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5 Claims.

This invention relates to cutting and stacking
apparatus as usually related to sheet material,
and more particularly to cutting and stacking
apparatus as applied to photoradio or facsimile
machines.

Such machines are well known at the present
time in their broader concepts, and this appara-
us has been particularly useful for use with the
so-called Young facsimile receiver as illustrated
in United States Patent Re. 20,152, granted to
C. J. Young. The Young machine in its broadest
concept comprises a receiver drum with a helical
section mounted on the periphery thereof, the
drum rotating in synchronism with a transmitter
drum. The transmitter picks up line by line
electrical impulses representative of the optical
density value along each line, and these impulses
are transmitted to the receiver where they actu-
ate a striker or presser mechanism which is lo-
cated immediately adjacent the elongated spiral
or helix on the receiver drum. The recording
material has in general been paper although, of
course, other recording mediums may be used. A
sheet of carbon paper is maintained in intimate
relationship with the recording material along
2 line tangential to the receiver drum and these
two materials pass together between the receiver
drum and the striker or presser bar or bars so
that impulses which actuate the bar or bars leave
a deposit of elemental size on the recording ma-
terial at the point where the striker or presser
bar or bars is forced against the raised helix. As
this application is not concerned particularly with
the operating details of this portion of the ma-~
chine, for a more complete understanding, ref-
erence should be had to the Ycung Patent Re.
20,152, hereinbefore referred to.

It is within the contemplation of present day
facsimile practice that a portion of the expense
attached to the transmission of such material
may be borne by advertising. Accordingly, the
side of the sheet recording material on which the
intelligence which is transmitted is not recorded,
that is to say the back of the material, may be

5 printed with advertising matter which is prop-

erly arranged with respect to each sheet of trans-
mitted material; that is to say, for instance, if
the normal size of the picture or intelligence
which is to be transmitted is of the order of say
11’7 or 12’ in length, then when the sheet is cut

" from the roll of material on which the intelli-

55

gence is recorded, the advertising matter should
be in correct alighment with the recorded ma-
terial. Asthe advertising matter would be printed
. prior to the placing of the blank roll of recording

(CL 164—42)

material in the machine, naturally not only must
the recording be synchronous as set forth in ap-
plication Serial No. 133,135, filed March 26, 1937,
but the action of the cufting device must be
definitely related to the action of the machine.

Again, ‘it is customary to feed the recording
material through the machine by means of fric-
tion rollers, and the material is ordinarily passed
between one set of these rollers, thence past the
cutter apparatus to another set of rollers, thus
being suspended for a portion of its travel in this
direction. It has been found that with ordinary
cutting mechanisms, there has been a tendency
on the part of the paper to bow, or tend to pull
the paper through the rollers or even tear. The
latter two effects are, of course, prohibitive for
this type of work, and accordingly our cutting
mechanism has been invented to overcome
amongst other defects this particular problem
since absolute synchronous operation of the paper
or the recording material is necessary.

The material has in general been passed on
to some form of collecting or supporting appara-
tus after it has been cut into sheets. The most
desirable form of support has in general con-
sisted of two .cylindrical bars of nominal diam-
eter spaced apart with regard to each other and
hence comprising a divided support for the sheet.
The bars have been maintained at an angle with
respect to each other so that at or near one por-
tion of their length the sheet material was nar-
rower than the spacing of the bars, and hence
would fall befween the bars into a collecting pan
or tray. Difficulty arose due to the fact that
the paper had a tendency to become electrostati-
cally charged during its passage through the ma-
chine and across the bars, and as a result tend-
ing to freeze against the bars or curl, and my
stacking mechanism has been so arranged that
this problem is overcome.

It is also within the contemplation of those
gkilled in this particular art that the average
user of this machine may very easily forget and
leave the machine running for a time which un-~
der certain circumstances might be undesirable.
Therefore, we provide in conjunction with the
stacking mechanism a means which will auto-
matically shut off the machine when the amount
of material which has been piled in the stacking
tray has reached a predeterminable value.

