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10 all whom it may concerm.: l agalnst them to a sufficient depth. The ef-
: fect of this scoring operation is to stretch,
citizen of the United States, and a resident | draw out, and rearrange the fibers locally
of Boston, in the county of Suffolk and State | without cutting them and thereby fit them
5§ of Massachusetts, have invented an Improved | for bending definitely on straight lines with-
out breaking. Intheartof box-making these
operations havebeen long practiced with per-
fect success, and in many cases they are suf-
ficient and satisfactory; but it sometimes
happens that box-stock is made of poor ma-
terial, having a short fiberand little cohesion,
and it may then prove to be impossible in the
way described to indent the sheetsufficiently
with the scoring-rules without breaking its
surface and affecting in consequence both
the strength and the appearance of the box
edges and angles, I accomplish a successful
scoring of such poor stock by pressing against
the lines to be scored with a blunt rule, but
to such a partial extent only as shall produce
no overstrain or break. Then in the same
indentations I apply the pressure a second
time, forcing the blunt rule deeper, then g
third time or a fourth, if necessary, into the
same depression, whereby the required flexi-
bility without rupture will be redached, for I
have discovered that while a sudden impact
with the blunt rule will break the fiber if it
1s forcible enough to do what i1s wanted a se-
ries of gentler cumulative mpacts accom-
plishing a like indentation will not do S0,
probably because time is allowed for the
strained and displaced fibers to recover in
virtue of their elasticity and rearrange them-
selves after one impact and before the next

Be it known that I, DwigHT S. CLARK, a

Apparatus for Scoring, Cutting; and Printing

Cardboard Boxes, of which the following is a,
specification. | o

This invention is related to g large number

1o of machines for making and folding paper

boxes. It is especially designed to facilitate

~ods, but quite satisfactory for its purpose in
I5 other respects. -

In the drawings which illustrate my inven-
tion, Figures 1 and ¢ represent in elevation
from the side and in plan my scoring-machine
in its simplest form. Fig. 2* i3 a longitudi-

20 nalsectionofa scoring-cvlinder enlarged,with
~part.of another. Figs. 3, 4, and 5 are exag-
‘gerated longitudinal sections of parts of the

scoring-cylinders with the scoring-rules in
cross-section. Fig. 6 is a similar section of

25 a cutting-rule. Fig. 7 illustrates a modified

- construction of the scoring-cylinder body.

Fig. 8 shows in side elevation, diagrammatic-

ally, a press for printing, scoring, and cut-

: ting small box-blanks from a web. Fig. 9
30 is a plan of the same. Fig. 10 is a plan view

~ of the large cylinder in the above. Fig.111is
the face of one of the scoring-cylinders flat-
tened out. Iig. 12 is the face of a cutting-
cylinder flattened out. Fig.13isaunit piece
35 of cardboard that has been scored and cut
- withthe waste parts removed. i g. 14 shows,
’diagramnmtica_lly, In elevation a modified |
form of a printin g, seoring, and cutting press.
Fig. 15 is a partial section of two opposing

40 cylinders. Fig. 16 shows g modified form of

. -8corer in elevation and partial section. -
- In the manufacture of paper boxes the

- eardboard - blanks therefor are cut out by

~ sharp rules or blades set on edge and forced
45 by pressure through the stock in configura-

- tions corresponding with the outline which

the blanks are to have. While this is being

again tries them.

and 20%.) Oneof thesecylinders,18,enlarg

535

60

75

8o

In Figs. 1 and 2 a scoring-machine of sim--
ple construction is shown in which stock of -
the poorest quality may be successfully scored
in' parallel lines. In this case the sheets
(marked 10) arein the form.of long strips, and
oune of them has been fed from the feed-board
12 tothe feed-rollers 14 and is passing through
the scorer. Theindentationsin this machine
are accomplished by three pairs of scoring-
cylinders, (marked 16 and 16%,18 and 18, 20
ed,

90

95

- done, those lines upon the blank which cross | is shown.in longitudinal section, with part of

© 1t where it is subscquently to bend to form | lower roll 18%, in Fig. 28 It will be seen that
50 the sides and ends of the box are also in- | the upper is the Indenting-cylinder, the in-
l denting rules or blades (which t-ak_e. the form

dented, but not. cut, by ‘blunt rules forced

100



~ per.
‘the upper cylinder corresponds with a de-
pression on the lower or intaglio cylinder.
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of thin flat steel disks or rings) projecting
from the body of the cylinder by the full
amount with which they are to enter the pa-
It will also be noted that the reliet on

When, therefore, in my scorer the sheet pre-
sented by the feed-rolls 14 is caught between
16 and 16° and is pulled onward by the draw-
ing and delivering rolls 22, the indentations

produced by the action of the relief-rule on
the upper cylinder and which appears upon:
‘the upper surface of the paper has its coun- |
‘terpart in a corresponding projection on‘the

under side of the same, so that the material
of which the cardboard is composed 18 not
simply thrustaside to the right and left when
the impact of the rule takes place, but is in
part bent downward into the hollow
grooves below it and thereby flexed more or
less sharply on the blunt edge of the blade
which depresses it.

