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8 Claims.

1

This invention relates generally to the art of
paper boxes and other die-cut articles, but more
particularly to a novel apparatus and method for
expediting the removal of the waste usually
present after passing the sheet of stock through
the cutting and creasing machine.

It has for cne of its objects to provide an effi-
cient apparatus and method for removing such
waste which is so designed as to automatically
strip from the die-cut portions of the sheet any
waste both about or between such portions,
whereby the boxes or other articles are dis-
charged from the machine stripped of the cus-
tomary waste and stacked ready for shipment.

Another object of the invention-is the provi-

- from the carriage and delivering it to the pile
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15

sion of reliable and efficient means for gripping -~

the respective portions of the sheet and. for strip-

_ ping one portion from the other and in conjunc-

tion therewith to provide novel means for dis-
posing of the waste portions and delivering the
article-bodies in a stacked fashlon as they are
discharged from the machine.

Other features of the invention res1de in the
construction and arrangement of parts herein-
after described and particularly pointed out in
the appended claims.

- In the accompanying drawings:

Figure 1 is a side elevation of the apparatus.

embodying our invention. Figure 2 is a frag-
mentary cross-section taken substantially in the
plane of line 2—2, Figure 1. Figure 3 is g frag-
mentary end view thereof, viewed from the right
end of Figure 1. Figure 4 is a fragmentary top
plan view of the reciprocating carriage and con-
veyor belt assembly of the apparatus. Figure 5
is an enlarged fragmentary longitudinal section
taken substantially in the plane of line 5-—85,
Figure 4, showing a sheet of paper in position
to strip the waste portion from the die-cut or
article portion thereof. Figure 6 is a similar
view' taken substantially in the plane of line
6—6, Figure 4, showing the vacuum chamber
and associated parts at the delivery end of the
machine. Figure 7 is a fragmentary perspec-
tive view showing the manner of gripping the
body and waste portions of the die-cut and
creased sheet preparatory to effecting the strip-
ping of such portions from each other. Figure
8 is an enlarged vertical section of one of the
waste-engaging plungers. . Figure 9 is a simi-
lar view of one of the vacuum cups employed for
engaging or gripping the body portion of the die-
cut article. Figure 10 is a like section of one
of the vacuum cups employed for handling the
removal of the body portion of the die article
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or stack at the discharge end of the machine.
Figures 11-15 inclusive are diagrammatic, side -
elevations, partly in section, showing the steps
and cycle of operations in stripping the waste
from the  die-cut articles and depositing -the
waste-removed articles in a pile or stack at the
discharge end of the machine. Figure 16 is a
fragmentary side elevation, partly in section,
showing a modified form of the invention.
Similar characters of reference indicate the
corresponding parts throughout the several views.
Referring first to Figure 7 showing the method
and a part of the apparatus-employed for expe-
diting the removal or stripping of the waste about
the box-containing portions of a sheet, the nu-
meral 20 indicates a sheet which has been pre-
viously printed, creased and cut to form a mul-
tiple of boxes or other articles therefrom, 2§ indi-
cates the box-containing portions or bodies there-

“ of, and 22 indicates the waste portion which, it

will be noted, extends about the margin of the
sheet as well as- between the respective box-
portions.

In the preferred embodlment of the 1nvent10n
shown in the drawings, 23 indicates a suitable
frame which supports the working parts thereof
and includes a pair of longitudinal tracks 24 on
which a reciproéating, sheet-conveying carriage
25 is guided for presenting the die-cut sheet 20
to the waste-removing or stripping station A of
the machine, and the box portions, from which
the waste has been removed, to the box-dis-
charge, or delivery station B, as shown in Fig-
ures 1 and 11-15 inclusive. This carriage may
be actuated in any suitable manner and has
rollers 252 thereon engaging the tracks, and a
plate 26 underlying spaced belts 2T for support-
ing and conveying the sheet. It will be noted
that the leading or front ends of this plate and
belts terminate some distance rearwardly from
the front end of the carriage. As the sheet is
delivered to the waste-removing station by the
conveyor belts and carriage, its leading edge en-
counters a series of stop fingers 28 disposed in
a transverse row in the spaces between the belts
and mounted on g rock shaft 29 supported at its
ends on the carriage. A follower arm 30 fixed on_
this shaft and engaging a cam track 31 applied
to the frame serves to govern the movement of
the 'stop fingers at proper times to and from their
sheet-arresting -position. Two sets” of gripper
fingers 32, 33 are disposed in transverse rows on
the carriage for gripping the leading and trailing
edges of the sheet 20 while being operated upon