Accordingly, the objects of cur inventicn are
to provide a cutting apparatus which will cperate
synchronously with respect to the facsimile ma-
chine to efficiently and cleanly grip and cut the
sheet material info lengths.
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It is also an object of our invention to provide
a stacking mechanism which will neatly and ef~-
fectively stack the sheets of recorded material,
and it is a still further object of our invention
to provide a device which will automatically ren-
der the machine inoperative when the amount of
material collected in the collecting tray has
reached a predeterminable value.

Our invention will best be understood by ref-
erence to the drawings in which

Fig. 1 shows one form of cutting and stacking
means as applied to a facsimile receiver,

Fig. 2 is a perspective of the cutter used in
Fig. 1, and

Pig. 3 is an alternative cutting mechanism.

Referring to Fig. 1, there is shown the details
of one form of cutting apparatus and the stacking
apparatus and their relative arrangement with
respect to the rest of the machine. It should be
borne in mind that these drawings are not to scale
but are drawn purely for the purpose cf showing
the inventive concept and correlation of parts.
The facsimile receiver frame 18 is skeleton-like
in nature and a portion of the supporting frame-
work is indicated by this numerai. Supported by
the frame is a driving motor (not shown for
purposes of clarity) which is adapted to drive
the various rotating parts of the apparatus. The
recording drum (! is driven by the driving motor,
and supported in intimate relationship thereto
are the presser or striker bars 12. The recording
material 13 is passed across the periphery .of roller
{4 to the periphery of drum {1, and thence over
friction drive rollers 15 to the friction drive rollers
{6, thence past the cutting mechanism to friction
rollers {1. The carbon material has not been
shown since it is fed merely by means of drive
rollers from the roll, thence into intimate rela-
tionship with the recording paper at the record-
ing drum and then is re-rolled, and this apparatus
as claimed does not concern either the movement
of nor the disposal of the carbon paper. The
driving motor drives a shaft 28 which is appro-
priately mounted in bearing members and con-
tains at various portions 21 and 22 worm arrange-
ments which are adapted to drive or cause to ro-
tate friction roller {6 and the shaft i3 with the
correct relative speeds each to the other.
Mounted on shaft 23 are two cam members 24 and
{25 with appropriate slots cut into their periphery.
In riding relationship with cam 24, which will
be explained hereinafter as a cutier cam 24, is a
cam rider 25 mounted on a crank arm 26 which
is pivoted at 27. This crank arm is a substan-
tially T-shaped member with one side of the T
stricken with respect to the other two lines there-
of. Joined to the T-shaped crank arm 26 are
springs 27 and 28 which are joined together at
a common retaining member 28. The other end
of spring 27 is engaged to the frame of the device
at 38 while the opposite end of spring 28 is joined
at 3! to ancther crank arm which will be more
fully hereinafter explained, and it will be referred
to as the stacker crank arm.

The leg of the substantially T-shaped cutter
crank lever which is substantially at right angles
to the section on which is mounted the cam rider
28, has joined in pivotal relationship at the ex-
tremity of this section a bar 32 pivoted at 33.
Joined to the bar 32 at the position 34 is a
spring member 35 whose opposite end is fastened
to the member 26 at the position 36. 'This bar has
been cut diagonally across its face so that when
in its normally retained position, the cut edge
of the bar is substantially in parallel with the
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arm of the member 26 with which it is pivotally
engaged.

