .extension 51 (Figs. 2 and )
upon which is carried a follower arm indicated
‘generally by the reference numeral 52 and adapt-
ed to cooperate with a cam track 53 defined on a
cam plate’54. Such acam plate is-illustrated in
detaill -in Fig. 5, ‘and may preferably comprise
mating -sections §4a and 54b suitably secured ‘to-
gether by bolts 55 ‘or other equivalent fastening
means, and-provided with cooperating, outstand-
ing-walls 56-and 57 which, when the sections are
operatively -connected, register-to define the con-
tinuous cam ‘trackway 53.

‘fach-follower arm 52 (Fig. 7) comprises a hub
%8 fixed o its trunnion extension &1 by means-of
-3 key 59 -and setscrew ‘60, and having an arm 64
substantially radially projecting therefrom. At
s “free end, the arm 61 is bifurcated to -define
spaced furcations 62 and 63. A screw 64 thread-
edly ‘penetrates the furcation 63 and carries-a
locknut 65 and a similar screw 68 is similarly as-
sociated with the furcation 52. A lever 67 is pro-
vided at one end ‘with a ‘hub-68 freely journalled
on the hub 58; and is further provided at its op-
posite-end with a further hub 63 in which a jour-
nal pin 10 is fixed ‘by means of a setscrew T1. At
its end remote from the carriage 46, the pin 19
mounts a -cam-~following roller 12 adapted to ‘be
received in ‘the trackway %3 between -the -walls
56 .and 7. .

The hub 69 projects axially to overlap the free
end of -the arm 61, and 4s provided with a
radislly-inwardly-extending abutment finger 13
which, -when ‘the parts are assembled, ‘lies be-
tween the arm furcations §2 and €3 with its op-
posite faces positioned for engagement,. respec-
tively, by-the facing ends of the screws 64 and 66.
It “will ‘be obvious that, by adjustment of said
‘screws, the position of the roller 12 relative to its
carriage 46, and so -the position or attitude as-
sumed by such carriage to correspond to any pre-
determined ‘position of the roller 12 in the track-
way 53, may be very nicely and delicately ad-
justed. ‘Headed bolts 15, passing ‘through arcu-
ate-slots T4 in the arm 61 and threadedly engaged
in the lever §7, hold said lever against axial
movement away from the arm 61, and may, if it
is deemed desirable, be tightened to -assist in
holding said lever in any selected position of ro-
tational adjustment relative to the arm.

. As-is most clearly to be seen in Fig. 2, the cam
plate 54 is suitably supported upon an end panel
30 at that end of the machine remote from -the
gears ‘23 and 25; and, in its region adjacent the
shaft 34, it'is provided with a section, indicated
by -the reference numeral 78 in Fig. 5; in which
the median line 7171 of the trackway %3 lies in a
circular are, extending from a point 78 to a point
19, cast about a point 80. The point 80 lies'in the
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horizontal plane including the axis 81 of the shaft

28, and in a plane, parallel with the plane com-
mon to the axes of the shafts 28 and 34, and
spaced therefrom by a distance equal to the dis-
tance between the axis of the trunnion extension
51-and the axis of the pin 70 of any follower arm.
The radius of the are 76 is equal to the radius of
the orbit of the trunnions or shafts 45.

The cam plate sections 54¢ and 54b are joined
in the plane common to the axis 8¢ and the point
80, being provided with sections forming a hub
82 coaxial with the shaft 28, the cam track 53
surrounding said shaft axis. The plate 54 is
provided with a plurality of arcuately elongated
slots penetrated by screws 82 threadedly engag-
ing the panel 20.

At a suitable point in its perimeter, the plate
B4 carries a tongue 84 radially arranged with re-
spect to the hub 22; and the panel 28 carries a
bracket 85 provided with: parallel projecting fin-
gers 88.and 87 in which, respectively, are mounted
screws 88 and 88 projecting into engagement with
the fongue 84. Adjustment of the screws 88 and
89 will, of course, result in very delicate and
accurate adjustment of tHe cam plate 54 about
the axis of the shaft 28,

The parts are so arranged that, as each car~
riage 48 approachss the plane common to. the
axes of the shaft 28 and 34, its follower arm
roller 12 will enter the cam trackway seetion 78:
and that section, designed in the manner above
described, will hold the roller 72 in such a posi-
tion, relative to the shaft axis of that carriage
that, as the carriage approaches, passes through,
and departs from the said plane common to the
axes of the shafts 28 and 34, the surface of its
bolster 47 will be held in a truly horizental po-
sition.

