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- Beitknown that I, HARRY B. bMITH a citi- |
zen of the United Sta,tes residing at New York,
)in the county of Kmtrs and Smte

(Brooklyn,
of New York, have invented certam new and

useful Impmvemente in Machines for Corru-

gating, Creasing, and Ribbing Paper-Board;

and I do hereby declare the followmﬂ‘ to be a,'

full, clear, and exact description of the inven-

.tlon sueh as will enable others skilled in the
art to which it :—‘Lpperbdms to make dnd use

the same.

This invention IB]dtBS to a ma,ehme for eor- |

rugating, scoring, or-creasing paper-boards to

be ueed in the mn ufacture of boxes and simi-
lar articles; and it has for one object to pro- |
vide lmploved means for forming corruga-

tions, ribs, or creases in the paper- ‘board as

eenttadlstmwmehed from the usual scores or
indented lmes to form folding-lines upon-
which the paper-board wmay be readily and

accurately bent and without. weakening or
breaking the board at suech points.

It l]db for another obJecb to mowde lm-_'
mm‘-'ed Ineans for spacing dpm‘t the scoring,

ribbing, and female corrugating rings.

- It has for a still further ob]eet to pmwde;
animproved arrangement of seoring

, 'ibbing,
and corrugating rings by means of whleh the
paper- “board mnay be simultaneously scored,

ribbed, and corrugated on opposite sides in
pdmllel lines for the pmpose her emafber bet’
~ forth. ’
[t has for its further obJeet ’ro S0 eonstr'uet-'
~and arrange the scoring-disks that they may

he set. elosely together to form blanks for thin

boxes, such as hendl{erehlef-botes and the

like.
Finally, it has for 1t‘e 0bJecb toimprove and

simplify the construction and render more
efficient this class of machines generally.

T'o these ends my invention consists in the:
features and in the .construction, combina-
tion, and arrangement of parts herema,ftel de-

wnhed and [mrtaeulmly pointed out in the

¢laims fnl lowing the descr IpthI] reference be-
ing had to the accompanying drawings, form-

Ing & part of this specification, in whleh— :
[figure 1 is a view in front elevation of a

a plan view of a strip of paper-board corru-
gated, ribbed, or creased by my improved ma-

Fig. 2 is |

chine

foldmg-lmes Fig: 5 is asimilar view to Fig:

2, showing a strip of paper-board both corru-

FIU'S 3 d.nd 4 are end views fherenf y
the latter ﬁfru reshowing the strip benton its

55

,:,al;ed r1bbed or creased and scored by the

machine., Flﬂ' 6 is an end view of said strip.

Fig. 7 is a view in eross-section of the body]

of a box folded up from the strip. shown in

50

Fig. 5 and showing an extended bottom. Fig.,

8 is a detail sectmn(m] view of the shaft, ehow

ing one of the male disks or rolls and female
ring and one of the spacer-rings..

Blﬂ* 918 a-

detail view showing the shape of the corru- 65

cation and rib formed by the die-rolls. Fig.

10 is a view of one end of the shaft, showing

one set of eouuﬂ'a’nmﬂ' and mbbmu rings and.
rolls and one scoring meehamsm and the
‘means employed for cldmpmg the parts to-
Fig, 11 is a dﬂbdll view -

gother on the shaft.

Of one of the corrugating and ribbing rmﬂ's

and rolls.

of one of the spacer-rings. Figs. 13 and 14

are respectively a view in elev&tlon and Cross-
8ection of one of the scorers.

Heretofore in makmﬂ' blanke of

Fig.12is a detall perspeehve view
pa,pel- .

board and the like from W]]l(‘h boxesand simi-

lar articles are to be formed it has been acom- -
8o

mon practice to prepare such blanks for fold-
ing by scoring the paper-board on the lines

“upon whieh the blanks are to be folded, said
scoring being accomplished by formmw V-
_sheped grooves, kerfs, channels, or mdenla—
- | .t1on8 on the lmes where the bl.mk is to be
folded. Suchgrooves, kerfs, channels, orin-
‘dentations n'reat]y weeken the paper-boerd :
not only making the completed box struec-
turally weak, bub having a tendeney espe-

cially where a cheap gmde of stock is used,

to cause the paper-board to brealk or semrate
‘entirely along such scored lines under the

bendingoperation. By forming corr ngations
and ribs in the paper-board, as bhO‘WH, A8 con-

tradistinguished from the V:-shaped grooves

00‘_-' .