Also mounted in the framework of the machine
is an L-shaped arm consisting as here shown in
two sections 40 and 41, and at the joint of these
sections this arm is pivotally supported at 42.
One end of the crank arm is a member 43 which
protrudes from the face of the arm and whose
function will be more fully hereinafter explained.
Joined to the arm 4f at a position 44 which is
slightly above the member 43 is a spring 45, the
other end of which is fastened at the position 38.
Joined to the framework of the device is a mem-
ber 46 having a protruding portion 47 to which
is joined one end of a spring member 48 whose
other end is joined to the L-shaped member 40
at the point 49. It will be appreciated that while
the sections 40 and 41 have been described as an
L-shaped crank, in reality the section 40 may
comprise two portions joined together by a rather
lengthy bar section, as will be more fully illus-
trated in ¥Fig. 3. The function of the arm 4f
is naturally to cause the movement of both of
these members 48 which are joined together by
the bar-shaped member, and it will be more fully
understood by reference to Fig. 3. The bar mem-
ber joining the two arms 40 is illustrated at 58
and fastened onto this bar member is g serrated
knife or cutter blade ¢ and a pair of resilient
members 52 and 53. Also mounted on the frame-
work of the machine is an apertured supporting
plate 54 having thereon two resilient members 55
and 58. It will be noted that the path of the
paper 13 is across this supporting plate 54 and
over the resilient members 55 and 56 and separates
these latter members from the knife blade 51 and
the resilient members 52 and 53. The action of
the culter is as follows: As has been stated here-
inbefore, the cutter cam 24 is mounted in driven
relationship to the driving motor of the device
and also in time driven relationship to the fric-
tion rollers which feed the recording paper
through the machine at a definite rate. There-
fore, the cam 24 will rotate one complete revolu-
tion for each definite amount of progress of the
paper through the machine. It is selected in this
machine that the paper shall progress the length
of one sheet in a time of approximately twelve
minutes. Therefore, the cam 24 is adjusted to
make one complete revolution every twelve
minutes. This, of course, is a matter of choice
and not one of restriction. Now, the cam rider
will be normally retained on the face of the
machine at a position so that the position of
the arm 26 with respect to the arm 41 is out of
intimate or closed engagement. Now, as the cam
rotates, as is indicated in a counterclockwise
direction, this being signified by the arrow, the
rider will approach the face of the slot in the
cam, this face being indicated as 99. Upon
reaching the edge of the slot, the rider will drop
suddenly with what would amount to a lunge due
to the action of the spring 27 which is normally
held stretched by the position of the rider 25 on
the face of the cam 24, When this happens, the
T-shaped cutter crank 26 will rapidly tilt about
the axis 27 and the member 32 fastened to 26
will, with the face that is substantially parallel
to the arm on which it is mounted, strike the pro-
truding member 43 mounted on crank arm §{
with a comparatively great force. When this
happens, the arm 4{ will revolve about the axls
42 and the pin member 43 will describe an arcu-
ate path until it is out of engagement with the
member 32, and the latter will pass by to the
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other side of the pin 43. As a result of the force
of the blow imparted by the member 32 to the
pin 43, the cutter knife 51 which is mounted on

the arm 48 and which is normally retained in a

position out of engagement with the paper by the
spring 48 will be forced downwardly toward the
aperture in the supporting plate 54.  However,
it will be noted from the diagram that the re-
silient members 52 and 53, one of each is located
on either side of the cutter knife, will reach the
paper before the knife blade itself, There they
will come into a forced relationship with the two
resilient members §% and 5% so that the paper is
tightly held over the aperture which is formed
between the two resilient members 55 and 56.
Due to their resiliency, the two members 52 and
53 will spread out in a direction parallel to the
supporting plate 54 and the knife blade 5! will
then pass through and sever the paper. Thus, it
will be seen that the paper is held firmly in a
non-bowing and a nen-slipping manner before
the knife blade actually cuts it

At the bottom of the slot in cem £4, the cam
face begins to curve with a rapidly changing
radius of curvature so that, gradually, the crank
28 is foreed upwardly again by means of the rider
$5, and gradually stretching the spring 27 until
it again reaches the position shown in the dia-
gram. As the motion of the cutter arm .itself
and cutier blade is comparatively quick, and the
arm 49 is pulled ackward into position by means
of spring 48 rather rapidly, the member 32 must
then re-engage with the pin 43 cn its return
stroke, its return being much more slow to the
position shown than is that cn which the arm.43
is mounted
vided for allowing the member 32 to slide by the
pin A48. It will be noted that the member 32 is

pivotally mounted at 23 and is normally held in-

the position shown by the spring 5. However,
on 'its
volved sbout its axis 323 due to the force of the
then steady pin 43 and it will be forced down-
wardly until the arm 28 passes by the'arm &1,
Then due 1o the action of the spring 35, the mem-
ber 32 will again assume the position shown in
the drawings.. A stop device limits the move-
ment of the member 32 in its retentive position

as determined by the spring 38. Thus, it will be

seen that a quick, accurate c"ttmg of the paper
takes place.

