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The present invention relates to a ‘machine for 
variably operating on continuously-?owing ma 
terial. The invention is adapted for use in con 
nection with a shear, a punch, printing or em 
bossing mechanism, a scoring device, or any one 
of a multitude of applications in which it is de 
sired to perform some operation, at ?xed or vari 
able intervals, upon a continuously-?owing stream 
of material which may or may not move at con 
stant velocity. For convenience of description, 
the invention has been illustrated as embodied 
in a ?ying shear, but it is to be understood that 
such illustration is by way of example only and 
is not intended to be limitative. 
When a continuously-movable stream of mate 

rial is to be operated upon in any type of work 
analogous to those above suggested, it is essen 
tial that, during operative engagement between 
the work and the parts of the machine acting 
upon the work, those parts shall be moving, in 
the direction of movement of the work, and, with 
reasonable accuracy, at the velocity of the Work. 
Such synchronization is, of course, impossible to 
attain through a simple eccentric drive, eiiected 
by mounting the cooperating parts of the machine 
upon‘ diametrically opposite crank portions of a 
rotor, since the Velocity of such parts, in the 
direction of movement of the work, imparted by 
such crank elements, is continuously variable 
throughout the cycle of the rotor. An object of 
the present invention is to provide means of novel 
characteristics for modifying the velocity of parts 
so supported in order to attain substantial uni 
formity, of velocity thereof, in the direction of 
work movement, during a period of cooperative 
engagement between such parts and the work. 
A further object of the invention is to provide 

novel means, in connection with such a machine, 
for varying the effect, upon a pair of cooperating 
elements so mounted, of rotation of the support 
ing rotor whereby, at times, such rotation will 
move the jaws into one cooperative relation to 
the work and, at other times, will move said jaws 

' into a di?erent cooperative relation with the 
work. The character of such means, as disclosed 
herein; may be such as completely to prevent 
cooperation between such parts and the work 
throughout any desired number of cycles of the 
rotor, and to effect such cooperative relation dur 
ing the next cycle succeeding such predetermined 
number of cycles; or, alternatively, it may be such 
as tocause‘ a pair of cooperating shear jaws to 
score the work material upon each of such prede 
termined number of cycles, and to sever the work 
material upon the next succeeding cycle. 
A still further object of the invention is to 

provide means for selectively varying the rate of 
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2 
rotation of such a rotor, relative to the velocity 
of the ?owing work material, in order to vary 
the spacing between work-affecting operations of 
the machine, in the direction of length of the 
?owing work stream. 

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 
the form illustrated in the accompanying draw 
ings, attention being called to the fact, however, 
that the drawings are illustrative only, and that 
change may be made in the speci?c construction 
illustrated and described, so long as the scope 
of the appended claims is not violated. 

Fig. 1 is a side elevation of a machine con? 
structed in accordance with the present invention 
as seen from a position in which the work stream 
flows from the observer’s left toward his right; 

Fig. 2 is an end elevation of said machine seen 
from the right-hand end of Fig. 1, parts being 
shown in section for clarity of illustration; 

Fig. 3 is a horizontal section taken substan 
tially on the line 3, 3 of Fig. 1; 

Fig. 4 is an enlarged longitudinal fragmental 
section taken substantially on the line 4, e of 
Fig. 3; 

Fig. 5 is a view similar to Fig. 4, but showing 
the parts in a different relationship; 

Fig. 6 is a View similar to Fig. 1 but taken 
from the opposite side of the machine, parts be 
ing removed or shown in section for clarity of 
illustration ; 

Fig. 7 is an end elevation taken from the left 
of Fig. 1; ' 

Fig. 8 is a longitudinal fragmental section, 
taken substantially on the line 8, 8 of Fig. 3 and 
drawn to an enlarged scale; . 

Fig. 9 is an exploded perspective of one form 
of variable crank mechanism which may be used 
in my invention; ' 

Fig. 10 is ‘an elevation taken from the left 
hand end of Fig. 8; and 

Fig. 11 is an elevation of one element ‘of the 
machine. 

Referring more particularly to the drawings, it 
will be seen that I have illustrated a base it 
providing an upstanding support il in which is 
journalled a transversely-extending shaft‘ or ro 
tor :2. Immediately beyond the ends of said 
support, the shaft is provided with aligned crank 
sections or eccentrics l3; and, beyond said sec 
tions, said shaft is provided with further crank 
sections or eccentrics l4. As illustrated, the sec 
tions M are peripherally spaced 180° from the 
sections 13, and the degree of eccentricity of said 
portions I 4 is equal to the‘degree of eccentricity oi 
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the sections l3. Between the sections i3 and :4, 
at one or both ends of the shaft ii‘, there is pro 

vided a further eccentric section it which, shown, may be of substantially less degree of 

eccentricity. The function of the section 55 will 
appear as the description proceeds. 
A jaw member if», having a work-cooperative 

portion ll’ near one end thereof, is provided, in 
the illustrated embodiment of the invention, with 
laterally-separated, downwardly-turned leg por 
tions it (Fig. 2) adjacent its said end, said leg 
portions being journal mounted, respectively, 
upon the eccentric sections i3, i3 of the shaft l2. 
A further pair of supports l9, l9 are mounted 

near the opposite end of the base l8, and each is 
formed to provide a trackway 23 therein, as is 
most clearly shown in Figs. 1 and 6. At its cor 
responding end, the jaw member !6 is provided 
with a pair of laterally-separated, downwardly 
extending legs 2|, 2|, each of which carries a 
pintle 22 mounting a roller 23 engaged and sup 
ported in one of said trackways for reciprocatory 
movement therein. The details of the trackways 
2U andthe operation of therollers 23 therein will 
be discussed hereinafter. 