before lefelred to the paper-hoa,rd loees none

of its inherent strength and is as strong along
its bent edges as at its other portions .ﬂ,nd ma,y' .
‘be folded mtheut liability of breaking
-ing, or damaging it along its folded port.lone. |

, crack-

Moreover, the fold made along such corru-
gations preeents a Smooth, 1mb10ken and,

--munded edge, greatly enhdncmﬂ the ﬁlllbh

120

| and appearance of the box or elher article
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folded up from the blank. This result, to-
oether with the other purposes set forth, L ac-

complish by the improved means which I will
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now describe. -
In the drawings I have shown my improved
corrugating and scoring mechanism embodied

in a machine of the general type of thatshown

and described in the patent to J. T. Robin-
son, No. 273,394, dated March 6, 1855. |
Referring to the drawings, the numeral 1
indicates the frame of the machine, in the up-
per portion of which is journaled a shaft 2.
On the shaft 2isafixed frame 3, in which are
rotatably mounted a plurality of disks or rolls
4, 5, 6, and 7. The frame 3 is made verti-
cally adjustable, and the disks are adjustable

longitudinally on the frame toward and from

each other precisely in the manner shown and

described in the patent to Robinson belore
referred to, and the means of effecting such
adjustments need not, therefore, be herein :
deseribed.  In the said patent the disks are

shown as having V-shaped cutting edges or

peripheries for scoring or forming V-shaped
orooves or corrugations in the paper-board,
present in-
vention I provide four different sets of disks,

as before described; but in thé

only one of them, as?7, having such V-shaped
cutting edges, the disk 4 having a rounded

periphery, as most clearly shown in Fig. 10, |
and the disks 5 having true cylindrical faces
or peripheries, as and for the purpose herein-

after described. In Fig. 1 I have shown two

series of disks carried by the frame 3, an up-
er and a lower series, either one of which
may be brought into operative position by

giving the shaft 2 a half-rotation, as de-

seribed in the patent to Robinson referred to;

but a single series of such disks will be sut-
ficient for all practical purposes.
Journaled in the frame beneath the shaft 2
is a shaft 8, which may be driven in any suit-
able manner, and mounted on said shaft isa
plurality of corrugating parts or surtaces,

each preferably comprising a ring or annulus

9, rectangular in cross-seetion and provided

centrally on its periphery with a circumfer- |
ential groove 10, as most clearly shown in

Fig. 10. One such corrugating-ring is ar-
ranced beneath each disk 4 in such manner
that the disk 4 lies directly above the groove
10 on the corrugating-ring.

wider than the groove 10, and said rounded
edge is struck on the arc of a circle of greater

diameter than that on which the grooveis
struek, whereby when the paper-board is fed.
between said disks and rings they operate to.
form a relatively broad and shallow groove

12 in the upper side of the paper-board and
a relatively-narrow rib or bead 13 on the un-

der side thereof, the stock displaced by the

corrugating-disk serving to form the rib or

bead 13, as most clearly shown in Fig. 9, and

for the purpose hereinafter set forth. |
In the arrangement shown on the left halt

or side of Fig. 1 there are four corrugating !

| a threaded collar 17.

As shown, the
rounded edge 11 of the corrugating-disk 4 is

preferred manner.
the shaft 8 be now set in rotation and astrip

! rings or parts 9 in each gang, said rings or

parts being arranged in two pairs and di-
rectly beneath corresponding corrugating-
disks 4, and said rings are held in intimate
frietional contact with each other and main-
tained in their adjusted positions at the
proper distance apart in the following man-
ner: Arranged on the shaft 8 between the
rolls 9 are spacers, each comprising a U-
shaped segment or section consisting of a
central and relatively-thin portion 14, pro-
vided at its ends with thickened portions or
laterally - extending projections 15, as most
clearly shown in Fig. 12. By forming the
spacers in the form of split or divided rings
or U-shaped segments they may be quickly
placed on and removed from the shaft with-
out removing the shaft from its bearings or
disturbing the latter in any wmanner. In
practice each machine will be provided with

a number of spacers having projections 15 of

varying widths, whereby by inserting differ-
ent sizes of spacers between the rolls the lat-

ter may be adjusted at any required distance

apart. - | -

Omne of the ends of the shaft 8 is threaded,
as at 16, and over said threaded end is screwed
Between said collar
and the adjacent ring hereinafter described
are loosely arranged two sleeves 18 and 19,
the sleeve 18 being provided with an exter-
nally-threaded flange 20, that is adapted to
be engaged by an internally-threaded flange
21, formed on the sleeve 19, After all the
rolls heretofore and hereinafter referred to
have been placed on the shaft and properly
adjusted apart by the spacers the sleeves 183
and 19 are screwed apart or expanded,
whereby the disks are drawn or forced to-
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gether on the shaft in approximately their

adjusted positions. The ring 23* on the op-
posite end of the shaft inay be keyed or other-
wise suitably fixed thereon, so that when the
sleeves are spread apart the rings and spacers
on the shaft are tightly clamped together on
the latter and caused to rotate therewith. To
facilitate turning up the sleeves, sockets or
recesses 22 are formed in their peripheries, in
which are adapted to be inserted rods, span-
ners, or similar implements, which are used
as levers to turn the sleeves. The sleeves

