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Ta oll whom it may concern:

Be it known that I, Pranx M. PETERS, a citizen of
the Unile] Sisles, residing at Chicago, in the county
of Cuok and State of Ilinois, have invented certain
new anit useful [ mprovements in Machines for Form-
ing Carton-1anks, of which the following is 4 specifiea-
tion. . »

My invention relaies to machines for forming carton
blanks, frem which paper, pasteboard and similar car-
tons or Boxes are subsequently set up; and the inven-

tion has for its object to provide a new and improved |

inaching Iy means of which such cartons may, in large
quantities, De rapidly cut and creased or scored into
complete form ready for setting up from a single rol or
sheet of blank material,

To this end my invention resides in o machine pos-
sessing as'its vhicl constructural characteristic an end-
less traveling die-member made upof a plurality of
endwise hinged dic plates, cach adapted tp the forma-
tion of a single carton blank or a scries of said blanks,
in association with awrotary die-roll disposed across the
path of said iraveling die-plates, said roll and plates
being provided en their cofperating surfaces with
means for cut ting amed scoring the sheet into the desired
form of the hlanks as said sheet travels hetween ihem.

Among uther faportant features, the machine is
characterized by the provision of a novel driving con-
wection between the two dic-members; novel means

for vididing the machine during its operation of the cut-’

oul portions or seraps neans for eficeting ceriain ad-
justments essentiad to the true and rorrect operation
of n niachine of this character, and other novel amd
desirable Teatures whieh will be hereinafter more par-
tieularly pointed out in the detailed deseription of the
parts of the machine and its nanner of operation.

A machine ombodying the invention in a preferred
forn is illustrated in the accompanying drawings,
wherein -

Pigure 1 is 2 sigde elevational view of the complete

machine, with vertain parts amitted for the sake of
clegrness; Mg 2 s a vertical seetional elevation sub-
n’l;m\i;:ilynuﬂu-linv&fﬁf Fig.3; Fig. 3isa transverse
vertiegl sevtion sulstantially on the line 3—3 of Fig.
2: Jig. 4 is an enlarged eross-sectionnl view throngh
The roller and traveling die substantiadly on the line
1o 4 of Fige. 3 and 92 Fig. 5 is o similar Tmgmentary
view substantally on the ling 5- 5 of Figs. 3 and §;
Fig. 6 is n detail side vlovational view of a portion of
an endless die, flustrating more patticularly the man-
T and preans of yniting wad adjusting the component
parts thereof; 1ig. 7 is un enlarged bottom plan degail
view of the sume parts ina plane at right angles to thy
plane of Fie. 6; Pig. 8 is ate enbarged edge elevational
view of one of the die-plates; and Fig. 4 ix o iop plan

of a pair of adjacent die-plates containing et and
scored hlanks lying thereon. -
Referring to the drawings, 10 and 11 designate a pair
of upright paraliel side frame members in and betwedn
which is journaled a driving shaft 12 carrying on one
overhanging end a driving pulley 13.  In the opposite
ende of the side frames are-journaled shafts 14 and 15,

“on which are keyed or shrunk large sprocket wheels

16 and 17, respectively, there being a pair of such
sprocket wheels on each shaft located just inside the
side frame members 10 and 11.  On one overhanging
end of the shafts 14 and 15 are mounted large gears 18
and 19, respectively, both meshing with an'interposed
pinion 20 fast on the same end of the driving shaft 12.
The two pairs of large eprockets 16 and 17 serve to sup-
port and drive an endiess chain or die-plate carrier
made up of a serics of endwise connected hinged sup-
porting plates, as best shown in Figs. 2. 6, 7 and 8.
These carrier su‘pportirig plates, marked 21, have each
a wide dovetailed groove 21* extending entirely across
the same, in which fits a correspondingly shaped slide
99% on the innerside of a die-plate 22. The die-plate 22
preferably has an outer surface plate 23 which may be
of wood, metal or any material best suited for cobpera-
tion with the rotary die-member hereinafter described,
and the plates 21 and 22 may be removably united by
screw Dolts 24, while the surface plates 23 may be re-
movably secured to the die-plates 22 as by screws 25,
all as clearly shown in Fig. 6.