In the machine illustrated in Figs. 1 and 2,
while the upper cylinder.16 effects but little,
that marked 18, running along the same lines
on the paper, does twice as much, presses the
stock still farther into the hollows in the cyl-

inder 18*, and when at last the sheet reaches

20 and 20? the full indentation is given it, be-

cause the rule in relief on the cylinder 20 has

the full Reight above the body of that cylin-
der. By proceeding in this way I am enabled
withoutloss of time to effect by three impacts
what it would be impossible to get of serv-

iceable quality with one, the process of scor-

ing in accordance with my invention beinga
sequence of acts. | |
Persons familiar with the art will also per-
ceive that I depart widely from the usual
construction of scoring-rolls or any
scoring surfaces or forms. Insuch the rules
stand high—that is, much higher than the

thickness of the cardboard to be scored; |

but in my invention I make the relief offered
by the rules such that when the latter have
penetrated and displaced the stock down-
ward as far as the rule can depress it then

" the body of the cylinders (as in the case of 16

S5

60

and 16*, 18 and 182, 20 and 20?) shall be re-

spectively in contact with both sides of the
stock between them. This provision is of

much importance, for the stock being held
fast at the time when the rules indent it can-
not escape or buckle, and in consequence re-
ceives the indentation with precision. This
advantage would follow if only a single pair
of scoring-cylinders were used, (which with
zood stock is obviously feasible,) but it 1s es-
pecially valuable when two or more pairs of
cylinders are indispensable to do the work

upon poor stock, each scoring rule or disk or

ring having then to register with the inden-
ture on the paper from the rule that preceded
it, wherein it is aided by the fact that the

65 bodyof each pair of cylinders holds the pa-

per fast at all times. | _
- Figs. 3, 4, and' 5 are partial longitudinal

other

591,209 I - | n

sections of the adj_a,cent'surfé,ce*s of the cylin-

der-bodies just described, showing part of the

scoring ring or rule 24, the body of the upper
cylinder 26, the depression in the lower cyl-
inder 28, and the paper 10, held between. the
scoring pair. These figures are much exag-
gerated for the purpose of making intelligible

the manner in which the successive scoring
takes place. It will beseen that in Fig. 3 the

projection of the rule or ring is very little, -

that in Fig. 4itis greater, and that onlyin Fig.
5 is it sufficient to fill the whole of the in-
taglio groove in the lower cylinder with the
depressed stock. AsIhave explained, stock
of very poor quality can be scc
means set forth herein with so much certainty
and success that its inferior quality internally
does not manifest itself in the appearance of
the finished work: but a still lower grade may

| also be worked, which I accomplish by cut-
ting away an annular sloping depression on
| the body 26 of the upper cylinder close to the

scoring-ring, as at 30 in Fig. 7. This is so re-
stricted that sufficient of the body of the up-
per cylinder remains unaffected by it to hold
the paper from swerving. The effect of this
sloping depression is to render easier the
drawing and rearranging of the fibers and
other material constituting the stock in the
paper to be scored, the conditions being such
that the necessary stretch of the material is

extended over a much larger area than when

it is concentrated substantially over the in-

taglio groove, and the strain on any one part

isthereby decreased,which, as a consequence

decreases the risk of rupture. | |
In Figs. 8,9, and 10 my invention is shown

in a much more elaborated form. In the ma-

‘chine illustrated in these drawings a com-

10
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8o

scored by the -
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95
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pleted box-blank of simple constructioniscut -

| from the stock presented as a web and the

folding - lines are scored at the same time.

Advantage is also taken of the necessary

ITO

thickness of the stock to print upon its face

from a form-cylinder adapted for that purpose

and constituting an integral part of the ma-

chine. In this machine the large intaglio

cylinder 32 (see Fig. 10) carries all the depres-

sions which are to be entered in register by

the scoring-rules on the small cylinders 34’ 34°

343, Kach of thesescoring-cylinders has upon
its surface the rules or projections necessary
to score one unit in length of the box-blanks
placed side by side. Sucha unitis shown in
Fig. 13, the waste stock being removed. Iig.
10 shows in plan the intaglio cylinder 32, with

its bearers and gear, but removed from the

machine. - .

