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Our invention relates to shears, anc pat-
ticularly to power driven cut-off shears used
in conjunction with 2 machine through

which material passes in 2 succession - of

5 steps.

An object of our invention is the pro-
vision of means for shifting the position of
the shears to cut off the material in lengths
equal to that of a given number of steps

0 plus a fraction of one step.

35

b

L

Another object is the provision of auto-

matic means controlling such shifting of
the shears in accordance with the cutting
position thereof and with the position of the
material being cut.

The invention possesses NUMErous other
objects and features of advantage, some of
which, with the foregoing, will be set forth
in the following description of our inven-
tion. It is to be understood that we do not
Timit ourselves to this disclosure of species
of our invention, as we may adopt variant
embodiments thereof within the scope of the
claims.

Referring to the drawings:

Figure 1 is a front elevation of a shears
embodying the improvements of our inven-
tion. Portions of the structure are cut away
to discloge certain features of internal con-
struction.

Tigure 2 is an end elevation of the shears

viewed in the direction of the arrow 2 of
Tigure 1. The driving motor and reduction
gears are omitted from this view in order to
disclose the brake construction ab the far
end of the shear driving shaft.

Figure 3 is a schematic wiring diagram
showing the electrical connections within the
device.

Tigure 4 is a transverse sectional eleva-
tion viewed as indicated by the line 4—4 of
Wigure 1. Included also in this view is a
fragmentary portion of the machine that
feeds material to the shears.

Figure 5 is a fragmentary end elevation
of the shears viewed in the direction of the
arrow 5 of Figure 1.

This shears of our invention is particular-
ly useful in conjunction with machines such
a5 those used to imprint the decorative de-

signs on linoleum. Ordinarily the lingleum
is fed through such machines in successive
steps, say elghteen inches at o time. . For
convenience in commercial distribution It
is preferable to cut the printed material into
lengths that will form suitable sized rolis
containing say thirty lineal yards oi ma-
terial. , o

The material cannot be formed into rolls
immediately after leaving the printing ma-
chine however, because the freshly applied
coloring materials require considerable time
to dry. It is accordingly necessary to pull
the freshly printed material onto some suit-
able type of drying rack, which in turn ne-
cessitates that the leading end of the strip
be engaged by a clamp in a rather secure
manner as It requires a comparatively
strong pull to drag a long length of mate-
rial onto a rack. '

To the best of our knowledge no clamp
has yet been devised that will hold the end
of the material without spoiling a portion
of the material itself or the freshly applied
coloring matter thereon. Accordingly such
clamp wastage appears unavoidable, but it is
not particularly costly as the loss due to the
clamp alone amounts to only about two

“inches in a thirty yard strip. This is not

the only loss involved however, as1s evi-
denced by the following discussion: If a
cut is made at the end of the 61st eighteen
inch step as is the usual practice, the result-
ing unspoiled length of material would be
thirty yards and sixteen inches; viz. thirty
and one-half yards minus the two inches
wasted by the clamp. Assuming that the
material is two yards wide (the nsual width
of commercial linoleums), this would re-
cult in sixty and one-half square yards plus
a fraction of a yard which is less than a half
square yard. This fraction must also be

considered as waste, because it is nob sale- |

able since the trade is accustomed to buying
and selling in accord with an integral num-
ber of half square yards, not dealing in
fractions of less than a half yard. In other
words, of the length thirty yards and six-
teen inches only thirty yards and nine inches
would be saleable; the remaining seven
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2

inches of length being wasted to the manu-
facturer.

This shears of our invention reduces this
loss to the amount of material spoiled by
the clamp and enables the manufacturer
to obtain full credit for the amount of ma.
terial actually supplied. To better under-
stand this feature assume that a cut has
just been made at the leading edge of a step
and that the edge of the material is even
with the edge of the shears. If the print-
ing machine is then run for 60 steps and a
cut is made the roll will have two inches of
spoiled material on one end and is hence
unsaleable for full value. -If the machine is
run for 61 steps and a cut made, the manu-
facturer loses seven inches of material.
When using the shears of our invention the
machine is run for 60 steps and then the
shears is shifted along the material to cut a
length of 60 steps plus two inches or 1
of a step. When the two inch length spoiled
by the clamp is later cut off this leaves
a perfect and saleable roll and the wastage
is reduced to a minimum.