3
at the waste-removing station. These fingers
are mounted on companion rock shafts 34 and
36, respectively, supported at their ends on the
carriage and each of the fingers has a follower
arm 36 thereon engageable with the cam track
31 for governing the movements of the fingers at
predetermined fimes to and from gripping en-
gagement with the sheet. A spring 37 connected
to each finger normally urges it to its sheet-
gripping position. While the sheet is thus held
at its ends, which ends constitute a part of the
waste portion 22 to be removed or stripped from
the box-forming body of the sheet, means are
provided at this station of the machine and in
correlation to the sheet for effecting a separa-
tion of the box-bodies from the waste portion
thereof.

This means for removing or stripping the re-
spective portions of the sheet from each other is
preferably constructed as follows:

‘Mounted in the upper “portion of the frame 23
at the station A and disposed above the path of
travel of the reciprocating carriage 25 is a sheet
gripping and, stupplng mechamsm movable ver-
tmally or toward and from the sheet and hav-
ing hold-down and lifting  elements located in
predetermined relation thereon for engagement
with the body and waste portions of the sheet,
1espect1vely, and in a manner as to cause the
waste portion 22 to be held down on the plate and
" belts 26, 27 and the die-cut bodies 21 to be drawn
upwaldly or lifted therefrom when such- mech-
anism is elevated, Wnereby such bodies are severed
or torn loose from the waste portion of the sheet
with the waste portion brushed or swept from
the belts on a subsequent stroke of the carriage
to a dzschmge point. and the hox-bodies being
conveyed to the station B-and subsequently dis-
charged and stacked in a neat pile for ready
handling., This mechanism consists of a body or
carrier 38 suspended from pneumatic or like ac-
tuated units 38 mounted on the fop of the frame
and guided at its ends in suifable upright guide-
ways 40 applied to the upright portions of such
frame, as shown in Figure 2. Any suitable means
may be employed for actuating the pneumatic
units to in turn cause the carrier to be lowered or
elevated to the positions depicted in Figures 11-15
inclusive. Applied to and depending from the
carrier 38 are two sets of sheet gripper elements
41 and 42 adjustably mounted thereon to accom-
modate various shapes and sizes of boxes and
other die-cut articles, the grippers 4t being in the
form of plungers or hold down pins or posts which
are so positioned and spaced as to be engageable
with the waste portion 22 of the die-cut sheet
being run through the machine, and which serve
to effectually and uniformly retain the waste por-
tion in flatwise adhering relation to the conveyor
belts 27 on which the sheet is supported. These
plungers are supported for vertical displacement
in companion individual guides or tubes 48 which
are adjustably mounted on the carrier in any
suitable fashion, lock nuts 44 being used for re-
taining them in a set position of adjustment.
Each plunger is normally urged to its lowered or
clamping position by a spring 45 housed within
the companion guide tube and bearing at one end
against the plunger-head 46 and at its other end
against the top of such tube, as shown in Figure
8. In the elevated position of the carrier shown
in Figure 11, the lower ends of these plungers
clear the sheet, but as the carrier is lowered they
contact the surface of the sheet as shown in Fig-
ure 12, with the springs 45 gradually exerting
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more and more pressure on the plungers to re-
tain the waste portions against the conveyor
belts and maintain such gripping action for a por-
tion of the up-stroke of the carriage during which
time the box-bodies are gripped by the companion
grippers 42 and separated from the waste por-
tion of the sheet.

