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The J. B. Ehrsam & Sons Manufacturing Co., 
Enterprise, Kans, a corporation of Kansas 

Application February 28, 1950, Serial No. 46,769 

(C. 74-25) 17 Claims. 
1. 

The present invention relates to a rotary lath 
punch, and is particularly concerned with the in 
provement 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 utili 
form lineal velocity, from a board forning 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. Benhian and 

0 

John R. Rosenleaf No. 2,228,162, issued January 
7, 1941, and the particular punch and die ar 
rangement preferably used in the present machine 
Will be Substantially that disclosed in the patent 
to William J. Ehrsa.m. 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 noving through 
a machine in a continuous stream at a constant 
lineal velocity, by means of punches noying 
through the material upon 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 material flow, of a carriage 
Supporting the punching mechanism. Otherwise 
stated, such a machine must include punching 
mechanism, comprising cooperating elements 
moving continuously about Separate closed orbits, 
but cooperating With a streal) of material, noving 
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 mechanisin 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, a mat 
ing gang of dies will similarly approach, pass 
through, and depart from that plane, in registry 
With the punching gang, and With the punches 

s 

20 

25 

30 

35 

40 

45 

50 

55 

2 
and the die axes precisely aligned and normal 
to the plane of flow of the material 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 its 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 
can. 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 
Cal. 

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 6-6 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 

Fig. 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 board, 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 board 

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 be 
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 board 
Slugs of material whese size and shape will be de 
termined by the punch and die sets used. The 
'construction is such that the severed sigs of mas 
terial Will usually be driven downwardly com 
pletely through the dies, to drop from the lower 
ends of Said dies; but the die sets are inverted, 
during-each cycle of operation, se 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 be seen that I have illustrated a machine 
comprising a frame 20 upon which is journalled 
a power input shaft 2 which may carry a 
Sprocket 22 through which the machine may be 
chain driven from-any suitable outside source of 
power. Within a suitable housing upon the 
frame, the shaft 2 carries an elliptical gear-23 : 
meshing with a mating elliptical gear 25-upon ra 
Second-shaft-24 journalled in the machine frame 
upon an axis parallel with the axis of the shaft 
2. The reason for the use of elliptical 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, i. 
bearings, such as 29, preferably being provided for 
Supporting said shaft ends in end panel members 
Such as 30. 

Each end panel 3 is provided, in a region above 
the bearings 29, with a vertically extending track 
way 3 (Figs. 3-5) in which is slidably-mounted a 
shoe 32, each such shoe carrying a bearing 33, in 
which bearings are journalled 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 
35, 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 37, 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 4, one at each end of the machine, are 
mounted upon the shaft 39 for rotating the same; 
and it Will be obvious that rotation of the shaft 
39 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 

4. 
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 
opposite ends of carriages 46. Each carriage 48 
comprises a bolster 47 (Fig. 6) to the outer Sur 
face of which is suitably secured a plate 48 pro 
portioned and designed to receive a plurality of 
"hollow dies 249, each die registering With a pas 
sage 50 extending through the bolster 47. Any 
suitable means (not shown) may be provided for 
removably securing the dies 49 in the plate 48. 
At one end of each carriage 46, the trunnion 5 

is provided with: an extension 5 (Figs. 2 and 7) 
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 
camplate 54. Such a camplate is illustrated in 
detail in Fig. 5, and may preferably comprise 
mating sections 54a, and 54 b suitably Secured to 

5gether 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. 