After each succeeding 60 steps the shears
is shifted two inches until eight shifts have
been made, after which the shears returns to
the initial point and the machine is run for
61 steps. The cut is then made at the lead-
ing edge of a step and the cycle is repeated.
The cutting wastage may thus be reduced
about 89% of the amount heretofore al-
lowed. » ,

The shears of our invention are used to
cut off material being fed through a ma-

chine in successive steps, and in terms of

broad inclusion comprise shears and mech-
anism for shifting the position thereof in
time with movement of the material so that
each successive length of material severed is
equal to that of a given integral number
of steps plus a fraction of one step. In
order to insure the proper timing of the
shift the shifting mechanism is preferably
interconnected with the shears operating
mechanism and with the material feeding
mechanism and it is so shown and described
herein.

In terms of greater detail the shears of
our invention are mounted on g sub-struc-
ture comprising the box-like end members 6
and 7 having an Interconnecting cross beam
8 fixed on the lower ends thereof. As it is
sometimes desirable to move the shears strue-
ture as a whole the wheels 9 and 11 are jour-
nalled subjacent the members 6 and 7 in suit-
able brackets 12 fixed thereon.

As shown in Figure 4 the shears structure
is preferably set up for operation with a
printing machine, identified by the ‘general
fixedly attaching
the sub-structure to the frame 14 of the ma-
cilrline by means of suitable brackets 16 and
17. '

1,908,448

The shear mechanism
on the end posts 18 and 19 which are slid-
ably mounted on the sub-structure members
6 and 7 respectively. As can best be seen
in Figure 1 this sliding-engagement ig pro-
vided for by suitable flanges 21 formed on
the inner and outer sides of the lower ends
of posts 18 and 19, and the guide flanges 22
and 23 held on the members 6 and 7 by the
bolts 24,

The lower shear blade 26 is mounted on a
cross beam 27 which is held on the posts
18 and 19 by the bolts 28. In order that
the blade may be adjustably positioned with
respect to the beam 27 it is preferably held
thereon by the counter sunk flat heail nma-
chine bolts 29 which pass through the blade
and engage the elongated slots 31 in the
beam. The bolts are locked ‘in their ad-
Justed position by the nuts 32 in the usual
manner.

The upper shear blade 33 is fixed on g
beam 84 which is movably supported from
a pair of cross beams 35 and 36 held on the
posts 18 and 19 by the bolts 37. These cross
beams are further reinforced against trans-
verse deflection adjacent the center by a top
bracket 38,

The shearing
tical movement
blade 33. The beam is constrained to verti.
cal movement by suitable guide flanges 39
on the posts 18 and 19 and by supplement-
ary flanges 41 on beam 84. The outer ends
of the beam are further supported against
end thiust by the rollers 49 suitably jour-
nalled on the posts 18 and 19 in positions to
engage the ends of the beam.

The actuating force is impressed on beam
34 through the medium of the two crank.
shafts 43 journalled on the cross beams 35
and 36 in the horizontally. split pillow blocks

proper is supported

action is provided by the ver-

44, The crank pins 46 are journalled in

blocks 47 slidably mounted between the sots
of guide rails 48 and 49 which are fixed in
spaced relationship on top of beam 34.
When the crankshafts 43 are turned through
one revolution the beam 34 is thus moved
down and back to effect a cut.

Motive power for the crank shaft is de-
rived from a suitable prime mover such as
the motor 50, preferably through the medi-
um of a magnetic clutch 51, shafting 52 and
the speed recucers 53, all of well known com.
mercial types. The motor and speed re-
ducers are supported respectively by brack-
et 54 fixed on post 18 and by brackets 56
fixed on beam 86.

As indicated diagrammatically in Figure
4 the strip 57 of linoleum or similar mate-
rial is fed through the machine 13 and be-
tween the shear blades by an endless belt or
chain 58 having the sharpened spikes 59 pro-
jecting therefrom.