As the roller 712, moving in a clockwise direc-
tion as viewed in Fig. 5, passes the point 719, it
begins’ to move downwardly more slowly than
does its -associated shaft 45, so that the bolster
will be tilted in a clockwise direction and will as-
_ sume the position indicated at A in Fig. 6. From
~that position, the holster will be moved to the

positon indieated at B; and as. the bolster again

approaches the above-mentioned plane, in' the

region remote from the shaft 34, it assumes a

fully inverted position as indicated at C. Any

refuse which may have been deposited on the
plate 48 will, of course, fall away from the bolster
by gravity as the holster passes through these
positions; and sinece, at the position C, the car-
riage is inverted, slugs of material driven through
the ports B0 of the carriage which is currently
in active position, will fall upon the radially in-

ward portion of the carriage which is in position
C, rather than upon the active surface of its

plate 48, _

Thence, the carriage moves to position D and
then to position E in which it is closely approach-
ing the horizontal attitude which it will retain
as its roller 12 traverses the section 76 of the cam
trackway.

Adjustment of the cam plate through the me-
dium of the screws 88 and 89 and the tongue 84
permits accurate location of the cam trackway
section 18 relative to the path of the carriages
carried on the shaft ' 34. . Adjustment of the
sérews 84 and 58 (Fig. D) makes possible abso~-
lutely aecurate and uniform response, in the at-
titude of each carriage, to the cam trackway. sec~
tion 76 as the roller of that earriage traverses
that section. ‘ ‘

At its opposite end, each carriage trunnion 45 is
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provided with spring means indicated generally
by the reference numeral 90 (Figs. 1 and &) ap~
plying to the carriage a turning force resiliently
holding its roller 72 in cooperative engagement
with the wall 56 of the cam trackway 53.

At this end, each trunnion. 45 is formed with
a reduced section 9f defining an outwardly fac-
ing shoulder 92. This section of the trunnion is
internally threaded as at 94 to receive a reduced
threaded end 85 of a stud 98 whose opposite end
is formed with a threaded socket for the recep-
tion of a clamping bolt 87. A ring 98 is remov-
ably secured to the outer fade of the spider 42
by suitable means such as serews 89, ahd supports
a ball or roller bearing 160, whose outer race is
received in the ring 98 and whose inner race snug-
ly embraces the reduced section 9f of the trun-
nion 45 to support the same.  The stud 9§ co-
operates with the inner race of the bearing I 69 to
clamp the same against the shoulder 9%. §

An annular disc 10( is suitably secured to the
ring 88 as by screws 102, or the like, and said
disc is provided, at spaced points about its pe-

. ripheral region, with a series of axially orojecting
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teeth 103.

An annular housing member #94 is provided
with an axially extending peripheral fHange 185,
and is adapted to be secured to the above=de-
seribed parts, for rotational adjustment relative
thereto, by means of the bolt 91, a washer. (08
preferably being interposed therebetween. At
Spaced points about its free edge, the flange 105
is provided with a series of notches {86 for co-
operative interengagement with the teeth 1038 of
the disc 101.

A coiled spring 109 is housed withia the cham-
ber defined by the elements 101 and 184, one
end [0 of said spring being anchorad upon the
element 104, for instance, by projecting through
a radial slot 111 in the flange 105. The other
end 1§2 of the spring (09 is anchored upon the
stud 96, and while such anchorage may take any
desired form, I have shown a preferred means
comprising .a pin or rivet {8 Teceived in =z
punched hole in the spring end and carried upon
a key-like element {i4 axially slidably movable,
to a limited degree, within a keyway f{5 formed
in the periphery of the stud 86. This arrange-
ment, while providing a solid anchorage: pre-
venting relative rotational movement between the
trunnion 45 and the spring end {42, nevertheless
bermits limited relative axial movement there-
between to prevent any jamming which might
otherwise occur during variations in the tension
of the spring 109, :

It will be obvious that, upon loosening the screw
97 to permit the element (84 to be backed away
slightly from the stud 26, thereby disengaging
the -teeth 103 from the notches {28, the element
184 may be rotated in a clockwise direction, as
by means of a wrench taking into two or more
of the holes 107 formed in a peripheral series, to
tighten the spring 109.- So long as the teeth 183
and notches 106 are interengaged, there can be
no relative rotation between the elements 104
and 104, While tensioned, of course, the spring
109 will exert a-turning force upon the shaft or
trunnion 45 tending to rotate the same in a clock-~
wise: direction, as viewed in Fig. 8 and in Fig. 5,
to hold the roller 72 in engagement with the wail
56 of the cam trackway 53.