Directly above the pintles 22, the jaw member 
I5 is provided, at each lateral side thereof (Fig. 
'7) with a laterally-offset boss 2% in which is re 
ceived a hinge pin 25. An upper jaw member 26 
isprovided at its rear end with downturned legs 
21, spaced to mate with the bosses 24 and per 
forated to receive the hinge pins 25. Thereby, 
the jaw members» It and 26 are hingedly con 
nected» at their rear ends for relative movement 
about the common axis of the hinge pins 25. At 
its opposite, or forward, end, the jaw member 26 
is provided with a work-cooperative portion 28 
positioned for coaction with the portion l? of 
the jaw Hi. In the illustrated embodiment of 
the invention, the units i7 and 23 may be shear 
blades; but it will be understood that they may 
be any other kind of cooperating tools, and that 
they, or either of them, may be integral with, 
or removably carried by, the respective jaws, all 
in accordance with the broad concept of the in 
vention as stated above. 
The forward end of the jaw member 26 is 

formed. to provide laterally-separated journal 
bearings 25!, 29 in which is mounted a rock shaft 
30- provided, at its opposite ends and beyond the 
bearings 29, with aligned eccentric portions 3|, 
3| disposed in registry with the cranks Hi, Id of 
the shaft l2. Fixed to the rock shaft 30 at a 
suitable point is an arm 32 (Fig. 1) and a link 
33' has one end pivotally connected to the arm 
32 and its opposite end pivotally connected to a 
plunger 34, reciprocably mounted in a housing 
36 and resiliently urged to its illustrated posi 
tion by a spring 35. The tubular housing 38 is 
mounted to rock about a pivot 31 carried by a 
support 38 mounted on the jaw member 26. 

It will be seen that the elements 32, 33, 34 com 
prise a toggle and that the spring 35 tends to 
retain that toggle resiliently in either of its op 
posite positions. If the link 33 is moved upwardly 
from its illustrated position, the plunger 34 will 
be forced inwardly against the tendency of the 
spring 35, and the housing 35 and the arm 32 
will be oppositely rocked about their respective 
journal mountings until they pass a‘ position of 
alignment, whereafter the spring 35 will tendto 
continue such upward movement of the link 33» 
to force the arm 32, in a clockwise direction, to 
the limit of such movement. This action of the 
toggle will turn the rock shaft 30, in a clockwise 
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4 
direction as viewed in Fig. 1, through approxi 
mately 90°, thereby shifting the eccentrics 3|, 3| 
from positions, as shown, below the axis of the 
rock shaft 36 to positions above that axis. 
A rigid strap 39 is provided for supporting each 

end of the rock shaft 30 from the rotor l2. Each 
such strap has its lower end 40 journalled on 
one of the cranks l4, and its upper end 4| jour 
nalled on one of the eccentrics 3|. Thereby, the 
forward end of the jaw member 26 is supported 
from the cranks I4, Hi. 
In Fig. l, the cranks I3 are shown at the tops 

of their circular paths, while the cranks M are 
shown at the bottoms of their circular paths. 
Thus the tool I‘! is in its uppermost position, 
within the cycle of the rotor I2, and the tool 28 
is in its lowermost position, within that cycle. 
As will be seen, so long as the rock shaft 3|! is 
in its position shown in Fig. 1, the tools I‘! and 
23 are spaced from cooperative relation. If, how 
ever, the rock shaft 30 is turned to the opposite 
limit of its adjustment, in the manner illustrated 
in Fig. 6, the axis of the rock shaft 30‘ will there 
by be thrown below the axis of the cranks 3|, 

- whereby, with the shaft H in its position shown 
in Fig. 1 and in Fig. 6, the. tools IT‘ and ‘28 will 
be brought into cooperative relation. 
Power is supplied to the machine through an 

input shaft 6.2 (Fig. 3) which may, in any desired. 
fashion, be driven in synchronism with the streanr 
of material being fed to the machine of‘ the pres.‘ 
ent disclosure, whether that stream moves at'unie‘ 
form, or at variable, speeds; Said shaft 112' is 
suitably journalled upon the base It, and delivers 
power to a differential mechanism. Asv shown, 
said mechanism comprises'ahousing'lw normally 
held against rotation about the axis of the shaft 
42 by any suitable brake 4'3 calibrated to exert: 
upon said housing a predeterminedv braking-effect; 
The brake, however, must be of such character 
as to permit rotation of the differential housing 
43 under the influence‘ of mechanism later to be'v 
described. 
The shaft 42‘carries ‘a beveled'gear 45 within 