An intermittent or step by step movement

of the beam 84 and hence of ?
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is imparted to the belt 58 by a “Geneva Star”
cam 61 driven from a suitable source of
power by a crank 62 and in turn driving a
sprocket wheel or pulley 63 through the me-
dinm of interconnecting gears 64 and 66.
For the sake of illustration herein it is as-
sumed that the belt driving mechanism just
described is so proportioned as to move the
strip 57 eighteen inches at each step. It is
further assumed that the clamp 67 which en-
gages the leading end of the strip to pull it
away from the machine spoils two inches of
material. The problem then is to time and
position the cutting of the strip so that the
remaining seven inches of unspoiled mate-
rial in the end step will not be lost to the
manufacturer. This may be accomplished
by making the next cut the desired distance,
assumed to be thirty yards or 60 steps in the
example selected for illustration, away from
the edge 68 of clamp 67. Or in other words
the next cut should be made sixty and one
ninth steps from the edge 69 of the preced-
ing cut.

It is not feasible to cut the strip while it is
in motion because of its irregular velocity,
and also because of the difficulty of accelerat-
ing and decelerating the heavy shears struc-
ture without imposing undesirable stresses
and vibrations on the other parts of the ma-
chine. Accordingly it is preferable to shift
the shears in the direction from which the
material is being fed in order to properly
position the next cut, and then to time the
operation of the shears so that the cut is
made while the material is stationary.

It has already been mentioned that the
posts 18 and 19, which support the shears
proper, are slidably mounted on the sub-
structure. The force to slide the shears to
and fro is preferably derived from a suit-
able prime mover such as the electric motor
71 mounted on a bracket 72 fixed on the sub-
structure member 6. The foree is transmit-
ted from the motor successively to a speed
reducer 73 of a well known commercial type,
a pinion 74 fixed thereon and engaging an
intermediate gear 76 fixed on a shaft 77
journaled on the members 6 and 7, and the
gears 78 and 79 fixed on shaft 77 and respec-
tively engaging the racks 81 and 82 fixed on
the under sides of the posts 18 and 19. The
shaft 77 is also further supported by a beazr-
ing 83 supported by a pedestal 84 mounted
on the cross beam 8. '

The control apparatus for the shear op-
erating mechanism can best be explained
with reference to Figure 8. In this view the
circuit identified by the general reference
numeral 86 controls the actuation of the
shear blade; and the circuit identified by the
eeneral reference numeral 87 controls the
shear shifting mechanism.

Referring first to circuit 86 the motor 50,
which is assumed to be of the three phase

3

type, is connected to the conductors 88, 89,
90 of a suitable source of power through a
path comprising the motor leads 91, 92, and
93, the magnetic starting switch 94, and the
leads 95, 96 and 97. Two of the motor leads
are protected by the: fuse blocks 98 in. the
usual manner.

Switch 94 is of a well known commercial
type and comprises the three load contactors
99 and the holding coil contactor 101 con-
nected together mechanically for actuation
by the holding coil 102. :

One terminal of coil 102 is connected to
lead ‘96 through a thermal overload relay
108, and the. other terminal of coil 102 1is
connected to lead 97 through the starting
push button 104 and also through a parallel
circuit including the stop push button 106
and the holding contactor 101.

The shear driving motor. can thus be
started and stopped independently of the
remainder of the circuit by operating push
buttons 104 and 106, but it does not start
moving the shear until the magnetic clutch
51 is closed. :

It is to be noted at this point that the
speed reducers 53 are normally of the worm
gear type and are therefore practically ir-
reversible and tend to hold the shear blade

stationary when the ‘motor is not in opera-
Y

tion, but neverthless, in order to more close-
ly position the auxiliary control apparatus
associated with the shear, and to insure safe-
ty. to the operators, we prefer to employ
a locking brake on the shear drive.

© SBuch a locking brake is shown mounted
on a bracket 107 fixed on post 19 and com-
prises a brake drum 108 fixed on a shaft
109 which is locked for rotation with the
drive shafts 52 through a speed reducer 53.
A suitable bearing 111 held on post: 19 pro-
vides support for the outer end of shaft 109.