The lifter grippers 42 are preferably in the
form of vacuum cups so positioned and spaced as
1o be engageable with the box or body portions 21
oi the die-cut sheet being run through the ma-
chine and which serve to effectually grip and re-
tain such portions of the sheet thereto during the
elevating or stripping stroke of the carrier 38 as
shown in Figure 13 and until such time as they
are to be transferred to the belt-carriage 25 for
subsequent delivery to station B of the machine.
Each of these cups is applied to the lower end of
a vertically-displaceable tubular stem 47 guided
in a tubular fitting 48 adjustably mounted on the
carrier, a lock nut 49 serving to retain it in a set
position of adjustment. A spring 88 is provided
for normally urging the cup to its lowered posi-
tion. Each cup 42 communicates with a source
of vacuum, such as a vacuum tank 5{ mounted
on the top of the machine frame, through the
mediua of a flexible tube 52 and one or another
of a plurality of interposed manifold pipes 53, as
shown in Figure 2. If will be noted that the
gripper plungers 41 are normally extended below
the gripper cups 42 so that the former contact
and grip the waste portion of the sheet before
the latter on the down or gripping stroke of the
carrier. -Any. suitable means may be employed
for: establishing and cutting off the vacuum to
the vacuum cups. )

Disposed at the waste-removing station A and
below the carriage 25 is a conveyor belt 54 onto
which the removed waste is- adapted to. be di~
rected for discharge. The manner of directing
the waste from the conveyor belts 27 is shown in
Figure 14, this cycle of. operation taking place
during the travel of the carriage 25 from the
position shown in Figures 5 and 13 to that shown
in Figure 14, but with the carrier 38 in its elevated
position before being actuated to its lowered posi-
tion shown in such last-named figures, 50 as to
leave the waste portion of the sheet free to be dis-
charged or swept from the conveyor belts. At this
time the leading and trailing sripper fingers 32,
33 as well as the stop fingers 28 are also in their
released positions. A deflector 55 in the form of
a brush or the like is mounted on the frame im-
mediately above the belfs 27 and adjacent the en-
trance to the station A, and is adapted during the
rearward stroke of the carriage, to engage the
rear edge of the sheet 26 and cause the waste
portion 22 thereof to be relatively shifted in the
opposite or forward direction, its front or lead-
ing edge dropping off the ends of the conveyor
belts 27 and thence directed by gravity onto the
conveyocr 54 as seen in Figure 14, from which the
waste portions are discharged.

After the waste has heen stripped from the
box-bodies 21 of the sheet, such bodies are re-
tained to the vacuum cups 42 during the sweep-
ing of the waste onto the discharge conveyor
54, after which the carrier 28 is again lowered
to: present the box-bodies to the plane of the
carriage 25 and at which time the vacuum is
broken and the box-bodies released from the
respective cups, ready to be conveyed to the de-
livery station B." The means for thus handling
the bex-bodies and suitably stacking them is

76 preferably constructed as follows:
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At its front end and forwardly of the conveyor
belts 27 for operative registration at one time
with station A and at another time with the
station B, the carriage is provided with a box-
receiving platform 56 which is substantially rec-
tangular in form and hollow to provide a vacuum
chamber 57 having apertures 58 in its top or
box-body supporting wall, the box-bodies being
each adapted to cover or span one or another of
these apertures and thercby be exposed to the
vacuum in such chamber to retain the box-
bodies in clinging relation to this platform. A
flexible pipe 59 connects the vacuum chamber
with the tank 8! and any suitable means may be
employed for establishing and cutting off the
vacuum to'this chamber, suffice it to say that the
vacuum is on during that cycle of operations in
conveying the box-bodies from the stripping
station A to the delivery station B (see Pigures
11 and 15) and is off during the remaining cycles
of operation (see Figures 12, 13 and 14).

Mounted in the upper portion of the frame 23
at the station B and disposed above the path of
travel of the reciprocating carriage 25 is a box-
body gripping mechanism movable vertically to-
ward and from the plane of the carriage and hav-
ing pick-up elements located in predetermined re-
lation thereon for engaging the box-bodies on the
platform 56 to first lift or remove such bodies

