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INTERMITTENT CAS 
Raymond J. Kieffer, Tonawanda, N.Y., assignor 

to Columbus McKinnon. Chain. Corporation, 
Tonawanda, N.Y., a corporation of New York 

Application November 13, 1946, Serial No. 09,471 
6:Clairns. (C. 4-56). 

My invention relates to cams for producing in 
termittent operation of various machine parts. 
It is of the type shown and described in the 
pending application of Lowell B. Gilbert and 
Raymond J. Kieffer, Serial No. 572,168, filed Jan 
uary 10, 1945. 
The intermittent can described in the Gilbert 

?et al. application is self-actuating and alternate 
cycles of Operation are produced. 
The principal object of my present invention 

is to produce an intermittent can actuated by 
separate associated means whereby the camroller 
may be permitted to make a number of idle 
revolutions, to each Working revolution of the 
can, thereby permitting the intermittent Work 
ing cycle of the cam to have substantially any 
definite desired relation to the complete operat 
irig cycle thereof. 
Another object has been to provide independent 

and mechanically actuated. deflector means for 
transferring the cam-actuated roller from One 
side of a cam roller holding track to the other 
side in any desired cycle. 
Another object has been to increase the num 

ber of shifting degrees of the can thereby mak 
ing the inclined Working surfaces thereof more 
gradual, whereby the impactive action of the 
cam-actuated roller upon the Working surfaces 
of the cam may be greatly reduced thereby more 
smoothly operating the machine being actuated. 

Furthermore, my invention permits an ini 
creased Speed of rotation of the cam while at the 
same time reducing the impactive action of the 
roller upon the cam surface. 
The above objects and advantages, as well as 

others' which will be apparent to those skilled 
in the art, have been accomplished by the device 
shown in the accompanying drawings, of which: 

Fig. 1 is a perspective view of my device; 
Fig. 2 is a fragmentary front elevation of the 

can gear; 
Fig. 3 is a similar view of the back side of the 

gear; 
Fig. 4 is a sectional plan view taken on line 

TV-IV of Fig. 1; 
Fig. 5; is a fragmentary sectional view taken 

online V-V of Fig. 3; and, 
Figs. 6; 7, and 8 are fragmentary side eleva 

tional views showing various sequential positions 
of the parts during the cycle of operation. 
My invention is applicable to any machine 

requiring the can actuation of a reciprocating 
part, and may be applied to a chain formingma 
chine-like that shown and described in said Gill 
bert and Kieffer application. 
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The device comprises a cam gear - which is 

suitably mounted for rotation upon or with the 
main shaft - of the machine to which my inven 
tion is applied, and the shaft is suitably mounted 
in the main bearings (not shown) of the machine. 
A cam gear pinion f2 may be provided for driv 
ing the can gear f, and this is suitably mounted 
upon an operating shaft 3. 
The gear o' carries the forming cam 4 which 

is of the usual face cam type giving motion in 
opposite directions. It is formed in its face with 
a groove T and provided with a working por 
tion 18 and a non-working portion 9. A non 
working groove 27 is also formed in the face of 
the can and a portion of this groove is concen 
tric with the non-working portion 9 of the 
groove f T. The groove it is bounded by an outer 
working surface 5 and an outer non-working 
surface S. The groove is also bounded by 
an inner working surface 2 formed upon a sta 
tionary cam portion, 22 and a movable cam por 
tion 23. An inner non-working cam surface 24 is 
formed by the hub 25 of the gear and serves as a 
boundary for the non-working portion 9 of the 
groove" T and the coincidental portion of non 
working groove 27. The cam-actuated roller is 
shown at 26 and is designed to engage either the 
Working groove 9 or the non-Working groove 
27. This roller is transferred from one groove 
to the other by the movable can portion 23 
which is carried by slide blocks 30 and 3 mount 
ed for reciprocation respectively within parallel 
channels: 32 and S3 formed in the web 34 of the 
gear' O' These slide blocks extend through the 
channels and a shifter plate 35 is secured to them. 
The shifter plate which is located on the side 
of the gear web' opposite to the movable cam 
portion is provided with a stud 36 extending out 
wardly from the plate and carrying a holding 
track roller 40 at its extreme end, whereby the 
shifter plate 35 and movable campcrtion 23 may 
be moved radially toward and away from the 
center of the cam gear, as shown in Figs. 1 and 2 
by the full line and dot and dash line positions 
of the movable cam portion, whereby the cam 
actuated roller 26 may be caused to move from the working groove 7 to the non-working groove 
27, or vice versa, as will be hereinafter more fully 
described: - 