The outer surface of drum 108 is engaged
by the arcuate brake bands 112, and 113
which are pivotally mounted on a post 114
fixed on bracket 107. These bands are nor-
mally held in locking engagement with the
drum by means of a spring 116 interposed
between the upper ends of the bands. The
disengagement of the brake bands from
the drum is accomplished through the me-
dium of a solenoid 117 which pulls down on
the magnetic plunger 118 when energized.

The plunger pulis down -on the end of
a lever 119 fulcrumed on the upper end of
band 113. Lever 119 is connected to the
upper end of band 112 by means of a tog-
gle link 121 so that the downward move-
ment of plunger 118 forces the brake bands
apart and frees the brake drum for rota-
tiomn.

Accordingly after motor 50 is running it
remains to close the cluteh 51 and release
the brake by energizing selenoid 117 in or-
der to make a cut. This may be accom-
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plished as'shown in circuit 86 of Figure: 8
by: means of the interconnected magnetic
switches 122, and 123 of a well known com-
mercial type. - The holding. coil 124 of
switch 122 has one terminal connected
through a lead 126 to a motor Jead 91 which
renders switch 122 inoperative unless the
nmotor is running. The other terminal of
coil 124 is connected to motor lead 92
through a path comprising the conductors
127 and 128, the cut push button 129 and a
conductor 131. When push button 129 is
closed coil 124 closes the contactors 132, 133,
and 134 of switch 122. Holding coil 124
then remains energized -through a circuit
comprising the conductor 127, contactor 133,
conducters 136 and 137, the shear stop
timing cam 138, and a -conductor 139.
The timing cam .138 is mounted on an
extension of a crank shaft 43 and is thus

‘fixed for movement with the shear blade. It

is formed of a conducting segment 141 and
an insulating segment 142. The fixed con-
tactors 148 are so spaced and positioned
as to interrupt the circuit through holding
coil 124 as the insulating segment 142 passes
under them after the shear has made a cut
and returned to its position of rest.

The shear does not start down however,
until switch 128 is closed and its closing is
timed in accordance with the position of the
material in the printing machine by means
of a shear cut timing cam 144 which may be
conveniently fixed for rotation with sprocket
68 as shown in Figure 4.

Cam 144 has an insulating segment 146
and a conducting segment 147 and is en-
gaged by the fixed contactors 148 which are
so spaced and positioned as to engage the
conducting segment 147 when the material in
the machine is in a position of rest.

Push bution 129 having been closed mo-
mentarily to close switch 122, the closing
coil 151 of switch 123 is connected across
leads 91 and 92 through a path comprising
the conductors 152, 153, 154, cut timing cam
146, contactor 132, and conductor 156. The
actnal closing of switch 123 does not occur
until the segment 147 engages centactors 148
as previously described, but as soon as that
occurs switch 123 closes, the brake is re-
leased, and the magnetic clutch is closed
to start the shear.

Clutch 51 is preferably energized firom a
suitable source of direct current  through
the conductors 157 and 158. Conductor 157
is conmnected directly to a terminal of the
coil of clutch 51 and the circuit is com-
pleted through a contactor 159 of switch
123. The resistor 161 is shown connected in
parallel with coil 51 and serves the purpose
cf dissipating the energy stored in the mag-
netic field of the clutch when contactor 159

_ is subsequently opened.

The terminals of the brake solenoid 117

1,908,448

are connected to the leads 91 and 92 through
the contactors 162 and 163, so that the brake
is released as switch 123 is closed. :

- In order that the stop timing cam 138 may
surely stop the shear after one cut, the cut
timing cam 146 is adjusted to pass on over
contacts 148 before it actually comes to rest.
It thus closes switch 123 and having per-
formed that function clears the circuit and
the contactor 164 of switch 123 maintains
the circuit through holding coil 151.

- Then when insulating segment 142 of the
stop timing ecam 138 passes under the con-
tactors 143 the circuits through both hold-
ing coils 124, and 151 are interrupted, and
switches 122 and 123 are opened.