It will he nOued that there is a cam rider Iﬁl)
in co-operative relationship with the periphery
of the stacker cam {28. This rider is joined near
the end of one of the faces of an elbow crank arm
{84 which is pivotally mounted near the:elbow
section at 21. Joined at the point 3{ on the elbow
is o spring member 28, the other end of which is
ioined at 29 to the cutter crank arm 2§. At the

end of the elbow crank {81, which is opposite from

that on which is mounted the cam rider {68, is
an arm member 182 which is pivotally mounted
at i88. At the end of the shorter section of the
arm 182 is fastened a spring member (84 to a
stop member 185 which limits the motion of the
arm. The other end of the spring is jeined to
the crank arm i8f. Near the end of the arm 102,
which is cpposite 1o the end at which the spring
member (24 is fastened, there is located immedi-
ately adjacent the narrow face of arm £92 a stop
or detent pin §88. This latter pin is joined to a
crank arm {87 which is rotatably mountéed at 188.
The arm #0871 is fastensd to another arm {09 which
is adapted to rotate therewith about the axis i08.
At the extremity of the arm. {88 is a floating

Hence, some. means must be pro-

return path the member 32. will be re-.

of the cutting knife arrangement.

“silient member 53, a Bortion of which has

arrangement comprising a pivotally mounted sup-
port member {18 which will assume a substan-
tially vertical position, and held thereby are two
arm members {{{, one of which is shown in this

“view. The:arms B | are normally retained adja-

cent . the support rods 1i2 which have ‘herein-
hefore been referred to and which comprise nor-
mally two cylindrical rods of nominal diameter
placed at an angle each with respect to the other

so that near the extremity the spacing between

the two is greater than the width of the recording
material.

The-action of the stacking dev1ce is as follows
It will have been noted that the slot cut in the
periphery of cam {28 isin advance of the position
of the slot cut in the periphery of the cam 2%4.
The reason for this is that the recerding ma-
terial must travel a fair distance after
been cul before it may be stacked and, of course,
this timing may be made by the positioning of the
controllirig siots in the two' cams referred. to.
When the cam {25 rotates to such a position that
the.cam rider {08 gets to the edge of the slot con-
tained therein, upon a small turning of the cam,
the arm 181 will plunge into the slot due to the
action of spring 28. When this is done the arm

102 is drawn out of supporting relationship with

respect to: detent 486 and withdraws a consider-
able distance therefrom. When this withdrawal
takes place, the unit consisting of arms {87, {08,
£490, and {14 will, due to gravily, rotate about axis
108, thus giving the paper a short push down-

3;

it has
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wardly through the bars 142 and into the stacker -
tray. The position of this member when it drops

is shown in dotted form. The downward motion

is however limited since the backward motion of .

the -crank arm (81 is not comparatively great
and, therefore, the detent pin {88 will ccine
sharply inte contact with the arm 182. Since
this arm is held by a spring (84, it will act as a
resilient buffer, and slso as the rider #88 moves
upwardly out .of the slot in the cam {28, the
detent will be pushed upwardly again in a com-
paratively short. time, thus. rotating arm 87
about the axis {08 and withdrawing the bars {{{

_ from. contact with the paper.

Referring to Pig. 2, there is shown the detal‘s
QOne of the
arms 48, which was axially jjoined with the arm
4! .and whose motion was adapted to be con-
trolled thereby, is shown and the cross arm
joining the two members is also shown, it being
understood that this arrangement is the same
on ‘hoth sides. For plurposes of simplicity and
clarity, only one of the arms 88 has been shown,
and it has been custcmary and convenient to
form both the two arms 49 and the cross arm or
supporting arm arrgngement 58 of the same
piece of material. Tastened to the cross arm
58 iz-the knife hlade 51 which has a serrated edge,
and joined to one side of the cross arm 5§ is the
resilient. member 52, and fastened to the knife
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60:

blade and extending thereacross is the other re- *

been
cut away for purposes of showing the detail bet-
ter. In the path of the outer swing of the culter
knife is the apertured. supporting rlate 84 to

which'is joined the two resilient members 55 and

58. The action of the culter arm has been ex-
plained hereinbefore, and briefly it may be stated
again that as the arms 45 swing downwardly, the

‘paper which passes between the two sets of re-

siliers mambers §5, §8 and the other set of re-
silient members 5%, 98 is first firmly gripped and
held in stretched. posﬁuon by the resﬂlont mem-~
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4‘
bers themselves, and then the knife blade con-
tinues its downward stroke due to the resiliency
and consequent spreading of these members and
severs the paper cleanly.