Mounted adjacent the cam gear f0 is a cam 
plate 4 having a centrally arranged hub 42 
whereby it is mounted upon the main shaft -f. 
The cam plate 4 is permanently located with 
relation to the other parts of the device, and it 
may; if desired, be bolted to the main bearing 
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(not shown) of the machine with which it its be 
ing uSed. Mounted on the face of the can plate 
adjacent the gear is a cam track 43 comprising 
a stationarily arranged holding track portion 44 
and a deflector or shifter portion 45. The shifter 
portion is provided with a bearing hub 46 which 
passes through a suitable bearing 5 carried by 
the cam plate 4f, and a shaft 5i, actuated by 
means to be hereinafter described, causes the de 
flector portion 45 of the track to be shifted to the 
three positions shown in Figs. 6-8. The shifter 
portion 45 of the track is provided with an ex 
terior peripheral surface 52 which will complete 
the circular periphery 53 of the holding portion 
44 of the track when this portion of the track 
is in the neutral position shown in Fig. 7. The 
deflector portion 45 is also provided with an arc 
shaped groove 54 which during certain cycles of 
Operation of the device cause the track roller 49 
to be transferred from the exterior periphery 53 
Of the holding portion of the track to the in 
terior periphery 55 thereof, as shown in Fig. 6; 
and then, in the desired sequence of operation, 
from the interior periphery 55 to the exterior 
periphery 53 thereof, as shown in Fig. 8. 
Arranged in Spaced relation to the cann plate 

4 is a bearing plate 68 which is securely fas 
tened by any Suitable means to any stationary 
part of the machine or to the cam plate 4. 
Mounted upon this bearing plate 68 is the con 
trol can 6 of my device. This can is mounted 
upon a control can shaft 62 which is connected 
in any Suitable manner to the driving mecha 
nism of the intermittent cam, as for instance to 
the Operating shaft 3 thereof, for Synchronous 
rotation with the cam gear . As hereinbefore 
Stated, the cam-operated roller 26 may have one, 
tWO, three, or more idle or non-working rota 
tions to One Working rotation, and therefore the 
Control cam is rotated in relation to the cam 
gear in the desired ratio. As shown, the parts 
are So designed as to permit three rotations of 
the can gear to each rotation of the control can. 
In order to accomplish this cycle of operation, 
the deflector portion 45 of the can track 43 is 
OScillated back and forth, as above described, 
by means of a rocker arm 63 which is rigidly 
Secured to the Outer end of the shaft 5. This 
rocker arm carries a track roller 64 which en 
gages the working groove 65 of the control cam. 
In order to accomplish this oscillation from one 
eXtreme position shown in Fig. 6 to the opposite 
extreme position shown in Fig. 8, the groove 65 
is provided with an outer dwell 63 and With an 
inner dwell 0. Each of these dwells is concern 
tric With the center of rotation of the control 
can and each is connected to the other by means 
of a can Surface , and each is also connected 
to one end of a neutral dwell surface 72 by means 
Of inclined can surfaces 73 and 76. The work 
ing portion of the can Surface of the control 
Cam is that portion indicated as lying between 
the dot and dash lines 75 and 76, the remaining 
portion of the can surface being occupied by 
the neutral dwell surface 2. As shown in the 
illustrative form of my invention, the track 
roller 40 is designed to move during its work. 
ing stroke around the interior periphery 55 of 
the holding portion of the track for a portion 
of one revolution only, and around the exterior 
periphery 53 thereof (during its non-working 
stroke), for three almost complete revolutions. 
It is necessary therefore that When the roller is 
being transferred from the outer periphery to 
the inner periphery as shown in Fig. 6, that the 
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4. 
deflector portion 45 of the track be caused to 
dwell in its shifting position long enough to ef 
fect the transfer, which is accomplished by en 
gagement of the roller 64. With the inner dwell 
70. As soon as the transfer above mentioned 
has been effected, the roller 64 Will have been 
moved from the dwell 70 to the outer dwell 66, 
during which time the roller Will ride over the 
inclined connecting surface. If and cause the 
deflector portion to be moved from the posi 
tion shown in Fig. 6 to the position shown in 
Fig. 8 whereby the track roller 40 when in en 
gagement With the groove 54 will be transferred 
from the inner periphery 55 of the holding track 
43 to the outer periphery 53 thereof after the 
Working stroke of the cam-actuated roller 26 is 
Completed. As the control can 62 now continues 
to rotate in a counterclockwise direction as in 
dicated by the arrow in Fig. 8, the roller 64 will 
engage the inclined portion 73 causing the roller 
to engage the advanced end of the neutral dwell 
2. This will move the outer Surface 52 of the 