Each follower arm 52 (Fig. 7) comprises a hub 
58 fixed to its trunnion extension 5 by means of 
a key 59 and setscrew 60, and having an arm 6t 
substantially radially projecting therefron. At 
its free end, the arm 6 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 66 is similarly a S 
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 69 in which a jour 
nal pin 70 is fixed by means of a setScrew 7. At 
its end remote from the carriage 46, the pin 
mounts a "cam-following roller 2 adapted to be 
received in the trackway 53 between the Walls 
56 and 57. 
The hub 69 projects axially to overlap the free 

end of the arm 6, and is provided with a 
radially-inwardly-extending abutment finger 13 
which, when the parts are assembled, lies be 
tween the arm furcations 62 and 63 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 72 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 72 in the track 
way 53, may be very nicely and delicately ad 
justed. Headed bolts 75, passing through arcu 
ate slots 74 in the arm 6 and threadedly engaged 
in the lever 67, hold said lever against axial 
movement away from the arm 6, 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 can 

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 16 in Fig. 5, in which 
the median line 7 of the track Way 53 lies in a 
circular arc, extending from a point 8 to a point 

5 19, cast about a point 80. The point 80 lies in the 
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horizontal plane including the axis 8 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 
5 and the axis of the pin 70 of any follower arm. 
The radius of the arc 76 is equal to the radius of 
the orbit of the trunnions or shafts 45. 
...The cam plate sections 540 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 83 threadedly engag 
ing the panel 3. . 
At a suitable point in its perimeter, the plate 

54 carries a tongue 84 radially arranged with re 
spect to the hub 82; and the panel 38 carries a 
bracket 85 provided with parallel projecting fin 
gers 86 and 8 in which, respectively, are mounted 
Screws 88 and 39 projecting into engagement with 
the tongue 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 45 approaches the plane common to the 
axes of the shaft 28 and 34, its follower arm 
roller 2 will enter the cam trackway section 76: 
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 horizontal po 
Sition. 
As the roller 2, moving in a clockwise direc 

tion as viewed in Fig. 5, passes the point 19, 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 bolster will be moved to the 
position indicated at t; and as the bolster again 
approaches the above-mentioned plane, in the 
region remote from the shaft 33, it assumes a 
fully inverted position as indicated at C. Any 
refuse which may have been deposited on the 
plate 43 will, of course, fall away from the bolster 
by gravity as the bolster passes through these 
positions; and since, at the position C, the car 
riage is inverted, slugs of material driven through 
the ports S 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 2 traverses the Section 6 of the can 
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 7S relative to the path of the carriages 
carried on the shaft 34. Adjustment of the 
screws 64 and 68 (Fig. 7) makes possible abso 
lutely accurate and uniform response, in the at 
titude of each carriage, to the can trackway, sec 
tion a 6 as the roller of that carriage traverses 
that section. 
At its opposite end, each carriage trunnion 45 is 
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6 
provided with spring means indicated generally 
by the reference numeral 90 (Figs. 1 and 8) ap 
plying to the carriage a turning force resiliently 
holding its roller 72 in cooperative engagement 
With the wall 56 of the can trackway 53. 
At this end, each trunnion g5 is formed with 

a reduced section 9 defining an outwardly fac 
ing shoulder 92. This section of the trunnion is 
internally threaded as at 94 to receive a reduced 
threaded end 95 of a stud 96 whose opposite end 
is formed with a threaded socket for the recep 
tion of a clamping bolt 97. A ring 98 is remov 
ably Secured to the outer face of the spider 42 
by Suitable means such as screws 99, and supports 
a ball or roller bearing 20, whose outer race is 
received in the ring 98 and whose inner race snug 
ly embraces the reduced section 9 of the trun 

The Stud 96 co 
operates with the inner race of the bearing 0 to 
clamp the same against the shoulder 92. , 
An annular disc ft is suitably secured to the 

ring 98 as by screws f02, or the like, and said 
disc is provided, at spaced points about its pe 
ripheral region, with a series of axially projecting 
teeth fo3. 
An annular housing member 204 is provided 

with an axially extending peripheral flange 85, 
and is adapted to be secured to the above-de 
Scribed parts, for rotational adjustment relative 
thereto, by means of the bolt 97, a washer fa& 
preferably being interposed therebetween. At 
Spaced points about its free edge, the flange f(25 
is provided with a series of notches 26 for co 
Operative interengagement with the teeth G3 of 
the disc fl. 
A coiled spring 109 is housed within the cham 