Similarly, the shaft 34 carries spiders 118 and
{17 (Figs. 1 and 2) adjacent its opposite ends, said

- spiders ‘being formed with peripheral series of

openings for the journal mounting of trunnions
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118 at opposite ends of cartiages {19.. .At one.end
of each trunnion {18 there is provided an exten-
sion 120 upon which ig carried a follower arm 121
in all respects identical with the follower arms.52,
and received in a cam trackway 122 formed in a
cam plate 128 in all respects identical to the cam
plate 58, The cam plate {23 is, of course, re-
versed in position relative to. the cam plate 54.
That is, the section 16 of the cam plate 123 will

be arranged at the boftom of the continuous.
trackway, so that all carriages 119 will be held

in horizontal position as they pass through the
lower section: of their orbit. At the opposite end

of ‘the machine, each trunnion has associated. -

therewith a.spring device 124.in all respects iden-
tical with. the spring devices 98 hereinabove de-
scribed. Hach. carriage {19 comprises a bolster
{25 upon which is suitably carried a plate 126
supporting a series of punches. 127 for. cooperation.
with the dies 48; and a stripper plate 128 may
 preferably be asseciated with.said. punches.

Preferably, each. carriage 46 is provided adja-
cent each end with one or more heavy pins 128
perpendicular to the surface of its bolster 125;
and each carriage 119 is provided at its opposite
. ends: with eorresponding. sleeves {38. located. on
axes perpendicular to the: surface ef the bolster
{25. As is indicated near the center of. each:of
Figs. 1 and 2, the pins 129 of each carriage 46 will
snugly nest.in the sleeves 138 of its mating car-
riage |18 during the actual punching operation.
Since all of the carriages are: resiliently held in.
their com-dietated attitudes, any slight. misad-
justment of any follower arm. will be corrected,
during the punching phase, by the engagement of
the pins 129 inthe sleeves 1 30. -

At its end remote from the gear 27, the shaft
28 carries a. large spur gear 13f (Figs. 2 and 4);.
and at its corresponding end, the shaft 84 simi-

larly carries a similar gear §32 which, when the.

parts are in the positiong of Figs. 3 and 4, meshes.

with the gear 134 to provide a driving connection.

between the shafts 28 and 34 whereby said shafts.
will be turned at equal velocities.in. opposite direc-

tions.  The gear 121 is suitably fixed to.the shaft.

28, while the gear 32 is loosely mounted upon:
the shaft. 34, the driving connection between the:
gear- 132 and such: shaft- 84 being provided by the:

device now to. be described. Projecting from:one:

face of the gear 132 is a lug 133-adapted to be po-:
sitioned: between a pair of spaced. ears {34 and:
135 on a hub element 136 keyed. on the shaft. 34.
The ear 134 mounts an adjusting serew 131 and:
the ear 135 mounts a similar adjusting screw 138..

Said screws 137 and 188 are turned. up against.

the oppositefaces. of the lug 123 to provide a fixed
driving connection between the hub element. 136
and the gear (3%; and it:will be clear that the.an~
gular relation vetween the shaft 34 and the gear
132 can be very delicately adjusted by opposite
adjustment of the screws {37 and. 138. By means:

of such adjustment, precise and accurate regis-.
try between the carriages 46 and the. carriages:

119 can be attained and maintained. .