deflector track portion into registration with the 
ends of the outer periphery 53 of the holding 
portion of the track thus completing the track 
periphery and causing the roller to travel around 
the combined outer periphery of both portions 
of the holding track for the desired number of 
revolutions. During this portion of the cycle, 
the neutral dwell surface 2, being concentric to 
the axis of the control cam, will cause the de 
fiector portion of the track to be retained in the 
position shown in Fig. 7 until the surface 74 of 
the cam reaches the track roller 64, at which 
time Said roller Will be transferred by the de 
flector track portion to its working position on 
the inner periphery 55 (shown in Fig. 6). 

Since the track roller 4) is carried by the 
Shifter plate 35, this plate is caused to be actuat 
ed from one extreme to the other, carrying with 
it the novable portion 23 of the intermittent 
Cam. By Way of illustrative use of the device, I 
have ShoWn in dot and dash lines in Fig. 3 the 
forming slide 80 of a chain forming machine or 
any other device which is to be reciprocated by 
the can roller 26. With the cam parts in the 
position ShoWin in Fig. 2, the track roller 49 Will 
travel around in the non-working groove 2 of 
the can and will permit the can gear to rotate 
a number of revolutions equal to the number 
of idle revolutions of the track roller Without 
producing any action upon the slide 80. When, 
however, the control cam has reached the posi 
tion shown in Fig. 6, and the track roiler 49 is 
transferred from the outer non-working periph 
ery of the holding portion of the track to the 
inner working periphery thereof, the movable 
portion 23 of the can Will be moved from the 
full line position of Fig. 2 to the dot and dash 
position in this figure. When moved to this po 
Sition, the non-working groove 2 of the cam 
Will be closed by leg 8 of the movable can por 
tion and the roller 26 will be guided thereby into 
the Working groove thereby causing the re 
ciprocation of the slide 8. As the can roller 
reaches the finishing end of the irregular or 
Working portion 8 of the groove and as the 
roller is approaching the Outer concentric non 
Working portion 6 thereof, the control cam 
Will have actuated the deflector portion 45 of the 
track to the position shown in Fig. 7 which will 
cause the cam roller 26 to be guided into the 
non-working groove 27 where it will remain un 
til the deflector portion of the track is again ac 
tuated to the position shown in Fig. 6, 
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What is claimed is: 
1. An intermittent cam comprising a rotating 

cam disk formed in its face with a working groove 
and a non-working groove, a cam roller engage 
able with and controlled by said grooves, a fixed 
can part carried by said disk and having can 
faces common to both cam grooves, a movable 
cam part carried by said disk, said movable part 
being shiftable in linear direction and having 
cam faces registrable with either cam groove, 
stationarily arranged annular holding means for 
retaining said movable cam part in either of its 
operative positions, a deflector forming a part 
of said holding means and operable to shift said 
movable part to either of its operative posi 
tions, and separately operated means for ac 
tuating said deflector in synchronism with the 
operation of said cam disk. 