the housing 113, said gear meshing with pinions 
d3, 48 journalled in said housing, and said pinionsv 
meshing, also, with an output gear '41 carried, 
within said housing, upon an output shaft 43' 
journalled in suitable bearings" supported upon 
the base Ill. A sprocket-49 fixed‘ to the shaft 48? 
drives, through a chain 50‘, a sprocket?l ?xed‘ 
to the shaft l2. 
The operation of the mechanism thus far de 

scribed is as follows. Assuming the‘rock' shaft 
36 to be in the position of Fig. 6, power supplied 
through the shaft 42 will be‘ transmitted, at the 
speed of said shaft and in the opposite direction, 
to the rotor i2. As said rotor turns, in a clock 
wise direction as viewed in Fig. 1, the crank-s |3 
move toward the right and downwardly, while 
the cranks | ii move toward the left and upwardly. 
Thereby, the right-hand-end of the jaw member 
It is carried toward the right at a decreasing 
velocity, and is carried downwardly at an ins 
creasing velocity. Since the left-hand‘ end of 
the jaw member 26 is hinged to the‘ left-hand 
end of the jaw member‘ I6, the right-hand end 

. of the jaw member 26 will'move toward the‘ right 
with the right-hand end of the jaw member I6‘; 
but as the cranks M move upwardly, the right 
hand end of the jaw member 25 will moveup 
wardly at a rate corresponding tdtne ‘rate of ‘ 
downward movement of the right-hand. end of 
the jaw member l6. 

Since the hinge axis between the jaw members 
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is spaced upwardly from the pins of the pintles 
22, the movement ‘of the jaws in response to the 
travel of the cranks I3 will’cause the hinge axis 
25 to rock in a clockwise direction about the axis 
of ‘the pintles 22; Such rocking movement, of 
course, producing‘ a transaxial movement of the 
hinge pins 25 toward the right, will incrementally 
increase the rate of movement of the tools I ‘I 
and’ZB toward the right. ‘ 
‘In the" illustrated embodiment of the invena 

tion, it will be seen that the jaw member It will 
move bodily toward the right, under the in 
fluence of the cranks I3, throughout the upper 
half of the rotary path'of travel of said cranks; 
and in that'illustrated embodiment, the pintles 
22 are mounted for reciprocatory travel, generally 
in the" direction of ?ow of the work material. 
The trackways 20 are designed, in the illustrated 
embodiment of the invention, to compensate ac— 
curately for the variation in the velocity of longi-‘ 
tudinal movement of the jaw member I6 result 
ing from the rotary path of the cranks I3, in 
a machine in which the distance from a vertical 
plane common to the axes of the pintles 22 and 

I the pins 25 to the vertical plane common to the 
axes of the rotor I2 and rock shaft 30 is three 
times the distance from the axis of the eccentric 
‘I3 to the active surface of the tool I1‘, and in 
which one revolution of the shaft I2 corresponds 
to one foot of travel of work material through 
the machine. As shown, each such trackway 
comprises four sections; a circular arcuate sec 
tion I28 thrown upon a radius of 1.6”, a recti 
linear portion I29 tangent to the portion I28, a 
circular arcuate portion I30 merging with the 
opposite end of the section I28 and thrown'upon 
a radius of 4%”, and a rectilinear portion I3I 
tangent to the opposite end of the portion I38. 
This speci?c; numerically-limited trackway de 
sign is,rof course, applicable only to'the speci 
?ed set of conditions; but of course said track 
way can be made of a contour to ?t any special 
conditions, and thereby to cause the travel of the 
tools I‘! and 28 to correspond, during engage 
ment‘thereof with the work, accurately to the 
rate of travel of such work throughout a‘con 
siderable distance. The speci?c dimensions 
herein illustrated will result in substantially per 
feet synchronization throughout 60° of travel 
of the shaft I2, during which time the rollers 
23 will traverse the sections I28 and I32 of the 
trackways. The rectilinear portions I29 and BI 
of said trackways, of course, are not critical. 
In installations not requiring such a high de 

gree of accuracy, the pintles 22, or the bosses 
24, may be supported pivotally at the upper ends 
of links or hinge elements mounted to oscillate 
about a common axis parallel with the axis of 
the rotor I2. » 

' So long as the di?erential housing 43 is held 
against rotation, the rotation of the shaft I2 
will be directly synchronized with'the ?ow of 
material‘through the machine, and‘the tools I‘! 
and 23 will be ‘caused to approach each other 
(for instance) once for every foot of travel of 
the work material therepast. It is sometimes 
desirable to‘vary the frequency of such approach, 
relative to the velocity of the work stream; and 
Iphave provided means for controllably effecting 
such variation.‘ ‘ ' 

v "The shaft 42 carries a gear 52 meshing with 
a gear 53 loosely journalled upon a shaft 55 and 
driving a single-revolution clutch 54 adapted, 