from the platform and then release them for

stacking in a neat pile or piles. This mechanism
is similar to that located at the stripping station
A and consists of a head or carrier 83 suspended
from pneumatic or like actuated units 61 and
guided at its ends in suitable guideways 62 ap-
plied to the upright portions of the frame, as
shown in Figure 3. Any suitable means may be
employed for actuating the pneumatic units to
in turn raise the carrier to the position shown in
Figure 11 or to either of the lower positions
shown in Figures 12 and 14, respectively. Applied
to and depending from this carrier are a plu-
rality of pick-up elements 63 which are preferably
in the form of vacuum cups and positioned and
spaced thereon to correspond with the vacuum
cups 42 on the companion carrier 33 so as to
register with and engage the box-bodies 21. Each
of these cups is applied to the lower end of a
vertically-displaceable tubular stem 64 guided in
a tubular fitting 85 adjustably mounted on the
carrier 60 and retained in a set position by a
lock nut 66. A spring 67 is provided for normally
urging the cup to its lowered position. Fach cup
63 communicates with the vacuum tank 51
through companion flexible tubes 88 and any suit-
able means may be employed for establishing and
cutting off the vacuum to these cups.

By this construction, as the waste portion 22
of the sheet is being discharged onto the conveyor
54, the chambered platform 86 is presented to the
station A and momentarily arrested while the
then elevated carrier 38 with its cup-charged
box-bodies 21 is lowered from the position shown
at the left in Figure 13 to that shown at the left
in Figure 14 to place such bodies on the plat-
form. Immediately thereafter the carrier 38 is
elevated to the position shown at the left in
Figure 15, the vacuum is established in the plat-
form to positively retain the box-bodies in place
thereon, and the carriage 25 is shifted in the
opposite direction to present the box-bodies to
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the delivery station and simultaneously therewith -

present another die-cut sheet to the stripping
station, as seen at the left in Figure 11. ' At this
stage both carriers 38 and 60 are lowered to their

6

gripping positions shown in Figure 12, the vacuuii
is broken in the platform 56 and the carriers
then elevated to the positions shown in Figure
13, wherein at the station A the box-bodies have
been separated from the waste portion of the
sheet and at the station B the previously sep-
arated box-bodies have been lifted by the vacuum
cups 63 clear of the platform. After the next
or waste-discharging stroke of the carriage,
wherein the platform 56 is removed from beneath
the carrier 60, the latter is lowered to the posi-
tion shown at the righft in Figure 14 and the
vacuum is broken in the ecompanion cups with
the result that the box-bodies are released there-
from and drop by gravity onto a stacking plat-
form 69 of any suitable construction but which is
gradually lowered as the box-bodies are piled
thereon so that such bodies fall but a short dis- .
tance. The carrier 60 is then elevated to its
initial position shown at the right in Figure 15
to make clearance for the forward stroke of the
carriage 28 to bring the next lot of box-bodies,
from which the waste has been removed, to the:
delivery station. )

In Figure 16 we show a modified form of our
apparatus designed for handling the die-cut
sheets in-a more efficient manner for disposing:
of the stripped waste portions of the sheets as well
as for piling or stacking the box or body portions:
of such sheets. The frame, the sheet gripping
and stripping mechanism at station A, and the:
box-body gripping mechanism at station B are
substantially the same as heretofore described:
and bear the corresponding reference characters..
In this form of our apparatus, the die-cut sheets:
are delivered to the station A from a continuously:
moving belt 70 onto spaced, intermittent belt T{
and are arrested at this station by stop fingers:
12 and held in place by gripper fingers 73.  Be-
neath the intermittent belt is a stationary plate:
14, Motion is transmitted to the intermittent:
belt 71 in any appropriate manner, as by a rateh--
eting chain and sprocket drive 15 connected to
the belt-shaft 76. The chain and sprocket drive:
is driven from a reciprocating carriage 77 guided:
on the tracks 24 and having g gear rack 18 there-.
on in operative geared relation to the sprocket:
drive, the carriage being reciprocated from a.
crank 19 and connecting arms 898. Applied to
the top side of this carriage is the chambered:
platform 56. During the travel of the carriage:
from station A to station B, a die-cut sheet is
deposited on the reciprocating belt 71 and arrested
in position beneath the carrier 38, at which time
the latter is lowered to bring its grippers 4{ and
42 into contact with the waste and body portions:
of the sheet, whereupon the carrier is elevated to:
cause the body portion of the sheet to be stripped:
upwardly from the waste portion thereof.- Upon
the completion of this stripping operation, the
carriage 17 is returned to station A, at which time
the carrier 38 is lowered with its retained body
portions of the sheets to transfer such sheets onto
the chambered platform 56 in the manner pre-
viously described. The carrier is then elevated
and the carriage moved again to station B to
transfer the body portions of the sheets beneath
the carrier 60. During this transfer operation,
the waste portions of the sheet are swept from the
belt 71 in any suitable manner as by the brush 81,
and another die-cut sheet is deposited onto this
belt for stripping the waste therefrom. When
the body portions of the sheet reach station B, the
carrier 60 is lowered and then raised to pick up