‘As an additional safety measure for the
operators a suitable transformer 166 is con-
nected across the motor leads 91 and 92 and
serves to energize the light bulb 167 when-
ever motor 50 is in operation. In order to
give warning that the shear is coming down
a second light or bell 168 is connected in
parallel with light 167 through the con-
tactor 134 of switch 122. Warning is thus
given to the operators when switch 122 closes
for 4 cut. While discussing this point of
safety it might be noted also that push but-
ton 129 should be placed in a relatively in-
accessible position where it cannot be inad-
vertently. closed.

As shown in cireuit 87 of Figure 3 the
shifting of the shear is controlled through
the medium of the magnetic switches 171
and 172, a time delay relay 173, a forward
limit switch 174, a reverse limit switch 176,
a shift stop timing cam 177 which is op-
eratively engaged with the shift drive shaft
77 as shown in Figure 1, and a shift start
timing cam 178 which is mounted on a shear
crankshaft 43 as shown in Figure 2.

The limit switches 174 and 176 are shown
in Figure 4 supported on the brackets 179
which are adjustably held by the screws 181

on the brackets 182 fixed on the sub-struc- 13

ture member 7. Reverse limit switch 174
is normally open and has a projecting arm
183 which is positioned to be pressed back
by the post 19 at the end of its travel to
close the contactors 184. TForward limit
switch .176 is normally closed and 1s simi-
larly arranged and positioned to be opened
by the post 19.

The motor 71 is connected to the condue-
tors 88, 89, 90 through a path comprising
the leads 186, 187, and 188, the switch 171,
and the conductors 189,190 and 191. Switch
171 has two independent sets of line con-
tactors actuated respectively by the holding
coils 192 and 193.
coil 192 causes the motor to rotate in a di-
rection to move the shear toward the print-
ing machine; and set 196 associated with
coil 193 causes a retrogressive movement of
the shears away from the machine. Two of

Set 194 associated with =
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the motor leads are protected against over-
load by the fuse blocks 197 in the usual man-
ner. In order to ciosely position the stop-
ping of the shear after a shift a solenoid
operated brake 198 is operatively engaged
with the outer end of shaft 199 of moter 71,
The solenoid 201 of the brake is connected
across the motor leads 186 and 187 so that
the brake releases when the motor starts
and is automatically applied when the cuz-
rent to the motor is interrupted.

The shift start timing cam 178 is disposed
so that the conducting segment 202 engages
the contactors 203 just before the shear
comes o a rest after a cut. This energizes
the actuating coil 204 of time delay relay
173 by connecting its terminals across the
conductors 190 and 191 through a path com-
prising the conductor 208, overload relay
207, and conductors 208, 209 and 211. This
cleses contactor 212 of relay 173 imunsdiate-
ly thus maintaining the circuit through coil
204 via contactor 213 to lead 211 after seg-
ment 202 has passed over contactors 203,

After a predetermined inferval which is
made sufficiently long to insure that the ma-
terial and operators are clear, say an inter-
val of fifteen seconds, the time delay relay
closes contactor 214 and opens contactor
213. The closing of contactor 214 connects
the holding coil 192 across the conductors
190 and 191.

This circuit comprises conductor 216, re-
lay 207 and conductor 208 on one side; and
comprises a conductor 217, a contactor 218,
a conductor 219, contactor 214 and conduc-
tors 221, 222 and 211 on the other side.

Holding coil 192 closes the contactors 194
to start the motor 71, and at the same time
closes contactor 223 to maintain a closed
circuit from coil 192 to conductor 191 when
contactor 213 opens to break the circuit
through coil 204 which permits contactor
214 to open. Contactor 223 is connected to
conductor 191 through the conductor 224,
and is connected to coil 192 through a path
comprising conductor 226 shift stop timing
cam 177, conductor 227, conductor 219, con-
tactor 218, and conductor 217.

Motor 71 then continues to run until the
insulating segment 228 of cam 177 passes
under contactors 229 which breaks the cir-
cuit through coil 192 and breaks the circuit
to the motor by opening contactors 194.