' when tripped, to establish a driving connection 
between the gear 53 and the shaft 55. The spe 
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ci?c construction of the clutch 54 is impertinent 
to the present invention, so long as its construc- 
tion is such that, when it is tripped, it engages 
the gear 53 to drive the shaft 55 through one 
revolution and then releases such engagement‘ 
until the clutch is tripped again. 
‘ An arm 56 (Fig. 8) is ?xed to the shaft 55 
in any suitable manner, and projects radially 
therefrom. Said arm ‘is formed to provide a 
guideway 5‘! in which is suitably supported a 
trunnion member 58 for movement, along said 
trackway, between a ‘position radially remote 
from the axis of the shaft 55 and a position co 
axial therewith. Suitable means 59 is provided 
for retaining on said trunnion, in journalled re 
lation, a collar 60 rigid with a rack BI. The de 
tails of the arm 55 and the manner in which it 
supports, the trunnion element 58 adjustably will 
be more fully described hereinafter. For the 
present, suffice it to say that the arm and trun 
nion element comprise crank means, driven with 
the shaft 55, operatively connected to reciprocate 
the rack BI, and adjustable between zero throw 
and. a predetermined maximum. 
By means of a cradle 62 or any other suitable 

device having a comparable function, the‘ rack 
BI is supported in meshing engagement with 
a pinion 63 coaxial with the differential housing 
:23. One-way clutch means, indicated generally 
by the reference numeral 64, is interposed be 
tween the pinion 63 and the differential hous 
ing 43, providing a driving connection between 
the pinion 63 and said housing, upon rotation 
of saidpinion in one direction, but leaving said 
pinion free to rotate in the opposite direction 
relative to said housing. As shown, the pinion 
63 may have a hub telescopically associated with 
a hub 65 on the housing 43, said pinion pro 
viding cam pockets in which are receivedballs 
or rollers 66 engaging said housing hub, in a 
manner well known to the art andillustrated 
in Fig. 8. As shown, the pinion 63 is free to 
rotate in a clockwise direction relative to the 
housing d3, as seen in Fig. 8, but will carry said 
housing with it upon rotary movement in a 
counter-clockwise direction. Obviously, when 
the shaft 55 is turned in a clockwise direction 
from its position illustrated in Fig. 8, the rack 
M will be moved toward the right throughout 
the ?rst half revolution of the shaft 55 to drive 
the pinion 63 and housing 43 in a counter-clock 
wise direction; and said rack will move toward 
the left throughout the second half of such revo 
lution of the shaft 55, carrying the pinion 63 in ' 
a clockwise direction, but leaving the housing 43 , 
undisturbed. 

If the parts are so proportioned and designed 
that such reciprocatory cycle of the rack ~6I pro 
duces one-half revolution of the housing 43, it will 
be seen that the shaft ‘I2 will thereby be retarded 
by one full revolution, so that the length of work 
material passing the jaws between cycles thereof 
will be increased by one foot. This movement of 
the housing 43 is, of course, timed to occur during 
a period when the tools I‘! and 2B are separated 
from each other and from the work, so that the 
consequent temporary reduction in velocity of 
the shaft I2 relative to the velocity of the work 
stream has no deleterious effect. 

Obviously, a slight rearrangement of the parts 
would resultin acceleration of the shaft I2, in 
response to an operative cycle of the rack GI, to 
shorten the time between actions of the jaws. 

It will be clear that, as the trunnion element 
58 is adjusted, from its illustrated position,to 
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ward: the. axis of the shaft. 55, the. throw of. the 
rack ii, in response to. a revolution of the crank. 
will be incrementally decreased‘, whereby the ef 
fect of. the rack cycle upon the length of'the jaw 
cycle will be correspondingly decreased; and‘ it 
willv further be seen. that, if the trunnion ele 
ment.=58 is moved into axial coincidence. with the 
shaft 55, the rack will be held stationary and the 
cycle- of the jaws. will be unaffected by rotation 
of the. shaft 55. 
One form of means. for adjusting the position 

of the trunnionelement 58 in the trackway 5.1Iis 
illustratedin-Figs. 3, 8, 9v and 10. Axially slidably 
mounted on the shaft55 is a collar 5.‘! which may 
or may not rotate with the said shaft. A screw 
shaft: 58 is journalled; for rotation. on an axis 
parallel with the’ axis of the-shaft 55, andanut 
I591~ is threadedly mountedon said shaft 68, being 
suitably held against rotation therewith. Ayoke 
1-9;, having; a. portion operatively engaged in a 
grooyein the collar 61, isoperatively connected 
to; the nut 69-, whereby‘rotation-of the screw. shaft 
68 will shift the collar 61. axially along the 
shafti?. 

A’ bracket ‘H is. mounted to rotate with the 
shaft 55., and,__ ate point remote from the axis of 
said shaft, carries a. pivot: pin '12 upon which is 
rockably mounted a lever 13,, one arm ‘M of which 
has a. portion-engaged in; a groove in the collar 
61,,whereby; axial movement of said collar will 
oscillate the lever 13;. The» other arm 15 of the 
1ever:'l~3.~ is connected to one'end of a link 16, the 
opposite-end of which isoper-atively connected to 
the; trunnion member 58;. A. hand wheel TI- is 
carried by the» screw shaft 98 at an accessible 
point. Intheillustrated embodiment of the in 
venticnthe yoke ‘liilimay comprise a‘ lever piv 
otally mounted at, ‘1.8.; intermediateits ends; upon 
a standard ‘Hi-?xed tothe-base. H], and having its 
and remote from; the collar 61. pivotally'connected 
with thenut 69;. Obviously; rotation of. the. hand 
wheel. ‘H: wilL-adjustthethrow of the crank trun 
nice. 58: to vary the length: of. the; stroke: of the 
rack. 6th,. thereby varying the‘ degree of rotation 
of the housing resuiting. from’ each rotation of 
theishaft ‘.551v 
I have; provided: adjustable means for-actuating 