75 those portions from the platform 56 in the manner

i
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7
Heretofore, described, and during the next cycle
of travel of thie carriage 77 'said carrier 60 is
lowered and the body portions of the sheet re-
Jeased therefrom for piling or stacking.

‘We claim ‘ds our invention:

1. In a machine for stripping the waste from a
die-cut sheet, comprising a frame, conveyor
means movable relatively to said frame for pre-
senting ‘the sheet to and supporting it at a pre-
determined station for stripping the body portions
of the sheét from the waste portion thereof and
for presenting such body.portions to a predeter-
mined station for diseharging the body portions
theréfrom, sheet-gripping and stripping mecha-
nism disposed above the path of travel of the
conveyor for movement vertically toward and
frem the same and having hold-down elements
thereon engageable with the waste portions of the
sheet and lifting elements for releasable gripping
erigagement with the -body.portions of .the sheet
for causing the stripping of the body portions
from the waste portion during a. given movement
of such stripping mechanism and.for returning
the stripped body portions.to the conveyor means

during another movement -of sald  stripping 2!

mechanism, and meang at the discharge station
for.removing the -stripped body portions of the
sheet from said conveyor means and depositing
them. in stack-like fashion at such station.

-2.'In.a machine for stripping the waste from -

a die-cut sheet, comprising a. frame, conveyor
means. -movable relatively to said frame for pre-
senting. the sheet to and supporting it at a pre-
determined station for-stripping the body portions
of.the sheet from the waste portion thereof and
for -presenting such hody portions to a predeter-
mined-station for. discharging the body portions
therefrom, sheet-gripping and stripping mecha-
nism disposed- above the path of fravel of the
conveyor for movement vertically toward and
from.the.same.and having hold-down elements
thereon engageable with the waste portions of
the sheet and lifting elements for releasable grip-
ping engagement -with the body portions of the
sheet for causing the stripping of the bedy por-
tions from the waste portion during a given move-
mentof such stripping mechanism and for return-
ing -the stripped .hody  portions to the conveyor
means.during another movement of.said stripping
mechanisim, and elevating means at the discharge
station having 'piek-up elements thereon releas-
ably engageable with the stripped body portions
of the sheet for removing the same from said
conveyor-and subsequently releasing and deposit-
ing them in a stack-like fashion at such station.

3. In a machine for stripping the waste from
a die-cut sheet, comprising a frame, a pair of
elevating means mounted on said .frame,; one of
said means including hold-down elements for en-
gagement with the waste portion of the sheet and
lifting elements for releasable gripping engage-
ment with the body portions of the sheet for
causing-the stripping of the body portions of the
sheet from the waste portion thereof upon the up-
stroke of such means and the companion means
including lifting elements releasably engageable
with the stripped body portions of the sheet, and a
horizontally reciprocating carriage guided on the
frame for movement below said elevating means
and including a sheet-angaging support for. pre-~
senting the die-cut sheet to the first-named ele~
vating means and a support for receiving the
stripped body portions released from the latter
and presenting them .to the second-named eie-
vating means. '
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8

4. In a machine for stripping the waste from
a die-cut sheet, comprising a frame defining a
stripping station and a discharge station for the
stripped body portions of the sheet, a reciprocat-
ing carriage guided on said frame between the
stations and including a sheet-engaging support
for presenting the die-cut sheet to the stripping
station and a second support for receiving the
stripped body portions of the sheet from the strip-
ping station and presenting them to the dis~
charge station, a stripper mechanism at the strip-
ping station including lifting elements for re-
leasable gripping engagement with the body por-
tions of the sheet for stripping them from the
waste portion thereof on the upstroke of said
mechanism and for transferring such .stripped
body portions onto the second carriage-support on
the downstroke of said mechanism, and a receiv-
ing and.delivery mechanism at the discharge. sta-
tion including lifting elements for releasable grip-
ping engagement with and for removing said body
portions from said second carriage-support and
depositing -them in stack-like fashion at such
station.