Fig. 11 represents the surface of one of the
scoring-cylinders flattened out, and it is also
a unit in length, which goes evenly into the
perimeter of the large cylinder 32. The cyl-
inders 34', 34, and 343 are geared to 32, and
therefore they return each of them to the
same place and each enters all the depres-

115
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£25

130

sions in every unit of surface that passes un- -

der it. The bearings in which the small eyl-
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ers,) making it act;
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inders run are Supported on stiff Springs, as
indicated at 46, in a very usual way, and by
means of the screws 48 the cylinders are set
enter the stock, which is flush

g, here-
34" enters the

the most of
all three, Beyond these Scoring-cylinders is
the cutting-cylinder 50. This carries upon
1ts surface the sharp rules or blades 02, which
are shown in Fig. 9 and alsoin Fig. 12, where
the wholesurface of this cuttin g-cylinder with
' is shown flattened out.
this cylinder is set down solidly on the bear-
ers, the cutting-rulesregister with the scoring
already done upon the web 44, but the sharp
rules do not go quite through the cardboard,
enough of cohesion being left between the

93 run con-
a little in excess
of that at which the paper 1s traveling, and
by reason of thejr closing suddenly at short
intervals on the baper, by the action of mech-

tinuously

anism well known in this art for the purpose,

they tear off and Seéparate the blanks, which
fall into a receptacle below. |

In register with the blanks and always on the
Same relative place. This form-cylinder is
driven by the intaglio cylinder, as all the

I mpression-cylinder,
Inder becomes under the circumstances, ) the
box-stock itself acting '

taces, but it would not
other Packing in this

I print accordingly on the bare metal,
relyingon the thickness of the stock employed,
(which is the same as the height of the Lesr.
50 to say, as a packing
for itsellf.

The machineg described are
a great deal of work: but they
mit of much change without
tially,

suflicient for
obviously ad-
affeeting, essen-
the principles involved,

.....

|

|

In Fig.
blank scoring and cutting

shown diagrammatica,lly in :
In this machine the three relief-cylinders 66,
08, and 70 run against the Intaglio eylinders
66*, 68°, and 702, respectively, '

inders for, as before, the double purpose of
keeping the rules sharp and causing the web
to leave the cutters stil] In a connected and
manageable state to the rolls 96 and 58,
machine takes the stock from-a roll, and it
Passes to the scorers first over an impression-
cylinder 74, where it is printed twice for
eVery revolution of the form-eylinder 60, or
once forevery unit of length. All these sev-
eral pairs of eylinders are
pairs, and all of them are driven by one hori-
zontal shaft carrying bevel - gears meshing
into corresponding bevel-gears on the cylin-
der-shafts in g manner well understood by
skilled mechanics and not herein claimed. "

in the beds 89 above them indent the stock.,

| The two first may be regarded as capable of

and the last
Or equivalent

successfully
the_ rolls 56,

doing the scoring
the cutting, while

device, acting Intermittently, draw the web

upon it every
T'he stop-screws $4 are to prevent the
from blunting themselves on
and really play the part of the
bearers 42 and 54 in the other machines.

8" rule, sharp and blunt, was and still

should be understoqd that paper-stock which

: quently in making the boxes so that the de-

pression becomes the external angle of the
box and not, as might be Supposed, the inter-

is completed, which the subsequent
of the box diminishes sti]l further.

purpose; also, it

d 75
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“qiderable, and in all cases

ably will break more or
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In thisspecification 1have invariably shown
the scoring-rules as registering with and en-
tering corresponding depressions 1n |
face against which the scoring is done,
the cardboard-stock is depressed and forced
into such depressions or grooves. Thiscourse
has been followed, because the intaglio sur-
face is of controlling importance 1in the pro-

duetion of good work; but 1 do not wish it

‘understood in consequence that & scoring

done against a flat or ungrooved ‘cyli_ndrical
surface would haveno offect or give no aid in
the folding of a paper box.
when the stock is very thick the effect is con-
4 line scored upon
a flat surface will determine the line on which
the stock will bend, though it may and prob-
less in doing 80, even
when my method of progressive scoring 18
ased to help it. The increased flexibility of
be due to |
ihe stock under the rule, which simply on that
account must bend more easily than other
parts of the blank, but-also to the actual de-
struction of some of the fibers caused by the
heavy and oxceedingly local pressuro and the
weakening of the oardboard accordingly.
The best possible result that can be had with-
out the grooved surface, which embosses the
ander side of the stock, is far short of what
;g wanted, and the intaglio surface can rarely
with profitably.

In the foregoing the term ¢s cardboard ” as
employed i8 meant to include the several va-
rieties of stock used in the manufacture of
folding paper boxes and like receptacles. One
sgch very common variety 18 composed of a
short and dark-colored filling covered or coat-
od at the time of 1t8 manufacture (generally
on one side only) with a thin paper of better
quality both in texture and color. The 1n-
dentation of
covered side, which becomes the outside of
the box, and any rupture of such covering
weakens its angles and shows at once the dark
This explanation 18 made to
show the importance of progressive scoring
described and claimed in this specification.