the-roickshaftl 39 to‘ determine the degree-of. ap 
proach of the: tools; l1? and‘ 29 toward each other 
within- theacycle of thejaw members 16. and 25;. 
A. plate 8.9, suitably secured to' the base I19 and 
upstanding therefrom; (Figs. 1 and 3-)‘, is pro. 
vid‘ed with a peripheral: series of perforations 8.1. 
concentric with an opening in. which is. jour 
nalled a shaft 82, said shaft being further. jour 
nal-led‘ in a bracket 83‘. A coiled spring 8'4 has 
one end anchored on- the bracket 83 and has its 
opposite end anchored on the shaft 82, whereby 
said spring tends. always to‘ rotate. said shaft 82 
in a clockwisedirection as viewed in Figs, 4 and‘ 5, 
and resiliently to: resist. turning movementofthe 
shaft 82" in‘v :a counterclockwise direction; 

Loosely-journalle'dfor oscillation about theiaxis 
of theshaft 82': isv a'.lever:85 having’arms 86 and 
8?! projecting radially therefrom and angularl'y 
spaced fromeachiother'byi about 90° (Figs. 4 and 
5'). An adjusting arm; 88 is likewise loosely 
journalled on the: shaft 82; in front of the'plate 
.83; and carriesa handle; 89 in which‘ is mounted 
a knob 99! connected to: a plunger 9 l reciprocable 
in the ‘handle. 89 and’ spring pressed to its pro 
jected position as shownin Fig. 3, the tip. of said 
plunger being selectively enterable- in’ any" one: of 
the perforationsB-t to hold the arm '88 many 
desired position of adjustment. A ?nger 93 is 

keyed; to'the shaft 82“ behind the‘ plate 80‘ anda 
?nger 9.4‘ is keyed to said shaft‘ in‘ front of said 
plate. The arm 8.1‘ of vthe lever 85‘ carries an ad 
justable screw 95 for the purpose later to be ex 
plained; the arm 93. carries an adjustable screw 
95 whose path of movement, with the arm 93', 
intersects, the. lever 87'; and the arm 94‘ carries 
an adjustable screw 91 whose path of?movement, 

. with the arm 94,.intersects the arm 88'. The man 
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nor in which these parts'cooperate. will be de-‘ 
scribed. hereinaften. 
A collar. 98' is journalled on. the eccentric l5‘ of 

the shaft [2‘ and is provided with a boss 99 hav 
ing a threaded. socket in which is ?xed one end 
of. apawl Hill. Saidpawl is reciprocably received 
between. the furcations of. a yoke lll'l’ carried: at 
the. upper end. of a rocker- I'BZ pivotally mounted 
at :63 upon. a. suitable. support [03" ?xed to the 
base Iii. Said. rocker is urged resiliently in a 
counter-clockwise direction, as viewed in Fig. 4'. 
by a- spring 194;. anda nut [05 adjustabl'y mounted 
onthe pawl lililis cooperable with the. rocker to 
return the same, against the tendency of. the 
spring 109, to its illustrated. position whenever 

‘ the pawl attains the right-hand. limit of. its stroke 
resulting from rotation of the eccentric IS; 
A link 106. is pivotally connected to the pawl 

19.0 at It‘! near the nose of said. pawl; and a. pin 
or. roller I98, carried on the lever. arm’ 85', en 
gages in an elongated slot. I99 in the. remote end 
of said link. Normally, the. free end-of the lever 
arm ?Brests upon a. step lltlformed onv the rocker 
{92; as shown in Fig. 4-; 'but. said rocker is formed 
with a further step HI uponv which, under cir 
cumstances which‘ will appear hereinafter, the 
lever. arm 86. may alternatively rest, as. shown in 
Fig; 5. A spring H2 resiliently urges the nose of 
the pawl I99. into cooperative engagement with 
a- ratchet wheel 92 keyed to the shaft 82. 
A holding pawl H3, whichmay be mounted for 

rocking movement about the pivot I93; is resili 
ently urged into cooperative engagement with 
saidrratchet wheel by a spring HA; and a spring 
H5 resiliently resists. counter-clockwise. move 
ment of the lever 95. 

As. the shaft 12 rotates,- the. eccentric. [5' and 
collar. 98. will produce reciprocation. of the. pawl 
1.09. Said pawl is shown,.in..Fig,.4», substantially 
at. the rightrhand end of: its path: of. movement. 
As: the pawl moves toward the left. the engage 
mentof its nosewith a». tooth of theratchet. wheel 
92 will cause; said.» ratchet wheel ‘to be turned one 
step a counter-clockwise direction against the 
tendency‘of the; spring- 84, the nose of the pawl 
H3 clicking over a tooth-of‘ the ratchet. wheel and 
engaging behind that. tooth» to hold the ratchet 
wheel against return as thepawl Hi0. moves back 
to the right. The arm 93 and screw 96»will, of 
course;_ move correspondingly with the shaft, 
whereby the screw 96.- -will approach the lever 
armii'l». 