The period of operation is determined by
the speed ratio of the gear trains 231 and 232
interconnecting cam 177 with the shift drive
shaft 77. In the exampie selected for illus-
tration it is assumed that cam 177 is timed
so as to permit the shear to shift two inches
at a time. The shear thus shifts each time
a cut is made and cam 178 connects con-
tactors 203. Limit switch 174 is positioned
so that it is closed at the end of the eighth
shift. This connects holding coil 233 of

switch 172 across the conductors 190 and 191
through a path -comprising one side a con-
ductor 234, a contactor 236 which is closed
when cam 177 trips open the circuits, the
conductor 216, relay 207, and econductor 206;
and on the other side a conductor 237, limit
switch 174, and conductor 211.

Coil 233 closes contactors 238 and 239,
and opens contactor 218 which insures the
continued interruption of the circuit through

coil 192. Contactor 238 closes a circuit from’

coil 233 to conductor 191 via a path com-

5

10

75

prising conductors 241 and 242, limit switch

176 and conductor 243. This insures a cori-
tinuation of energizing current for coil 233
after the return movement of the shear per-
mits limit switch 174 to open again.

The switches remain set up in this posi-
tion while the eighth length is being run
through the machine. When the cut is next
made and cam 178 energizes coil 204 of the
time delay relay 173, the coil 193 is ener-
gized through a circuit comprising a con-
ductor 244, relay 207 and conductor 206 on
the one side; and through a conductor 246,
contactor 239, conductor 219, contactor 214
and conductors 222 and 211 on the other side.
Coil 193 then closes the contactors 196 and
the motor starts moving the shear away from
the printing machine.
coil 193 energized after the time delay re-
lay opens a contactor 247 is also closed by
coil 193 to close a circuit around contactor
214 through a path comprising a conductor
248, limit switch 176 and conductor 243.
The shear thus continues to move back until
it trips open the limit switch 176 which in-
terrupts the control circuits and brings the
motor to a stop. ‘

The shear is then back to its original posi-
tion where the next cut will be made at the
end of a step. It is accordingly necessary
to run 61 steps through the machine for the
ninth length in order to leave two inches of

material for the clamp on the leading end of .

a 60 step long unspoiled strip.

- It is also desirable to provide a . count-
ing or measuring device associated with the
printing machine tc signal the operator
when a cut is to be made and one such de-
vice is shown in Figure 4. A ratchet wheel
251 having a-worm pinion 252 fixed for ro-
tation therewith is journalled on a suitable
support 253. A lever 254 is also journalled
on support 253 concentrically with but in-
dependently of wheel 251. Lever 254 is sup-
ported in a position to be struck by the driv-
Ing pin 256 In arm 62 as it moves as indi-
cated by arrow 257. ,

Arm 254 is thus swung through a small
arc for each step made by the material
through the printing machine, and this
movement is transmitted to wheel 251 by
a pawl 258 pivotally fixed on lever 254 and
engaging wheel 251. The return of the lever

In order to keep
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and pawl to the position of rest is provided
for by a spring 259 interposed between lever
254 and an arm 261 fixed on support 253.

It is desired to move the material 60 steps
eight times and 61 steps once.during each
cycle. Accordingly a worm gear 262 is
meshed with pinion 252 of such size as to
make one complete revolution for every 541
impulses given to wheel 251 by the pawl.
Gear 262 is fixed on a shaft 263 journalled
in a suitable support 264. A disk 266 prei-
erably made of an insulating material is
also fixed on shaft 263 for rotation with
géar 262. Nine conducting segments 267
are fixed about the periphery of disk 266
to sucecessively close a circuit through the
fixed contacting fingers 268. Tingers 268
are connected in series with a source of clec-
tric current such as the transformer 269, and
a signalling device such as the electric bell
271. The segments are so spaced as to cause
the bell to ring after the machine has run
through 60 steps of material eight succes-
sive times, and then to ring once after a 61
step length is run through.

The device thus signals the operator when
a cub is to be made, which prevents the cost-
ly errors that would otherwise surely oceur.