‘What I claim is— ' |

1. A machine for scoring cardboard having
a plurality of scoring-rules of similar outline,
a bed on which the cardboard rests, and means
for actuating the different rules guccessively
to operate on the same line of the cardboard,
the succeeding rule compressing the same
scoring-line to a greater oxtent than the pre-
ceding rule, in combination substantially as
described. | |

o A machine for scoring cardboard having
a plurality of secoring-rules and a plurality of
corresponding intaglio depressions, means
for actuating the rules to operate in
gion on the same portion of cardboard and

compress it to successively greater extent

' into the successive depressions, and mesns

for moving the eardboard from one operative

board from one scoring

On the contrary,.

hard surface seems to,

such stock takes place upon the |

line

position 1o another, all ‘combined
tially as described. | |

3 “In a machine for scoring cardboard, a
plurality of blunt scoring-rules of identical
outline but progressively greater projection,
a similar number of surfaces having intaglio
depressions corresponding to the outline of
the scoring-rules, means for passing the card-
couple to the suc-

70

75

ceeding scoring couple, and means for simul-

taneously compressing SCOToS of like outline,
but of progressive compression on the card-
board, in combination substantially as de-
scribed. o -

4 In a machine for scoring cardboard, &
plurality of cylinders havin g scoring-rules of
like outline but of successively‘gmater' pro-
jection relatively to the opposing'cylinder, a
similar number of cylinders. coupled in sur-

g the cylinders
card-
board shall be acted on successively by the
rules and compressed to successively greater
extent, In combination substantially as de-
scribed.

rule projecting therefrom, the succeeding cyl-
inder having a rule of similar outline but
greater projection, the cylinders coupled to
said rule-cylinders having intaglio

in outline to the rules,

that the rules on succeeding cylinders shall
operate on the same

35

| face movement with the rule-cylinders, and

at similar
| qurface speed so thab the same line of |

90

95

100

depres- |

105

preceding rule, all combined sub_s{aantially as

deseribed.

6. An organized mathine for scoring and

printing cardboard, having a plurality of

blunt scoring-rules of similar outline but of
successively jecti
guecessively compress the same lines of card-
board as the sheet moves
other, and a printing couple having form and
impression surface actuated at similar speed
as the scorers, to print on the cardboard
the scoring progresses, all combined substan-
tially as described.

7 "In an organized machine for scoring,
printing, and cutting cardboard, the plural-
ity of cylinders, driven at similar surface
speed and having scoring-rules of like out-
but successively - increasing jection
to operate on the samé surface of
board, a printing and an impression cylinder

115

as

120

125

moving at the same surface speed and con- .

the scoring-cylinders,

cutting-cylindersdriven at like surfacespeed, '

all arranged to operate on a continuous strip
of cardboard, substantially as described.

‘8. In ascoring-machine, & secoring-cylinder

consisting of bluntruleson edge inclosed and-
y the cylinder-body and extend-

f said

- 13C
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body to the extent only thatthe cardboard is
entered or displaced by the rules, with in-
clined annular spaces or depressions in the
cylinder-face close to each projection; in com-
bination with an intaglio eylinder placed ap-
positely in relation to the scoring-cylinder
and registering therewith, but removed there-
from by nearly the thickness of the card-
board to bescored ; substantially asdescribed.

9. In a seoring-machine two or more seor-
ing-cylinders in sequence having rulesin re-
lief upon the surfaces increasing in elevation
from the first cylinder to the last; in combi-
nation with and geared to a large intaglio
cylinder provided with grooves to receive the
projecting rules upon the scoring-cylinder in
register, with means for feeding the card-
board to be scored to and under the scoring-
cylinders, and with meéans for driving all the
cylinders; substantially as described.

10. A box-blank machine consisting of the
following elements: two or more scoring-cyl-

inders acting in succession; in combination

and in operative proximity with an intaglio

cylinder and in register with the depressions

inthe same; with a cutting-cylinder also in op-

erative relation and in register with the in-
taglio cylinder; with bearers on the latter and
on the cutting-cylinder to keep the cutters
positively from actual contact with the metal-
lic surface cut against; and with means for
conveying the cardboard to and from the ma-
chine; substantially-as desecribed.

-11. A box-blank machine consisting of the
'35

following elements: aform-cylinder carrying
printing matterin relief, in operative relation
with a bare intaglio cylinder, provided with
bearers and in combination with the same;
with two or more scoring-cylinders placed in
operative proximity to the intaglio cylinder
and in register therewith; with a cutting-cyl-

,

30

40

inder having bearers and registering with the -

intaglio c¢ylinder, with means for inking the
relief matter on the form-cylinder; and with
means for conveying the cardboard to and

from the machine; substantially as described..

DWIGHT S. CLARK.
Witnesses:
SELWYN Z. BOWMAN,
EDwARD C. STONE.
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