5. In a machine for stripping-the waste from
a die-cut sheet, comprising a frame defining a
stripping station and a discharge station for the
stripped body portions of the sheet, a reciprocat-
ing carriage guided on said frame between the sta-
tions and including a sheet-engaging.support for
presenting the die-cut sheet to the stripping sta-
tion and a second support for receiving -the
stripped body portions of the sheet from the strip-~
ping station and presenting them to the discharge

5. station, stripping means disposed at the stripping

station for movement toward and from the. sheet
and including hold-down elements engageable
with the waste portion of the sheet .during the
movements of -such- stripping means and lifting
elements for releasable gripping-engagement with
the body portions of the sheet for causing the
separation of such portions from- the waste por-
tion upon-a relative movement of: the stripping
means, said lifting elements being adapted .to
transfer the separated body -portions -onto the
second carriage-support, -and- piek-up ‘means-at
the discharge station including an-elevating head
having elements thereon .for releasable - grip-
ping engagement with and for removing said body
portions from said - second- carriage-support -.on
the upstroke of said head and-depositing: them
in stack-like fashion -at -sueh- station -on the
downstroke of -said -head. )

‘6. In-a machine for-stripping the waste from
the die-cut sheet, comprising a -frame- defining
a stripping station:and a discharge station-for
the stripped body portions of ‘the sheet, a recipro-
cating carriage guided on-said frame between:the
stations and-including & -sheet-engaging. support
for presenting -the:die-cut sheet to the stripping
station: and: a-second support for ‘receiving the
stripped:body portions-of the sheet-from the strip-
ping station and .presenting :them -to -the-dis~
charge station,-stripping:means disposed at.the
stripping station for movement:toward and from
the sheet and including hold-down -elements en-
gageable with the waste portion- of the sheet dur-
ing the movements of such stripping means and
lifting- elements-for -releasable gripping engage-
mentwith the body portions of the sheet for caus-
ing the-separation.of sueh portions from the waste
portion upon a relative movement of the stripping
means. and to elevaie- such:portions above:the
plane of the carriage, means-in operative relation

78 to the sheet-engaging support and engageable
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with the waste portion of the sheet for directing it
from such support during the travel of the car-
riage in a given direction to a point of discharge.
said lifting elements being adapted to thereafter
transfer the separated body portions onto the sec-
ond carriage-support, and vertically-displace-
able pick-up means at the discharge station in-
cluding elements adapted for releasable gripping
engagement with and for removing said body por-
tions from said second carriage-support and de-
positing them in a stack-like fashion at such
station.

7. In a machine for stripping the waste from
a die-cut sheet, comprising a frame, a reciprocat-
ing carriage including a support for presenting a
sheet to a given operating station for stripping
the body portions from the waste portion of the
sheet and a second support for receiving the body
portions at such stripping station and transfer-
ring them to a second operating station for dis-
charging such portions from the machine, and
means in operative relation to said first-named
support and operatively engageable with the
waste portion of the sheet at a predetermined
time in the movement of the carriage to discharge
such waste portion from the machine.

8. In a machine for stripping the waste from a

10
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die-cut sheet, comprising a frame, a reciprocat- -

ing carriage including a support for presenting a
sheet to a given operating station for stripping
the body portions from the waste portion of the
sheet and a second support for receiving the body
portions at such stripping station and transfer-

30
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charging such portions from the machine, com-
bined pressure and vacuum-operated means at
the first-operating station and releasably engage-
able with the body and waste portions of the
sheet to strip them one from the other with the
waste portion retained on the first-named sup-
port and the body portions retained by said
vacuum-operated means, means in correlation to
said first-named support and operatively engage-
able with the waste portion of the sheet at a pre-
determined time in the movement of the carriage
to discharge such waste. portion from the ma-
chine, and vacuum-operated, pick-up means at
the second-operating station for removing said
body portions from said second-carriage-support
and for depositing them at such station.

ERIC L. HEDSTROM.

MARTIN C. OTTO.

CECIL E. GOODERHAM.
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