We claim: , ‘

1. The combination in a machine having
means for feeding material therethru in suc-
cessive steps, of a shears for cutting the ma-
terial into lengths, and means for shifting
the position of the shears to make each length
equal to an integral number of steps plus a
fraction of one step. -

2. The combination in & machine having
means for feeding material therethru in sue-
cessive steps, of a shears for cutting the ma-
terial into lengths, means for shifting the
position of the shears from an initial posi-
tion toward the machine to make each length
equal to an integral number of steps plus a

fraction of one step, and means for auto-
matically returning the shears to the initial-

position after a selected number of shifts.

8. The combination in a machine having
means for feeding material therethru in suc-
cessive steps, of a shears for cutting the ma-
terial into lengths, and means operative in
accordance with the movement of the mate-
rial for shifting the position of the shears
to make each length equal.to an integral
number of steps plus a fraction of one step.

4. The combination in a machine having
means for feeding material therethru in
successive steps, of a shears for cutting the
material into lengths, means for shifting the
position of the shears in successive intervals
in a direction opposed to the direction of
feed to make each length equal to an integral
number of steps plus a fraction of one step,
and means providing for the retrogressive
movement of the shears.

5. The combination in a machine having
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means for feeding material therethru, of a
shears for cutting the material into lengths,
a mounting providing for shifting of the
shears to and fro in the machine, actuating
means associated with the mounting, and
control means for the actuating means oper-

ative in time with the cutting movement of

the shears and the movement with which the
material is fed through the machine for
shifting the position thereof a predetermined
amount.

6. The combination in a machine having
means for feeding material therethru, of a
shears for cutting the material into lengths,
a mounting providing for shifting of the
shears to and fro in the machine, actuating
means associated with the mounting, and
control means for the actuating means oper-
ative after a preselected interval of time fol-
lowing the cutting movement of the shears
and operative in time with the movement of
the material through the machine for shift-
ing the position thereof a predetermined
amount.

7. The combination in a machine having
means for feeding material therethru, of a
shears for cutting the material into lengths,
a mounting providing for shifting of the
the shears to and fro in the machine, an elec-
tric moter associated with the mounting for
the actuation thereof, a switch for control-
ling the motor, a cam associated with the
shears and the switch for starting the motor
after each cutting movement of the shears,
and a second cam associated with the mount-

ing and the switch for stopping the motor.

8. The combination in a machine having
means for feeding material therethru, of a
shears for cutting the material into lengths,
a mounting providing for shifting of the
shears to and fro in the machine, an electric
motor associated with the mounting for the
actuation thereof, a switch for controlling
the motor, a cam and time delay mechanism
associated with the shears and the switch
for starting the motor after a pre-selected
interval of time following each cutting move-
ment of the shears, and a second cam asso-
ciated with the mounting and the switch for
stopping the motor.

9. The combination in a machine having
means for feeding material therethru, of a
shears for cutting the material into lengths,
a mounting providing for shifting of the
shears to and fro in the machine, an electric
motor associated with the mounting for the
actuation thereof, means associated with the
shears and the motor for starting said actu-
ation after each cutting movement of the
shears, and means associated with the mount-
ing and the motor for stopping said actua-
tion after a preselected length of shift.

10. The combination in a machine having
means for feeding material therethru, of a
shears for cutting the material into lengths,
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a mounting providing for shifting of the
shears to and fro in the 'nachine, an elec-
tric motor associated with the mounting for
the actuation thereof, means including time
delay mechanism associated with the shears
and the motor for starting said actuation af-
ter a preselected time Interval following
each cutting movement of the shears, and
means associated with the mounting and the
motor for stopping said actuation after a
preselected length of shift.

11. The combination in a machine having
means for feeding material therethru, of a
shears for cutting the material into lengths,
a mounting provu:hncr for shifting of the
shears to and fro in the machine, an electric
moetor associated with the mounting for the
actuation thereof, means associated with the
shears and the motor for starting said actu-
ation after each cutting movement of the
shears and in time with the movement of
the material through the machine, a means
associated with the mounting and the motor
for stopping said actuation after a prese-
lected length of shift, means associated with
the mounting and the motor for initiating a
retrogressive movement of the shears after
a selected number of shifts, and means for
stopping the retrogressive movement at a
preselected point.