It is essential, under certain conditions,. that
the shaft 34 be raised to.an extent sufficient to.
prevent: coaction between the punches. 121 and
the. dies 49. It is likewise essential that. the ro-
tors be maintained always in- accurate registry.
Since elevation of the shaft 34 to-a degree suffici~
ent to prevent such coaction will inevitably disen-
sage the meshing teeth of the gears 134 and 132,
some means must be provided for maintaining
that vegistry during such disengagement. . Like-
wise,; I have provided means. for positively limit-
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ing downward movemenﬁ of the shaft 34, in order
that the gears 131 and 3% may not become:

jammed. Such limiting: means preferably com-
prises a screw 138 (Figs. 2 and 3) adjustably re~

ceived- in a cooperating socket in the lower edge’,
of the shoe 32, a lock nut 140- on said serew for:
holding the screw in any desired: position of ad-

justment, and & fixed sbutment {4, rigid with

the machine frame, and engageable by the screw-
138, upon downward movement of the shoe, to

limit such downward movement. : ‘
A link 142 has one end journalled on: a; projec-
tion of the shaft 34, the other end of said link

supporting an axle {43 upon which is fixed & spur
. gear i44. The link length is such as to hold the:
gear 144 always in mesh with the gear 132, =~

A frame (45, which may comprise merely a
paii of straps, engages the axle 143 and another
axle 146 upon which is mounted a gear 14T whose:

 pitch diameter is identical with that of the gear

{44, the frame 145 holding the two axles 143 and
146 in.such o relation that the gears 144 and 147
are always in mesh. One end of a link (48 en-
gages the axle 146, and the other end of said link:
is journalled upon the shaft 28, the length of the
Jink 148 being such as to hold the gear i4T al-

ways in mesh with the gear 131. Asshown,Ipro-

vide two links. (48, one engaging each end of the
axle 1646. A trunnion element 150 is supported
in the frame panel 30 and provides.a journal
mounting for one end of a link. {49, the other end
of said link. 148 being engaged with the axle 143.
The axis of the trunnion element {50 lies in the
plane. defined by the axes of the shafts 28 and 3%,
and. the trunnion element 158 is spaced above the
fixed axis of the shaft 28 a distance equal to the
distance between the axes of the. axles 143 and
146, so that the links (48 and 149 are always par-
allel.

The cam. plate 123 is mounted, like the cam
plate: 54, for rotational adjustment about the axis
of the shaft 34. In Figs. 1 and 9. I have shown
a member 15{ formed to provide spaced. parallel
arms 152 and. 153 between which projects a tongue

{54 similar to the tongue 84, screws 155 and 156, -

threadedly carried by said arms 152 and 153, en-

gaging opposite faces-of said tongue 154 to provide-

for adjustment of said cam plate.

T4 will be clear that the punches 2T will be
directly engaged with the work material through-
out a peried during which the carriages 46 and

18 move. through an angular distance of some:

twenty-five or thirty degrees, corresponding to
the. cam. track section 76. Since the carriages
are moving in an arcuate path while. the work:
material is. rmoving rectilinearly, it. will. be ob~
vious that. the absolute velocity. either of the
work or of the carriage must be varied during;
that period of engagement, in order to main-
tain synchrounism between the punches and the
work. Since board-making machinery ordinarily.
delivers the green plaster board at a consfant;
lineal velocity, I have provided for varying the

angular velocity of the two rotors during the”

periods. of engagement of the punches with the
material in order to maintain. desired syn-
chronism. - As has been stated, the entire ma-
chine herein described is. driven, from the shaft’
71, through the elliptical gears 23 and 25. Those
gears are so proportioned and designed that,
while the shaft 21 rotates. at a constant angular
velocity, the velocity of the shafts 28 and 34 will
be continuously .varied. As a punch 12T ap-
proaches contact with the flowing stream. of
work material, and from that point until the
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point of deepest penetration: is reached, the an-

gular velocity of the shafts 28 and 34 will be

gradually decreased; and, from the point, of
deepest engagement to the point at which the
‘bunches leave the work material, the angular
velocity .of  such  shaft will be gradually
JIncreased, the rate of variation in the angular

velocity being such as to maintain constant lneal
velocity of the carriages in the direction of flow

. of the work ‘material throughout the period of
‘engagement of the punches with the work mate-
rigl. 'The gear 26 (Fig. 3) has g pitch diameter,
in the illustrated embodiment of the invention,
equal to one-sixth of the pitch diameter of.the
gear 21; and each rotor is provided with six pe-
ripherally-spaced” carriages.” Thus the shafts
21 and 24 and the elliptical gears 23 and 25
make one coinplete reveolution while moving each
carriage 48 through its nctive cycle,

‘I claim as my invention::