Eventually, as reciprocation of the pawl I90 
continues, the screw 96 will engage the- lever 
arm 81 to~move the. leveriil'i. in.v a counterclock 
wise direction, to a: position inwhich the rocker 
[.02. will be permittedv to move counterclockwise, 
under. the in?uence of the. spring [BIL-t0 engage 
the step H1v under- the leverrarm. 8.6. 

This relation of the parts, illustrated- in Fig. 5, 
will be. attained,v of» course, as the pawl» I90 ap 
proaches the left-handlimit of its stroke- The 
lever arm 86 carries a ?nger 1.1-6‘ which, as said 
leverv arm rises,. engages. under the holding pawl 
Ll3~to~lift the same out of cooperative relation 
with the ratchet 92. Now, only the pawl I00 
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holds the ratchet wheel 92 and shaft 82 against 
‘clockwise rotation under the in?uence of the 
spring 84. As the pawl I00 starts its return move 
mentto the right, the link I06 acts as a toggle, 
when the upper end of its slot I09 engages the 
pin I 08, to lift the pawl I00 out of engagement 
with the ratchet to permit the spring 84 to turn 
the shaft 82 and its associated parts in a clock 
wise direction. Such movement of the shaft and 
its associated parts is limited by engagement of 
the screw 91 on the arm 94 with the arm 88, in 
its current selected position. This shaft move 
ment is very quick and occurs before retractile 
movement of the nut I05 on the pawl I00 shifts 
the rocker I02 sufficiently to permit the lever 
arm 06 to drop off the step I II and return to 
the step I I 0, thereby permitting the holding pawl 
II3 to return to cooperative relation with the 
ratchet 92. _ 
A link I I1 connects the screw 95, carried by the 

lever arm 81, with a rocker I I8 ?xed to a rock 
shaft I I9 journalled in suitable bearings and ex 
tending transversely of the base I0. When the 
lever arm 81 is moved in a counterclockwise di 
rection by the screw 96, as above described, from 
the position of Fig. 4 to the position of Fig. 5, 
the rock shaft I I9 will be correspondingly turned. 
Near its end remote from the rocker II8 (Figs. 

3 and 6), the rock shaft, I I9 carries a rocker I I8’. 
A plunger I20 has one end pivoted to the rocker 
H8’ and is reciprocably mounted in a tubular 
element I2I, a spring I22 resiliently urging said 
element I2I toward the end of the plunger I20 
remote from the rocker II8. A latch I23 is car 
ried upon a slide I24 reciprocable upon a rod I25; 
and the movable end of said latch is connected to 
the element I2I. Thus, so long as the parts are 
in the positions of Fig. 4, said latch I23 will be 
held out of cooperative engagement with an abut 
ment I21 secured to the rod I25; but when the 
parts are moved to the positions of Figs. 5 and 6, 
the spring I22 will resiliently urge said latch I23 
toward cooperative relation with said abutment 
I21. . » ' 

A link I26 connects the slide I24 to move with 
the jaw member I6. The rod I25 is connected 
to the link element 33 of the toggle which nor 
mally moves with the jaw member 26, and the 
lower end of said rod may be slida'bly mounted 
in a suitable guideway ‘ I25’ in or upon the base 
I0. I ‘ 

lThus, so long as the lever 85 remains in the 
position of Fig. 4, the toggle will hold the rock 
shaft 35 in the'position of Fig. 1, and the latch 
I123 will reciprocate‘following the motions of the 
jaw I6, Without affecting the rod I25. When, the 
lever 85 is moved to the position of Fig. 5, how 
ever, the latch will be shifted, by the rocker 
II I8’, plunger I20 and element I2I, and will en 
gage the abutment I 21 to lift the rod I25 upon the 
‘next upward‘movement of the jaw member I6, 
whereby the rock shaft 30 will be turned, in a 

I counterclockwise direction as viewed in Fig. 6, 
‘to cause the tools I1 and 28 to move into coopera 
tive relation upon closure of the jaws I6 and 25. 
However, as the jaws begin to separate, and the 

pawl I00 is retracted, the ratchet 92 is released 
to‘ permit the spring 84 to rotate the shaft 82 to 
move the screw 95 away from the lever arm 01; 
and the rocker I02 is shifted in a clockwise direc 

‘ ‘tion to permit ‘the lever arm 86 to drop back onto 
the step H0, whereby the rock shaft H9 is re 
turned to the position of Fig. 4 and the latch I23 
iswithdrawn from the abutment I21. The slide 
I 24, of course, ‘will positively H1037? the .rod .I25 
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10 , 
downwardly, as the jaws separate, to return the 
rock shaft 30 to the position of Fig. l, and the 
toggle means 32—36 will hold the rock shaft in 
this position until the latch I23 is again moved 
into cooperative relation with the abutment I21. 
The shaft 82 and its associated parts will thus 

be returned to cycle-starting position, ‘which, of 
course, will depend upon the current position of 
the adjusting arm 88. 