On the under side of each end of the carrier-plate 21 i»
secured a hinge member 26, theadjacent hinge members
of adjacent plates heing flexibly united by hinge pintlo-
27. In order to take up wear at the pivotal connectivns
of the plates, one member of cach hinge may be geeurcd
{o its plate 21 by bolts 277 passed through slots 28 of the
hinge, as shown in Fig. 7, thereby permitting the ad
justment of the hinge member toward and from the pis:
tle; and to effect such adjustment the hinge membir
may have a depending lug 29 provided with an inter.
nally threaded aperture ongaged by a screw boll 30 an-
chored in & depending Tug 31 on the under side of (b

plate 2t Onthe under sidegof the carrier plates 21 are

" aduo cast grooned gnide shoes 32 which engage rail guides
= =0 L =1 b

33# (Fig. 27 on the upper surface of 2 stationary table o-
platform 33 menated between the side frame members
of the machine Fetwaen the upper portions of the dris -
ing and supporting sprockets 16 and 17, By this means
the several hinged seetions of the endless traveling dice-
member, as they mount and override'the table 33, ar-
supported and gaided thereon during theie trave
thereover, :

Suitably mounted in split-hox journals carried Ty
anxiliary side frume supportz 100 and 1% surmounting
e side frames 0 and T respeetively, dsa die-roll 35,
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This roll 1= desigined to be rotated from the endless die-
plate #arrior underiving the same, the means herein
shoewn therelor comprising racks 36 dispesed across one
end ol e orier faee of the several die-plates engaging
ageardT o thesame end of the die-roll tsee Pligs, Tand 3),

The outer arface of each of the (ables 23 is provided
with a series of cutting and scoring knives raised there-
on; while the peripheral surfaee of the roll 35 is pro-
vided with o series of longitudinal and  transverse
grooves that codperate with some of said knives and
with certain portions of otlier knives of the die-plates.
To iltustrate the relations of the knives and grooves,
refercnce may be made 1o Figso 4, 3 and 9, wherein i
will be seen that the left hand or forward marg$n of cack
die-plate as viewed in Fig, o bas a pluradity of semi-
circular raised knives 35 (one for each carton blank)
that, through engagement with the =olid portism of thé
periphery of the rofl. ent out the semi-cireular notches
indicated at 387 in Ilig. 4.

Inwardly of the knives 38 is a straight knife 39 ox-
tending entirely acreoss the plate, which kuife codper-
ates throughout certain portions thercof with grooves
39 of the roll to form seores or indentations indicated hy
the lines 3% in Fig. 9. The grouves 390 of the roll do not
extend continupusly across the latter, as shown in Fig.
3, being interrupted, and where the knife 39 engages
the solid portions of the roll between said grooves it
obviously cuts the blank cutirely through, as indicated
by thelines 39 in Tig. 9. A similar knife 40 codp-
erates with similar grooves 40" in the rll to form the
indentations 40” and cuts. 40”7, Another knife.41 co-
operates with a groove 41¢ exiending the full lenguh of
the roll, as shown in 1%ig. 3, to form the scores 417, Still
another sectional knife 42 codperates with an iuterrupted
groove 42% to form the scores 427 in the blaunks; and,
finally, a straight knife 43 codperates with the solid
swrface of the roll to form the end cat of the complete
blank indicated by the line43”.  Theroll-engaging faces
of the tables dlso carries certain other kuives forming
the longitudinal and oblique cuts and indentations of
the blank. The knives of the die-plates which form
said longitudinal cuts and indentations are indicated at
44, in Fig. 5, certain of these last named knives codper-
ating with the solid periphery of the rell to formn the
side cuts 447, and others cobperating partially with
solid portions and partially with grooved portions of the
periphery of the roll, to form the intermediate cuts 447
and scores 4477, As indicated in-Fig. 5 the plates are
still further provided with oblique and irregular shaped
knives, shown ia cross-scection at 45, 46 ™d 47, respec-
tively, in Fig. 5 and arranged at varying angles to cach
other, which kmves codperate with solid portions of
the roll to eut out the irregular shaped parts indieated
Ly the spaces 457, 467 and 47/, respectively, in Fig. 9,
whereby the end Haps of the carton Llank are given a
formation adapting them to be folded and interlocked
in setting up the carton.  Asshown in Fig. 5, those por-
tions of the spaceof the plates bounded by the knives
which create the irregular excisions of the blank, indi-
cated by the spaces 457, 46 and 477 arc cut out through
to the spaces formed by the bhollow slides of the die-
plates; and said spaces arc successively brought into
commubication at one end with 2 pipe 48 through which
compressed air is forced, so that the scrap of the blank
ihat lnjg(*s between the knives iy blown out and dis-

b
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charged as the plates are undergoing their return move-
ment o the under side of the sprockets, for which pur-
puse the cnd of the hollow plates opposite 1o the end
which s in communication with the air pipe is closed
against the escape of air therefrom as by sliding over a
stationary closure indicated by 49 in Fig. 3.