1. In a device of the clasg described, a pair of
‘rotors, means mounting said rotors for rotation
upon parallel axes, a series of carriages for each
rotor, the carriages of sach series being mount-
ed to turn.upon ages parallel with its rotor axis
and disposed in corresponding peripherally-
Spaced relation upon a' common circle concen-
tric with its rotor axis, each carriage of each se-
ries being provided with a work-cooperative sur-
face, means for rotating said rotors at equal
velocities in opposite directions, stationary cam
means for each rotor mounted to surround the
axis of its associated rotor, a follower arm fixed
to ‘each carriage and operatively engaging the

associated cam means, said follower arms. being 3

of equal effective lengths, each cam means in-
cluding a cireular arcuate section acting upon
each - follower arm successively to hold the .as-
sociated carriage with its work support normal
to a plane joining said rotor axes as such car-
riage traverses such plane between said rotor
axes during rotation of ‘said rotors, and each
cam- means including other sections acting upon
each follower arm successively to invert the as-
sociated ' carriage as . such carriage - travels
through the section of its path remote from the
other rotor, and means correlating said rotors to
cause a carriage of one series to traverse said
plane . always.simultaneously ‘with, and in co-
operative registry with, a carriage of the other
series.

2. The device of claim 1 in which each cam
means comprises an endless trackway defined by
a pair of parallel, mutually facing walls, and.a
roller carried adjacent the end of each follower
arm remote from its carriage and confined be-
tween said walls, ’

3. The device of claim 2 including resilient
means operatively connected to. each carriage
and applying thereto a turning force about the
axis of such carriage resiliently urging its as-
sociated roller toward one of said walls.

4. The device of claim 1 in which éach fol-
lower arin comprises an element fixed to its car-
riage and projecting substantially radially away
from the axis of said carriage, a second element
mounted for oscillation about said axis and pro-
jecting substantially radially ' away. from 'said
axis, cooperating means on said first and sec-
ond elements for shifting said second element
angularly about said axis relative to said first
element, and means engageable with said cam
means carried by said second element at a point
remote from said axis,

5, The device of claim 4 including spring
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‘stantially radially therefrom,
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means operatively. connected -with each carriage
and with its rotor, said spring means applying a
turning force to its carriage about the axis there-
of resiliently urging said last-named means into
coactive engagement with its cam means.

6. The device of claim 1 including spring
means operatively connected with each carriage
and with its rotor, said spring reans applying a
turning force to iis carriage abous the axis there-
of resiliently urging its follower arm into coac-
tive engagement with its cam meéans.

7. In combination, a. ‘shaft, means support-
Ing said shaft for revolution about an external
axis and for: turning about its own axis, cam
means mounted to. surround said external axis,
an’arm fized o said shaft and brojecting sub-
a lever mounied for
osclllation about the axis of said shaft and pro-
Jjeeting therefrom substzntially in the direction
of projection of said arm, means carried by said
lever at a point remote from said shaft axis and
operatively engaging said ecam means, and coop~
erative means on said arm and on said lever for

- -shifting said lever angularly about said shaft
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‘lever in any selected

axis relative to said arm -and for holding - gaid
position of adjustment rela-
tive to said arm.

8. The combination of claim 7 in which said
last-named means comprises an abutment on
said lever and two oppositely-facing  elements
carried by "said arm ‘in facing relation to op-
posite surfaces on said abutment, said elements
being independently adjustable, relative to.said
arm, ‘glong lines substantially tangent to a circle
drawn about said shaft axis,

9. The combination of claim 7 in which said
Iever is longer than said arrm, the free end of said
arm being bifurcated, and in which said last-
hamed means comprises g substantially radially-
Inwardly projecting abutment on said lever lo-
cated between the furcations of said arm, a screw
adjustably mounted in one of said arm furcations
and bearing against one face of said abutment,
and a second screw adjustably mounted in the
other of said arm furcations and bearing against
the opposite Tace of said abutment,.

10. In combination, a shaft, means supporting
said shaft for revolution about an external axis
and for turning about its own axis, cam means
‘mounted to surround said external axis, a fol-
lower arm fixed to said shaft and projecting sub-
stantially radially therefrom and provided. with
means engageable with said cam means to con-
trol turning movement of sald shaft about .its
own axis during revolution thereof, and means
mounted to mové with said shaft about said ex-
ternal axis and continuously resiliently urging
said shaft toward turning movement in one direc~
tion about its own axis to hold said last-named
means in cooperative engagement with said cam
means. -