Preferably,_the number and spacing of the pere 
forations 8| will correspond to the number and 
‘spacing of the teeth of the ratchet wheel 92. I 

Since it will ordinarily be desirable to actuate 
the length-modifying device, of the present ma 
chine only at the time whenythe tools ' I1 and 28 
are tocooperate, I, have herein illustrated means 
dominated by the rock shaft-actuating means for 
tripping the single revolution clutch 54 through 
which the rack SI is actuated. Alternatively, of 
course, any desired manual or automatic means 
may be provided for tripping said clutch. In the 
illustrated embodiment of the invention, however, 
the lever 85 may include a further arm I32, con 
nected to operate a rock shaft I53 which, in turn, 
is'connected to actuate a trip lever I34 operatively 
connected to the clutch 54. Thus, when the lever 
85 is shifted by the screw 96, the clutch 54 will 
be actuated to turn the shaft 55 through a single 
revolution. 
One suitable form of mechanism providing for v 

adjustment of the throw of the rack BI is illus 
trated in detail in Figs. 8, 9 and 10. As there 
shown, the trackway 51 in the arm 56 is guarded 
by coplanar lips I 35 and I36, and is provided with 
a slot I31 opening through the upper surface of 
the arm 56., A block I38 is slidably mounted in 
the trackway; and a removable pin I39 extends 
from said blockf through the slot I31, while the 
trunnion element 58v projects from said block 
betweenthe lips I35 and I36. An end of the link 
16 is pivotally engaged upon the proiecting por 
tion of the pin I39 and may be held thereon by a 
cotter pin>I40 or the like; and a screw I4I pene 
trates the washer 59 and takes into a suitable 
socket in the free end of the‘ trunnion element 58 
to secure said washer in place to hold the collar 
60 between said washer and the arm 56. The arm 
55 is ?xed to a collar I42 sleeved on the shaft 55 
and adapted to be secured thereto by a set screw 
I 43, or the like; and said collar may also carry 
the bracket‘ll . ‘ The trackway 51 and the slot I31 
are so proportioned and designed that the path 
of movement ‘permitted to the block I38 is such 
that the trunnion element 58 [may assume any 
position between'coaxiality with the shaft 55 and 
a location in which its axis is parallel with, but a 
maximum ‘radial distance from, the axis of said 
shaft. ' ‘ ' 7' -' , ‘ 

It will be clear from the above that, with the 
parts adjusted as described,‘ so long as the rock 
shaft 30 is in the ‘position of Fig. 1, rotation of 
the shaft I2 will result in vibration of ‘the jaws 
I8 and 26 without affecting the stream of work 
material flowing'therebetween. When, however, 
the pawl I I30 has advanced the shaft 82 su?l-cient- ’ I 
1y to cause the screw 96 to shift the lever 85 to 
rock the shaft I III, the rock shaft 30 will be shifted 
to the position of Fig. 6 and. when the jaws next 
approach. each other, the shears I1 and 28 will 
act to sever the work material. Immediately 
thereafter, the pawls H3 and I00 will be ‘disen 
gaged from the ratchet wheel 92 and the spring 
84 will return the shaft 82 and its associated parts 
to ‘the positions. illustrated in Fig. 4, whereafter 
the cycle will be repeated. ' ~ - 
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11.1’ it is desired that the were material shall he 

scored each time the jaws approach each other, 
while thereek shaft CI 1:9 is in the position-cf this 4, 
the nut .34’ may he turned down ripen the plunger 
:3‘! to limit the degree-0i projection eisaicl plunger 7 
from the housing 5.6 under the in?uence hi the 
spring 35, when the toggle linkage is broken .dewne 
weirdly, so that, when the rod 1251s pushed down 
wardly by the slide I24, the rocl; shaft :39 will be 
stopped in an intermediate pesitien such that, as 
the jaws appreaeh each ether, the shear blades 
'1 and 28 will engage. and score the werlsmeteriel, 
without severing the work material. Concur 
i‘ently with adjustment of the .nut 34’, of course, 
the abutment I21 will be adjusted ‘downwardly 
upon the rod I25 and secured in its ,new pesition 
by the set screw I21’, These adjustments, of 
course, will not affect the Operation of the timing 
mechanism associated with the shaft 872, which 
will still cause the shear blades to sever the work 
material at predetermined intervals, 

I claim as my invention: 
1- In a machine 9f the character described, a 

pair of jaw members, instrument ties either in 
tegral with or carried by said jaw :hersrneahs 
hinsetily ieining Said jaw members tier relative 
movement about an axis, means supizerting said 
joining means for vihratery movement transverse: 
ly of its own axis, a rotor having two diametri~ 
eallvwpnesed eee-ehtrie portions, means support 
ing that end of one of said iaw members is 
remote from said axis ‘from one of said eccentric 
portions, and means siippertihg that end or the 
other of said Jaw members which is remote from 
said axis from the ether of said eeeentrie portions 

2. In a machine of the character described, a 
pair of jaw members, means hingedly Joining said 
iaw members for relative movement about a 
trahsaxiailyrmevabie axis, a rotor having two dia 
metrically-opposed eeeehtrie portions, means sup 
porting that end of one 9i said members 
which is remote from said axis from one hi said 
eccentric portions, means supporting that end of 
the other of said jaw members which is remote 
from said axis from the other of said eeeehtric 
portions, the supporting means. for one 0i said 
'iaw members including adjustable hieens for 
varying the effective length .therepf to vary the 
action of said jaw members, means. for driving 
said rotor, an element cooperatively connected 
with said adiustame means and shiitahie to move 
said adjustable means, latch means mevable with 
the other of said Jaw members and normally held 
out of cooperative engagement with. said element, 
and step=by-step me hs driven .frem said rotor 
and operable, risen attaining a predetermined n0 
sition; to shift said lath means into cooperative 
engagement with said element to shift said ele 
ment 