The peripheral surface of the roll, as herciu shiown, is
adapted to the formation of three endwise adjacent
blanks on ecach quarter surface, making twelve blanks
in all that may he cut by each complete rotation of the
roll.. 1t is also to be understoud that those portions,of
the knives which merely cobperate with the grooves
ol the roll to score or indent the sheet are fornted with a
dull or blunt cdge, svag toavoid the cutting of thesheet,
while other portions of said knives which elfect the cut-
ting and the slitting of the sheet are, of course, pro-
vided with sharp cutting edges.

For convenience in handling and stacking the cut
and scored cartons as they are delivered by the ma-
ching, it is desirable that, when delivered, they be not
entirely separated, but be attached at one or two
points so as 1o be casily separable later, when the in-
dividual cartons are to be set up.  This result may be
attained in the present machine by simply nicking,
at intervals, all but one of the knives 43 which form the
divisions between successive endwise adjacent series
of carton blanks, thereby leaviug said Dblanks, in
groups of twelve, connected by thin integral tongues
or strips, indicated at 43’/ in Fig. 9.

50 designates a scries of rubber buttons set at inter-
vals into the outer face of each of the plates 23, and
supporting the blank sheet as it passes heneath the
die-roll. These buttons, being of- elastic material,
yield readily . to the pressure of the roll; but when the
sheet has passed the latter and the blanks have been
cut and delined, the resiliency of the buttons operates
to raise the hlank off the knives and render it free to
drop down over the guard 51 (Fig. 2) onto a discharge
conveyer 53. ' '

. 54 and 55 designate a pair of embossing or printing
rolls suitably mounted in and between the side frame
members of the machiiie between the die-roll and the
reel or other source (not shown) from whence the blank
sheet is delivered to the machine. 8aid rolls may con-
veniently be driven from the gear 19 through an inter-
mediate gear 56 engaging the lower roll-pinion 57,
said pinion driving a companion pinion 58 on the up-
per roll 54.

In 2 machine of this character it is essential to be
able to secure perfect vegistration between the cobper-
ating rotary and rectilinear die-members, and more
particularly perfect registration between the codperat-
ing knives and grooves which effect the scores or in-
dentations.  In order that the roll may be readily set
to bring its peripheral greoves into exact régistration
with the knives of the die-plates, I providé the ad-
justing means shown in Fig. 1, wherein 59 designates
a pair of cars fast on the face of thé gear 37, carrying
sct-serews 60 which engage opposite sides of 8 lug 61
on the adjacent face of the roll, thereby enabling the
roll to be set to a fine angular adjustment relatively to
its driving gear. * In order to cffect the proper adjust-
ment of the knife edges to the surface of the roll for the
cutting operation, so as to cut through the sheet with-
out turning or dulling the edge of the knives, I provide
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means for finely adjusting the height of the die-roll
above thee underh ing die-plates, such means, 28 herein
Aown, colprising x wodge 62 (Fig. 1) underlying the
sphit jonrnal 34, on each end of the roll, and adjustable
nwardly and outwardiy by a hand wheel 63 cubperat-
ing with o serew-thycaded rod G4 constituting the stem
of the wedge.

The operation of the machine has already been to &
cousiderable extent disclosed in the foregoing descrip-
tion, but may be briefly described as follows. Power
being upplied to the pulley 13, the end of 2 blank sheet
from 2 suitable delivery recl or other source is passed
thriugh (he embossing or printing ro'ls 54 and 56 (where
anch rollsare employed) and introduced to the nipof
i dieeroll, As it travels between the latter and the
suvcessive die-plates, the kuives of the latter codperate
with the grioved and solid poitions of the roll to effect
the desired indeuntations and excisions of the blank,
the machine as herein shown being capable of simulta-
neously cutting and scoring three complete carton
blanks on cach plate of the carricr, the particular num-
her of such blanks thus formed being, of course, op-
tional with the builder of the machine. The carton
Lianks thus cut aml seored are raised cut of engagement
with the catting und seoring knives by the rusilient but-
tong as the sheet passes out from under the roll, and as
the carrier rounds the sprocket wheols at the end of
the machine toward which (he blanks are traveling,
suid blanks either.separately or in attic}}yed groups
slide off the plates and ovier the guayd plate 51 onto the
discharge conveyer 53, The pieces of scrap retained
in the faces of the plate are subsequently blown out
andd discharged as soon as the hollow die-plates pass
intoregistration with the compressed air pipe 48, Wwhere-
upon the plates, thus vleared of scrap, ride around the
sprockels o the opposite end of the machine atid pass
ints engagement with the tracks on the supporting
Plate 33, when they again codpoerate with the roll in
e fortation of additional blanks, the produciion of
Blanks thus being continuous and uninterrupted so
tong as the maching ix kept i operation and the sup-
ply of Blank stock thereto ds waintained.