Referring to Fig. 3, there is shown an alterna-
tive cutter arrangement. The cutter cam, in this
instance, 200 has in riding relationship with it a
cam rider 201 which is joined to an arcuate lever
arm member 202 which is pivoted at its opposite
extremity from the rider at the point 203. Joined
to the arm 202 between the rider and the pivot
point is a spring 204. Also joined to the arcuate
arm is a ratchet 205 which is pivoted at the bear-
ing 206 to the arcuate arm. Also joined to the
ratchet is a spring 207. Co-operatively positioned
with respect to the ratchet bar 205 is a toothed
pawl 208. The pawl is rigidly mounted with re-
spect to gear 209, and this gear joins the geared
rollers 210 and 2{{. The knife blade 212 is
joined to roller 210 and a slot 213 is cut in the
periphery of roller 2/1. The paper is fed between
these rollers in its passage forward.

The action of this device is as follows: When
the cam rider comes into a position opposite
the slot in cam 200, it will lunge downwardly due
to the action of spring 204, and the ratchet bar
205 will push the pawl a quarter of a revolution,
the gear relationships between gears 209, 210 and
211, the latter two of which are equal, is such that
for a quarter of a revolution of the pawl the gears
210 and 211 make one complete revolution. . Thus,
the knife blade is brought around into contact
with the paper and passes through the paper into
the slot 213 as it revolves, thus severing the paper
and assuming the position shown in the drawing.

It has been hereinbefore stated that one of the
objects of this invention was to provide a device
which, when the recording material had been
stacked to a predeterminable height, the machine
would automatically shut off so as to obviate con-
tinuous running of the machine when the mate-
rial is not removed. For this purpose, there is
provided on the same shaft as is the member {07,
an elliptically shaped cam 80 and, adjacent there-
to are two electrical contacts 8. Also on 'the
shaft on which is mounted the two cams 24 and

{25 is mounted a third cam 82 having a relatively.

small slot cut in its face, and appurtenant there-
to is a rider and arm 83, the latter being so
mounted that it will not drop into the cam slot
when the slot comes opposite it but will merely
engage with the face of the cam as the face ro-
tates opposite it. ‘

The action of this arrangement is as follows:
Normally, the slot in cam 82 will come opposite
the contacter 83, which incidentally forms an
electrical switch with the cam at a time when
the dropper, whose arm is indicated at 109, is
being actuated. The contacts closed by the ellip-
tical cam form a switch which is joined in paral-
el to the switch arrangement formed by the cam
82 and the rider and arm 83. Now, as a resulf,
during normal operation of the machine the
contacts 81 remain open, and at the time when
the slot in 82 comes opposite the rider, the elec-
tric motor energizing circuit would be broken but
for the fact that its parallel switch arrange-
ment which comprise the contacts 81 are forced
upwardly intc contact with each other by the
elongated edge of the elliptical cam  forcing
against the contacts. These contacts close when
the dropper is almost completing its upward
swing and, in actual practice, the slot in the cam
82 comes opposite the rider on arm 83 at a time
when the dropper is at the bottom of its stroke.

2,182,871

Now, where the material is normally removed
from the tray, the downward swing of the drop-
per is sufficiently great to close the contacts 8.
However, as the material piles up in the tray, the
downward swing of the dropper is limited and,
accordingly, one of the contacts 81 is not forced
upwardly by the elliptical cam quite enough to
join with the other contact, and as the slot in
cam 82 comes opposite the contact on arm 83, this
switch is alsc broken and the motor circuit is de-
energized, whereas normally with the arm taking
its full drop, one of these two switches is closed
at all times and it is only when both remain open
that the motor stops. This will, of course, de-
pend on the downward swing of the dropper and
is entirely predeterminable and, therefore, can
be set for any desired amount of paper stacked in
the stacking tray.