12. The combination in a machine having
means for feeding material therethru, of a
shears for cutting the material into Iengths,
a mounting providing Tor the shifting of the
shears to and fro in the machine, an electric
motor associated with the mounting for the
actuation thereof, a switch for controlling
the motor, a cam associated with the shears
and the switch for starting the motor after
each cutting movement of “the shears, a sec-
ond cam associated with the mounting and
the switch for stopping the motor, a “limit
switch associated with the mounting and
the motor switch operable to initiate a
retrogressive movement of the shears after
a selected number of shifts, and a second
limit switch operable to stop the retrogres-
sive movement.

13. The combination in a machine having
means for feeding material therethru in suc-
cessive steps, of a v shears for cutting the ma-
terial into lenoths, actuating means for the
shears, means muerconnectmor the actunating
means with the feeding means so that the
shears can be operated only when the mate-
rial is at rest, a mounting providing. for
shifting of the shears to and fro in the ma-
chine, actuating means associated with the
mounting, and “control means for the shift
actuating means operative in time with the
cutting movement of the shears for shifting
the shears a predetermined distance after

each cuf.

14. The process of cutting

a web having
an intermittent movement of

unit steps into

lengths exceeding by a fraction of a step an
integral number of steps, which comprises
fvedmrr the web an integral number of steps
toward the cutting means, movmg the cut-
ting means agalnst the direction of feed for
the said fraction of a step, and cutting the
web.

15. The combination in a machine hfwmo
means for feeding material therethru in suc-
cessive steps, of a shears for cutting the
material into lengths, actuating means for
the shears, means 1nterconnect1nfr the actu-
ating means with the feeding means so that
the shears can be operated only when the
material is at vest, a mounting prowdlng
for shifting of the shears to and #ro in the
machine, actuatmo means associated with
the mounting, control means for the shift
actuating means operative in time with the
cutting movement of the shears for shifting
the shears a predetermined distance after
each of a plurality of cuts, and control means
associated with the mounting and the actu-
ating means therefor prov1d1ncr for the re-
trovlesswe shifting of -the shears.

16. The combination in a machine having
means for feeding material therethru, of a
shears for cuttan' the material into len(rths,
a mounting prov1d1nrr for shifting of the
shears to and fro in the machine, an electric
motor assgociated with the mountmg for the
actuation thereof, a switch for controlling
the motor, control means for the switch asso-
ciated with the shears for closing the motor
controlling switch after each cutting move-
ment of the shears, and control means asso-
clated -with the mounting for stopping the

‘movement thereof after a predetermined

length of travel.

17. The process of cutting a web having
an intermittent movement of unit steps into
lengths exceeding by a fraction of a step
an 1nte0"ral number of steps, which com-
prises feedmg the web an integral number
of steps toward the cutting means, moving
the cutting means against “the direction of
feed successwely as many times as there are
fractions in a unit step less one, effecting
the recovery movement of the cutting means
to its original position and feeding the web
toward the cutting means the same integral
number of steps as before plus one step.

18. The combination in a machine having
means for feeding material therethru in suc-
cessive steps, of a shears for cutting the ma-
terial into lengths, means for Shlftlno‘ the
position of the shears to make each lencrth
equal to au integral number of steps plus
fraction of one step, and means for return-
ing the shears after a selected number of
shifts.

19. The combination in a machine having
means for feeding material therethru in suc-
cessive steps, of a shears for cutting the ma-
terial into lengths, means for shifting the
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position of the shears to make each length
equal to an integral number of steps plus a
fraction of one step, and means for effecting:
the recovery movement of the shears.

20. The process of cutting-a web having’
an intermittent motion of unit steps into
lengths exceeding by a fraction of a step an
integral number of steps, which comprises
feeding the web an integral number of steps
past the cutting means, moving the cutting
means a distance equal to said fraction of a
step, and cutting the web.

In testimony whereof, we have hereunto
set our hands.

LELAND 5. ROSENER.
WILLARD H. NUTTING.