11, In combination, a shaft, means supporting
sald shaft for revolution about an external axis
and for turning about its own axis, cam means
mounted to surround saig external axis, a fol-
lower arm fixed to said shaft and projecting sub-
stantially radially therefrom and provided with
means engageable with said cam means to control
turning movement of said shaft about its own
axis during revolution thereof; an element fixed
to said supporting means and projecting radially
from the axis of said shaft, a member journalled
for-rotation about the axis of said shaft, a coiled
spring having one end anchored relative to said
shaft and one end anchored relative to said mem-




and means for holdi g sald member selec-
: ‘of a p urahty of pos1t10ns of
ent 1e1at1ve to sa1d element

Y19 In com atlon, a “shaft, means. supportmg
said shaft for revolutlon about an external axis
or turmng about 1ts own axis, cam . means
d to surround sai external axis, a fol-
rm ﬁxed to said shaft end projecting sub-

sta

t of said shaft about. its

one of a plur
justment, réla n
B T m shaft means supportmrr

and for turnlng about its own aX i
motinted t6 Surround sald external ax1s, ‘8 fol-
lower arm fixed to said shaft and prOJectlng sub-
stantlally rad1a11y therefrom and provided with
‘ ,engafreable with sa1d cam means. to con-
trol turmng movement of sald shaft -about” its
own -axis mg revolution thereof an annular
devme fixed to sa‘d'supportmg means and con-
centrlc w1th the ‘axis; of sald shaft, a second ah-
nular ‘device Journalled for rotatmn about the
axrs of. sa1d shaft one of sa1ol dev1ces bemg pro-

‘sald deVices to
mounted Witk

’operable to hold said.s
) ty of'p slt1ons of rotat nal

) S own ax1 cam means
mounted to surround said external axis, a “fol-
lower arm fixed to sald shaft and pro;ectmg sub~
stant1ally rad1a11y therefrom and prov1ded with

S engageable w1th sa;d cam’ means to control
turmng movement of sald shaft about 1ts own

X ,1a11y radiaily therefrom and ‘provided” ‘with
means engag ﬁ,ble:w1th said cam means to con-

utlonl thereof 'bearlng :
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axis- durmg 1ev01ut10n thereof an element fixed
to sa1d supportlng means and prOJectlng rad1ally

. ‘from'the axis of said shaft, a ‘member Journalled

n about’ an external axis .
, cam. megns
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for rotatlon about the axis of sa1d ‘shaft, a coiled
sprmg havmg one end anchored relative -tg said
member means rotat;tonally ﬁxed relative to said
shaft but mounted for limited ax1al movement
rel_ tive thereto, the other end of sa1d sprmg bemg
anchored rélative to said last-named means, and
means for holdmg sa1d member selectwely in
any one of a plurahty of p0s1t1ons of rotatlonal
ad;\ustment relatlve to sa1d element L
160 In combination, a rotor including & pair of
ax1a11y-spaced coax1al splders a shaft havmg one
end Journalled in one. of said sp1ders and haying
a reduced section. at 1ts other end, an annula.r
element fixed to the other of said sp1ders, o
bearing 1nclud1ng an. outer race supported ifrom
said element and an inner, race sleeved. on sa1d
reduced section and supportmg the other end of
said shaft, a stud ax1a11y removably. secured. to
said other end of sa1d shaft and. havmg an. ex-
ternal dlameter cnceedmg that of said reduced
sectlon sald stud coacting with said bearmg inner
race to. conﬁne the same agamst ax1al movement
relatlve to., said shaft an annular member jour-
nalled for, rotation about the axis of said shaft,
a co1led sprmg conﬁned between said, annular
member and. said annu1a1 element and havmg
one enu anchored relauve to said annular mem-
ber and one, end anchored relat1ve to sald shaft
and.means for holdlng sa1d annular member se-
lectlvely in any.one of a plurahty ‘of pos1t1ons of
rotational adJusl,ment 1e1at1ve to sald ‘annular
element
" 16, The combination of claim 15 in which said
stud is provrded w1th an axrally extending key
slot, a key. monnted 1n said. slot, for 11m1ted axral
movement therein, and means anchoring said
1ast-named end of said. sprmg to said key.

17. The combmatmn of claim 16 in whlch said

vannular member and said. annular element co-

operate to deﬁne a clo»ed chamber 1n wh1ch said
spring is located “and in whrch said holding
means comprlses mterenoagmg means on said
element ancl member.

EDWARD SKILLMAN.
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