ber defined by the elements foll and Of, one 
end if 0 of said spring being anchored upon the 
element 04, for instance, by projecting through 
a radial slot in the flange 05. The other 
end 2 of the spring 99 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 3 received in a 
punched hole in the Spring end and carried upon 
a key-like element i4 axially slidably movable, 
to a limited degree, within a keyway 5 formed 
in the periphery of the stud 96. This arrange 
ment, while providing a solid anchorage pre 
venting relative rotational movement between the 
trunnion 45 and the spring end f :2, nevertheless 
permits limited relative axial movement, there 
between to prevent any jamming, which night 
otherwise occur during variations in the tension 
of the spring 09. 

It will be obvious that, upon loosening the screw 
97 to permit the element 34 to be backed away 
slightly from the Stud. 36, thereby disengaging 
the teeth 93 from the notches 28, the element; 
(4 may be rotated in a clockwise direction, as 

by means of a Wrench taking into two or more 
of the holes 07 formed in a peripheral series, to 
tighten the spring 99. So long as the teeth (23 
and notches O6 are interengaged, there can be 
no relative rotation between the elements i G4 
and lof. While tensioned, of course, the spring 
f09 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 wall 
56 of the cam trackway 53. 
Similarly, the shaft 34 carries spiders 6 and 

ff (Fig.S. 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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8 at opposite ends of carriages 9... At one end 
of each trunnion 8 there is provided an exten 
Sion 2.0 upon which is carried a follower arm f2l 
in all respects identical with the follower arms. 52, 
and received in a cam trackway 22 formed in a 
cam plate f23 in all respects identical to the can 
plate 54. The can plate 23 is, of course, re 
versed in position relative to the cam plate 54. 
That is, the section 76 of the can plate 23 will 
be arranged at the bottom of the continuous. 
trackway, so that all carriages 9. 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 24.in all respects iden 
tical with the Spring devices 90 hereinabove de 
Scribed. Each carriage 9 comprises a bolster 
25 upon which is suitably carried a plate 26 
supporting a series of punches. 27 for cooperation. 
With the dies 9; and a stripper plate 28 may 
preferably be associated with said. punches. 

Preferably, each carriage 46 is provided adja 
cent each end with one or more heavy pins 29. 
perpendicular to the surface of its bolster 25; 
and each carriage i 9 is provided at its opposite 

' ends: With corresponding. sleeves 3i) located on 
axes perpendicular to the Surface of the bolster 
25. As is indicated near the center of each of 
Figs. 1 and 2, the pins. 29 of each carriage 46 will 
Snugly nest in the sleeves 3 of its nating car 
riage 9 during the actual punching operation. 
Since all of the carriages are: resiliently held in 
their cam-dictated attitudes, any slight misad 
justment of any follower arm will be corrected, 
during the punching phase, by the engagement of 
the pins. 29 in the sleeves 30. ". 
At its end remote from the gear 27, the shaft. 

28 carries a large spur gear 3. (Figs. 2 and 4). 
and at its corresponding, end, the shaft. 34. simi 
larly carries a similar gear 32 which, when the 
parts are in the positions of Figs. 3 and 4, meshes. 
with the gear 3 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 3 is suitably fixed to the shaft, 
28, while the gear f32 is loosely mounted upon. 
the shaft 3, the driving connection between the 
gear 32 and such shaft. 34 being provided by the: 
device now to be described. Projecting from one. 
face of the gear 32 is a lug 33 adapted to be po 
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sitioned between a pair of spaced ears 34 and 
135 on a hub element 136 keyed on the shaft. 34. 
The ear 34 mounts an adjusting Screw 37 and 
the ear 35 mounts a similar adjusting Screw 38. 
Said Screws 3 and 38 are turned up against, 
the opposite faces of the lug. 33 to provide a fixed 
driving connection between the hub element. 36, 
and the gear 32; and it will be clear that the...an 
gular relation between the shaft 34 and the gear 
32 can be very delicately adjusted by opposite 
adjustment of the Screws 3 and 38. By means. 
of Such adjustment, precise, and accurate regis 
try between the carriages 46 and the carriages. 