2. An intermittent cam comprising a rotat 
ing can disk formed in its face with a working 
groove and a non-working groove, a can roller 
engageable with and controlled by said grooves, 
a fixed cam part carried by said disk and having 
cam faces common to both cam grooves, a mov 
able cam part carried by said disk, said movable 
part being shiftable in linear direction and hav 
ing cam faces registrable with either cam groove, 
shifter means cooperative with said movable 
part, stationarily arranged annular holding 
means having an inner periphery and an outer 
periphery for retaining said shifter means to 
hold said movable part in either of its operative 
positions, a deflector forming a part of said hold 
ing means and operable to deflect said shifter 
means from one periphery of said holding means 
to the other, and separately operative means for 
actuating said deflector in synchronism with the 
rotation of said cam disk. 

3. An intermittent cam comprising a rotating 
can disk formed in its face with a working groove 
and a non-working groove, a cam roller engage 
able with and controlled by said grooves, a fixed 
cam part Carried by Said disk and having cam 
faces common to both cam grooves, a movable 
can part carried by said cam disk, said movable 
part being shiftable in linear direction and hav 
ing cam faces registrable with either cam groove, 
shifter means cooperative with said movable part, 
stationarily arranged annular holding means 
having an inner periphery and an outer periphery 
for retaining said shifter means to hold said mov 
able part in either of its operative positions, a de 
flector forming a part of said holding means and 
formed with an outer surface movable to a po 
sition of registration with the outer periphery of 
Said holding means, said deflector also having an 
arc-shaped groove for connecting the outer pe 
riphery at one end of the holding means with the 
inner periphery at the opposite end thereof in 
either of two extreme positions of said deflector, 
and Separately Operated means for actuating said 
deflector in synchronism with said can disk, 
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4. An intermittent cam comprising a rotating 

can disk formed in its face with a working groove 
and a non-working groove, a can roller engage 
able with and controlled by said grooves, a fixed 
cam part carried by said disk and having cam 
faces common to both Cam grooves, a movable 
cam part carried by said disk, said movable part 
being shiftable in linear direction and having cam 
faces registrable with either cam groove, station 
arily arranged annular holding means for re 
taining said movable cam part in either of its op 
erative positions, a deflector forming a part of 
said holding means and operable to shift said 
movable part to either of its operative positions, 
and a separately operated control cam rotatable 
in timed relation to the rotation of said can disk 
for controlling the movement of said deflector. 

5. In an intermittent cam having alternate 
paths of cam roller travel, a fixed cam part and 
a movable cam part for defining said paths, and 
shifter means for controlling the movements of 
said movable part to guide the cam roller into 
either of the paths, of means for actuating Said 
shifter, comprising a fixed annular holding track 
formed with a cut-away portion and having an 
outer periphery and an inner periphery, a roller 
carried by said shifter means and engageable with 
either periphery of said holding track, a deflector 
mounted in a cut-away portion of said track and 
movable to a position for completing the outer 
periphery of said track, said deflector having a 
fixed axis of oscillation and formed with a trans 
fer groove registrable alternately at opposite ends 
with one end of the Outer track periphery and the 
opposite end of the inner track periphery, and 
separately operated control means for actuating 
said deflector in synchronism with the rotation of 
Said Cam. 

6. In an intermittent can having alternate 
paths of cam roller travel, a fixed can part and 
a movable cam part for defining said paths, and 
shifter means for controlling the movements of 
said movable part to guide the cam roller into 
either of the paths, of means for actuating said 
shifter, comprising a fixed annular holding track 
formed with a cut-away portion and having an 
outer periphery and an inner periphery, a roller 
carried by said shifter means and engageable with 
either periphery of said holding track, a deflector 
mounted in a cut-away portion of said track and 
movable to a position for completing the outer 
periphery of said track, said deflector having a 
fixed axis of Oscillation and formed With a trans 
fer groove registrable alternately at opposite 
ends with one end of the outer track periphery 
and the opposite end of the inner track periphery, 
a separately operated control cam, and means 
connecting said deflector with said control cam. 

RAYMONDJ.KIEFFER. 