What we claim is:

1. A material cutting apparatus comprising a
first lever arm, means for applying a stress to said
lever arm to turn said arm about its fulcrum,
means for normally opposing said stress, said
means acting in timed relationship to the passage
of said material to release the opposing stress in-
termittently, a second lever arm in the path of
but mechanically disconnected from said first
lever arm, a detent mounted on said second lever
arm, a resiliently heid member mounted on said
first lever arm for engaging said detent and ex-
erting an actuating force thereon during one di-
rection of motion of said first lever arm, a knife
blade mounted so as to respond to movement of
said second lever arm, and means for actuating
said knife blade when the opposing stress is re-
moved from the first lever arm.

2. A material cutting apparatus comprising a
first lever arm, means for applying a stress to said
lever arm to turn said arm about its fulcrum,
means for normally opposing said stress, said
means acting in timed relationship to the passage
of said material to release the opposing stress
intermittently, a second lever arm in the path of
but mechanically disconnected from said first
lever arm, a detent mounted on said second lever
arm, a pivotally mounted arm mounted on said
first lever arm resiliently held in its normal posi-
tion and adapted to exert an actuating force on
sald detent in one direction of motion of said
first lever arm, a knife blade mounted so as to
respond to movement of said second lever arm,
and means for actuating said knife blade when
the opposing stress is removed from the first lever
arm.

3. A material cutting apparatus comprising a
cam having a cam slot therein, a pivotally
mounted first lever arm, a cam rider mounted on
said first lever arm and adapted to follow the pe-
ripheral contour of said cam, resilient means for
holding the cam rider in intimate relationship
with said cam periphery with considerable force,
said latter means tending to turn said first lever
arm about its fulecrum, a second lever arm pivot-
ally mounted and mechanically disconnected
from said lever arm, a knife blade mounted so as
to follow the motion of said second lever arm, a
detent mounted on said second lever, a member
pivotally mounted on said first lever arm and
adapted to be brought into engagement with said
detent for exerting an actuating force on said de-
tent in one direction of motion of said first lever
arm, and a spring for holding said member in a
position so as to engage with said detent in ac-
cordance with movement of said first lever arm.

4. A material cutting apparatus comprising a
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first lever arm, means for applying a stress to
said lever arm to turn said arm about its fulcrum,
means for normally opposing said stress, said
means acting in timed. relationship to the pas-

sage of said material to release the opposing -

stress intermittently, a second lever arm, a de-
tent mounted on said second lever arm, a re-
siliently held member mounted on said first lever
arm for engaging said detent and exerting an ac-

tuating force. thereon during one direction of -

motion of said first lever arm, a knife blade
mounted so as to respond to movement of said
second lever arm, an apertured supporting base

plate for said material, resilient means mounted

on said base plate, resilient means mounted ad-
jacent said knife blade, said plurality of resilient
means being adapted to firmly engage the ma-
terial therebetween immediately prior to severing
of the material by the knife blade, and means
for actuating said knife blade when the opposing
stress is removed from the first lever arm.

5. A material cutting apparatus comprising a
first lever arm, means for applying a stress to

~ the first lever arm.

said lever arm to turn said arm about, its ful-
crum, means for normally opposing said stress,

&

said means acting in timed relationship to the

passage of said material to release the. opposing
stress intermittently, a second lever arm, a de-
tent mounted on said second lever arm, a pivot-
ally mounted arm mounted on said first lever

arm resiliently held in its normal position for ex-

erting an actuating force on.said detent in one
direction of motion of said first lever arm, a knife

10

blade -mounted 5o as to respond to movement of -

said second lever arm, an apertured supporting
base plate for said material, resilient .means

mounted on said base plate, resilient means -

“mounted adjacent said knife blade, said. plu-

15

rality of resilient means being adapted to firm- -

ly engage the material therebetween immedi-
ately prior to severing of the material by the
knife blade, and means for actuating said knife
blade when the opposing stress is removed from
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