9 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. 27 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 
gage the meshing teeth of the gears 3-d and 132, 
Some means must be provided for maintaining 
that registry during. Such disengagement. Like 
wise, I have provided means for positively limit 
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8 
ing downward movement of the shaft 34, in order. 
that the gears 3i and 32 may not become: 
jammed. Such limiting means preferably com 
prises a screw 39 (Figs. 2 and 3) adjustably re 
ceived in a cooperating socket in the lower edge 
of the shoe 32, a lock nut 40 on said screw for 
holding the screw in any desired position of ad 
justment, and a fixed abutment fail, rigid with 
the machine frame, and engageable by the screw 
f39, upon downward movement of the shoe, to 
limit Such doWinWard movement. 
A link 42 has one end journalled on a project 

tion of the shaft 34, the other end of said link 
Supporting an axle 43 upon which is fixed a spur 
gear 44. The link length is such as to hold the 
gear 44 always in mesh with the gear 32. 
A frame 45, which may comprise merely a 

pair of Straps, engages the axle 43 and another 
axle 46 upon Which is mounted a gear 47 whose 
pitch diameter is identical with that of the gear 
44, the frame 45 holding the two axles. 43 and 
46 in such a relation...that the gears 44 and 47. 
are always in mesh. One end of a link 48 en 
gages the axle A6, and the other end of said link 

5. is journalled upon the shaft 28, the length of the 
link 48 being such as to hold the gear 47 al 
Ways in mesh with the gear 3?. As shown, I pro 
Wide two links 43, one engaging each end of the 
axle i46. A trunnion element f 50 is supported 
in the frane panel 39 and provides... a journal 
mounting for one end of a link.f49, the other end 
of said link. (33, being engaged with the axle, 43. 
The axis of the trunnion element 50 lies in the 
plane, defined by the axes of the shafts 28 and 34, 
and the trunnion element 50 is spaced above the 
fixed axis of the shaft 28 a distance equal to the 
distance between the axes of the. axles. 43 and 
46, so that the links 48 and f49 are always par 

allel. 
The cam plate 23 is mounted, like the cam 

plate: 54, for rotational adjustment about the axis 
of the shaft SA. In Figs, and 9, I have shown 
a member 5 formed to, provide spaced parallel 
arms 52 and 53 between which projects a tongue 
54 similar to the tongue 84, screws 55 and 56, 

threadedly carried by said arms f52 and 53, en 
gaging opposite faces of said tongue 54 to provide 
for adjustment of said cam plate. - 

It will be clear that the punches f2 will be 
directly engaged with the work material through 
out a period during which the carriages 46 and 
9 move. through an angular distance of some. 

twenty-five or thirty degrees, corresponding to 
the cam track section 6. Since the carriages 
are moving ir). an arcuate path, while the work 
material is moving 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 synchronism between the punches and the 
Work. Since, board-making machinery ordinarily 
delivers the green plaster board at a constant 
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 
2, through the elliptical gears. 23 and 25. Those 
gears are so proportioned and designed that, 
While the Shaft 2 rotates at a constant angular 
velocity, the velocity of the shafts 28 and 34 will 
be continuously varied. As a punch 27 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 
punches leave the work material, the angular 
velocity of such shaft will be gradually 
increased, the rate of variation in the langular 
velocity being such as to maintain constant lineal 
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 
rial. The gear 26 (Fig. 3) has a pitch diameter, 
in the illustrated embodiment of the invention, 
equal to one-sixth of the pitch diameter of the 
gear 2; and each rotor is provided with six pe 
ripherally-spaced carriages. Thus the shafts 
2 and 24 and the elliptical gears 23 and 25 
make one complete revolution while moving each 
carriage 46 through its active cycle. 