1t +is ovident that the machine hereinabove de-
wribed and shown in the drawings is capable of modi-
ficution and change in respect 1o details of constrnciion
and size, number and relative arrangement of parts by
these skilled in the art withoul departing from the prin-
cipte of the invention or sacrificing any of the advan-
tages thereof.  Hence, T do not limit the invention to
the particular mechanical embodiment thercof herein
shown, except tothe extent indicated inspecific claims.

1 claim:— S

1. In a machine of the clasg dqsc}‘ihed‘ the ecombinntion
with a supppriing frame,’of a roll mounted therein, and an
enidless scries of endwise connected plates mounted fto
travel in surface contact with the perlphery of satd roll,
the eontaeting surfaces of said roll und plates belng pro-
vided wilh cobperating knives and grooves for effecting
the scoring of a blank sheet passed between them, sub-
stantially as described. 4

2. 1w n wachine of the elass described, the combination
with a supporting frame, of a roil mounled therein }mrmg
Zrooves fprm-;d in its peripheral surfave, and an eniiless

£

3

series of endwise connected piates mounted to travel in
surface contact wlth the periphery of said Toll, the roll-
contactlng surfaces of sald plates having knives co-
operating with (he grooves of the roil to score a biank
sheet passed between them, and also having other knives
coliperating with the solid portions of the periphery of said
roll to effect cuts nnd exeisions in said gheet, snbatan-
tially ag descrived, :

3. In a machine of the class deserthed, the combination
with & supporting frame, of sprocket-wheeis mounted at
either end thereof, a series of die-plates flexibly coonectled
at their ends to form an endless carriet mounted on and
driven by said sprocket wheels, a saperposed die-roll ¢o-
operating with the outer surfaces of sald die-plates to
effect the formation of carton blanks from a solid sheet
passed between them, and means for driving sald plates
and roll, substantially as described.

4. In a machine of the class described, the combination
with a supporting feame, of a pair s sprocket wheels
mounted at elther end thereof, a series of die-plates hinged
together at their ends forming an cndless carrier mounted
on and driven hy said sprocket wheels, & superposed die-
roller cobperating with the outer surfaces of said die-
plates to effect the formation of carten blanks from a solid
sheet passed between Lhefn, means for driving sald sprocket
wheels, and means for driving said roll from sald endless
earrier, substantially as described.

5. In a machine of the class described, the combination
with & supporting frame, of a pair of sprocket wheels
mounted at elther end thereof, a stallonary table mounted
between the upper portions of sald pairs of sprockel
wheels, sald table being provided with guide-ways, a geries
of die-plates hloged together at their ends forming. an
endless carrier mounted on and driven by sald sprocket-
wheels, sald die-plates Laving supporting guides cobp-
erating with the guide-ways of said table, a superposed
die-rotl cobiperating with the outer surfuces of snid die-
plstes to effect the formation of carton blanks from a
solid sheet passed between fhem, means for driving said
sprocket-wheels, and means for drlving said roller from
sald endiess carrier, substantialiy as described.

6, In a machine of the class described, the c¢ombination
with a supporting frame and a die-roll mounted therein,

of u sories of die-plates hinged together at thelr ends to’

form an cndless earvier and provided with means for sup-
porting and driving them in surface-contact with said roll,
the roll-contacting surfaces of said die-plates having knives
{0 effect ihe cutting and scoring of a blavk sheet passed
Lbetween them and the cobperating surfoce’ of said roil,
m.ld alse having depressible resllient devices merving to
free the blank from engagemenil with said kaives after
the same has passed the roll, sutsiantiially as deseribed.

7. Tn a merehine of the elass described, the combination
with a supporting frane, of a dieroll mounted therein,
an chdloss series of endwise, connected hollow dic-plates
mounted to travel in surface contuct with the periphery
of suid roil each of sald die-plates having openings tormed
through its refl-engaging surface Lounded by knives adapt-
¢d to effert excisions in a blank sheet passed between the
samme and the voll, and weans for subseguently intreducing
a preumatic blast ta the interior of suld dicplates to
discharge the scrap from sahl opeuings, subsiantially as
deseribad,

8, Tu i machine of the class deseribed, the combination
with » supporiing frame and a dle-roll mounted- therein,
of an endless div-carrier comprising a serics of endwise
hinged liuks feausversely dovelailed ob their oufer sur-
faces, nud dieplales removably engaging sald dovetailed
surfne-s of the liuks and cobperativg with said die-roll,
subslantintly as deseribed.

FRANK M. PITRRS.
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