3, The Inaehihe of .1v in which. said means 
supporting the Joining mans is stationary with 
respect to one 0f said jaw rn nibers 

4- In a machine of the ester described, a 
pair of jaw members, hineedly Joining said 
jaw members for relative movement abeiit e 
transaxiallvemovahle rotor ieurnailed fer 
rotation about a fixed axis, and having two pe 
ripherally-separated eccentric Portions, means 
siihportiiis one of said, members, at a point 
remote from said hinged connection, from one of 
said eccentric portions, a 11' id strap ioiirnalled 
01.1 the other of said. portions, a trunnion 
element having a crank. iouriiai mounted on said 
other jaw element at a point. remote from said 
hinged connection for turning movement relative 
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to said other Jaw member about an axis parallel 
with the axis at said rotor, said strap having a 
ieurneilleii .eenneetion with said trunnion ‘crank, 
toggle means carried by said other jiaw member 
and including an arm v?xed to said trunnion ele 
ment, step-by-step means driven with said rotor, 
and means actuated by said step-by-step means, 
after a predetermined cycle thereof, to shift said 
toggle means from one limiting position thereof 
to the opposite limiting position thereof to vary 
the action of __s_aid jaw members. 

5. The machine of claim 4 including means for 
varying the extent of the cycle of said step-by 
step means. 

6. In a machine of the character described, a 
pair of jaw members, means hingedly joining said 
‘jaw members for relative movement about a 
transaxially-movable axis, a rotor journalled for 
rotation about a ?xed axis and having two pe 
ripherally-spaced eccentric portions, means sup 
porting that end of one of said jaw members 
which is remote from said hinged axis from one 
of said eccentric portions, means supporting that 
end of the other of said jaw members which is 
remote from said hinged axis from the other of 
said eccentric portions, one of said jaw-end sup 
porting means including adjustable means for 
varying the effective length thereof to vary the 
action of said jaw members, step-by-step mech 
anism, driven in synchronism with said rotor, for 
actuating said adjustable means at the end of its 
cycle, means for driving said rotor, including a 
differential transmission, said transmission in 
cluding an input shaft, an output shaft, a hous 
ing, gears carried by said shafts and said housing 
and meshing to transmit motion from said input 
shaft to said output shaft, and means dominated 
by said step-by-step mechanism for periodically 
driving said housing to modify the motion trans 
mitted from said input shaft to said output shaft, 
thereby modifying the rate at which said rotor 
is driven relative to the velocity of said input 
shaft. 

7. The machine of claim 6 in which said 
last-named means comprises a single-revolution 
clutch driven from said input shaft, crank means 
driven through said single-revolution clutch, a 
rack mounted for reciprocation and operative 
ly connected to said crank means, a gear mesh 
ing with said rack, clutch means providing a 
one-way drive connection between said gear and 
said differential housing, and means actuated by 
said step-by-step mechanism for tripping said 
single-revolution clutch. 

8. The machine of claim ‘7 including means 
for varying the throw of said crank means. 
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9. The machine of claim 7 in which said crank 
means includes a shaft operatively connected to 
said single-revolution clutch to be driven there 
through, an element ?xed to said shaft and 
projecting radially therefrom, said element pro 
viding a trackway extending longitudinally there 
of and coplanar with the axis of said shaft 
and having a portion registering with said shaft 
axis, trunnion means guided for movement along 
said trackway into and out of coaxial alignment 
with said shaft, and means for securing said 
trunnion means in any desired position of adjust 
ment along said trackway, said rack being op~ 
eratively connected to said trunnion means. 

10. The machine of claim 9 in which said 
means for securing said trunnion means com 
prises a lever mounted intermediate its ends to 
swing about an axis rotatable with said shaft, 
a collar coaxial with said shaft and shiftable 



2,632,509 
13 

axially relative thereto, means providing an op 
erative connection between said collar and one 
arm of said lever, means providing an operative 
connection between the other arm of said lever 
and said trunnion means, and means for shift 
ing said collar and for holding the same in any 
selected position of adjustment. 

11. The machine of claim 10 in which said 
means for shifting said collar comprises a screw 
shaft journalled for rotation upon an axis 
parallel with the axis of said shaft but held 
against axial movement, and a yoke threadedly 
connected with said shaft and operatively con 
nected with said collar. 

12. In a machine of the class described, a ?rst 
jaw member, a second jaw member, a rotor hav 
ing diametrically-opposed crank portions, means 
supporting an end of said first jaw member from 
one of said crank portions, means supporting the 
corresponding end of said second jaw member 
from the other of said crank portions, hinge 
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means joining the other ends of said jaw mem 
bers, and means for movably supporting said 
hinge means comprising a trackway lying sub 
stantially in a plane normal to the axis of said 
rotor and having a portion inclined toward said 
rotor axis and toward a plane including the axis 
of said hinge means and lying between said jaw 
members, and means ?xed with respect to said 
?rst jaw member supported and guided for re 
ciprocatory movement along said trackway. 

EDWARD SKILLMAN. 
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