I claim as my inventioi i ; 
... In a device of the class described, a pair of 

rotors, ineans mounting said rotors for rotation 
upon parallel axes, a series of carriages for each 
rotor, the carriages of each Series being mount 
ed to turn upon axes parallel with its rotor axis 
and disposed in corresponding peripherally 
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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 can means. 

6. The device of claim 1 including Spring 
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 its follower arm into coac 
tive engagement with its cam means. 

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 fixed to Said shaft and projecting sub 
stantially radially therefrom, a lever mounted for 
oscillation about the axis of said shaft and pro 
jecting therefrom subst:ntially in the direction 
of projection of Said aria, means carried by said 
lever at a point remote from said shaft axis and 
Operatively engaging said cam means, and coop 
erative means on said arm and on said lever for 
shifting said lever angularly about said shaft 

25 

spaced relation upon a common circle concern 
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 can 
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 can means, said follower arms, being 
of equal effective lengths, each can means in 
cluding a circular 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 
can means including other Sections acting upon 
each follower arm successively to invert the aS 
sociated carriage as 
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 a S 
sociated roller toward one of Said walls. 

4. The device of claim 1 in which each fol 
lower arm 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 can 
means carried by said second element at a point 
remote from Said axis. 

Such carriage travels 
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axis relative to said arm and for holding said 
lever in any Selected 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, along lines Substantially tangent to a circle 
drawn about said shaft axis. 

9. The combination of claim 7 in which said 
lever is longer than said arm, the free end of said 
arin being bifurcated, and in which said last 
named means comprises a 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 face 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 foll 
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 said shaft about its 
OWin axis during revolution thereof, and means 
mounted to move 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 can 
e3S. 

11. In combination, a shaft, means supporting 
Said Shaft for revolution about an external axis 
and for turning about its own axis, can 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 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 

5. The device of claim 4 including spring 75 shaft and one end anchored relative to said mem 

  



11 
ber, and means for holding said member selec 

, , ality of positions of 

arm fixed to said shaft and projecting sub stantially radially therefrom and provided with 
means engageable, with said cam means to cont 

ing movement of said shaft about its 
3. 

- - - - - - - - - - , . . . . ty of positions of rotational 

adjustment relative to said first annular device, 
and means for E. ng accidental disengage 
ment 

45 

stantially radial 
means engageabl 
tur 

therefrom and provided with 
ith said cam means to control 

ling movement of said shaft about its own 55 
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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 
member, means rotationally fixed relative to said 
shaft but mounted for limited axial movement relative thereto, the other end of said spring being 
anchored relative to said last-named means, and means for holding said member selectively in any one of a plurality of positions of rotational 
adjustment relative to said element. 

15. In combination, a rotor including a pair of 
axially-spaced coaxial spiders, a shaft having one 
end journalled in one of said spiders and having 
a reduced section at its other end, an annular 
element fixed to the other of said spiders, a bearing including an outer race supported from 
Said element and an inner, race sleeved on said 
reduced section and supporting the other, end of 
Said shaft, a stud axially removably secured to 
Said other end of said shaft and having an ex 
ternal diameter exceeding that of said reduced 
Section, said stud coacting with said bearing inner 
race to confine the same against axial movement 
relative to said shaft, an annular member jour 
nalled for, rotation about the axis of said shaft, 
a coiled. Spring confined between said, annular 
member and said annular element and having 
One end anchored relative to said annular, mem 
ber and one end anchored relative to said shaft, 
and means for holding said annular memberse lectively in any one of a plurality of positions of 
rotational adjustment relative to said annular 
element. - 

16. The combination of claim 15 in which said Stud is provided with an axially extending key 
slot, a key mounted in said, slot for limited axial 
movement therein, and means. anchoring said 
last-named end of said spring to said key. 

17. The combination of claim 16 in which said 
annular member, and said annular element co 
operate to define a closed chamber in which said 
Spring is located, and in which said holding 
means comprises interengaging means on said 
element and member. EDWARD SKILLMAN. 
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