‘not only operate to effect the accurate adjust-

ment of the rings and clamp them to the shaft,
but they also act as lock-nuts to prevent the
accidental loosening of the parts during the
rotation of the shaft. After the rings have
heen properly adjusted in the manner above
set, forth the corresponding disks are adjust-
ed in the frame 3 to register therewith in the
manner shown and described in the patent

110

1.15

[20

125

hereinbefore referred to or in any suitable or

It will be evident that if

of paper-board be fed between the corru-

oating -rings 9 and disks 4 they will oper-

ate to form the shallow and relatively-broad
orooves 12 in the upper side of the board

I30
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and thie corresponding and relatively-narrow | formed affords a more extended surface than

of, and as the arc on which the groove is | the curved walls of the grooves lie practically

beads or ribs 13 on the opposite side thereof, | would a straight line or flat surface when the
the material displaced from the upper side | blank is beut up on said grooved line the 70
of the board to form the grooves 12 being | curved or extended surface of the grooved -
5 forced or projected to the under side thereof | portion of the blank compensates for the
to form the beads or ribs 13, whereby the | stretching of the stock at this point by the
~board is practically not weakened or its | bending operation, somewhat after the man-
strength or cohesive qualities otherwise re- | ner of the back of a book, thus avoiding 73
- duced or impaired. - | breaking or cracking of the paper-board or

1o In the manufacture of some kind of boxes | damaging it from excessive strain. The ribs
1t -1s desirable to give to the edges of the box | or beadson theinner side of the blank forms
a fanciful or ornamental configuration, and | a reinforce and compensates for the displace-
this I accomplish by mounting in the frame | ment of the stock in forming the groove; thus 8o
3 disks 7%, having fluted or serpentine cut- | greatly adding to the strength and rigidity of -

15 ting edges. Said disks are arranged to ro- | the box along the line of fold or at its edges.
tate.1n contact with the cylindrical or un- In some styles of boxes it is desirable to
grooved surfaces of rings 23, mounted on the | provide the boxes with extended bottoms or
shaft 8 adjacent to the end rings 9, whereby | bottoms having extended portions which pro- 8s
when the strip of paper-board is passed | ject laterally beyond the sides of the box,as

20 through the machine to be-corrngated or | at 28, Fig. 7. This is aceomplished in the
grooved and ribbed the fluted cutting edges | following manner: Arranged on the shaft 8
of the disks 7%, which rotate in contact with | adjacent to the corrugating-rings 9 are scor-
the rings 23, penetrate the paper-board and | ing-rings 29, (most clearly shown in Figs. 1, go
trim off the edges of the strip in an ornamen- | 13, and 14,) each of said rings having a V- =

25 tal manner, as indicated at 24 in Fig. 2. In- | shaped cutting or scoring edge 30, and set on
stead of making the cufting edges of the disks | the frame 3, opposite said scoring-rings, are
fluted it will be obvious that said edges may | plain-faced or perfectly-cylindrical disks 5,
be given other fanciful shapes as may be de- | the scoring-rings 29 and disks 5 being set at g5
sired, orinstead of giving the trimming-disks | such distances apart that when the paper-

3o cutting edges that operate to-give to the edges | board is fed throngh the machine the scorin o-
of the strip an ornamental configuration said ! rings 29 will score or indent it on the under
disks may have straight V-shaped cutting | side, but not deeply enough to sever the _.
edges, as indicated at 7, on the right of the | board. By mounting the scoring-rings on 100
mmachine, as shown in Fig. 1, which will op- | the shaft 8 the paper-board will be si multa- -~

35 erate to trim off the edges of the strip per- | neously ecorrugated or grooved and ribbedon
fectly straight, as indicated at 25, Fig. 4. 1ts opposite sides by the disks 4 and rings 9

The operation of the arrangement of the | on the lines 26, Figs. 4 and 5, and under- =~ = :
rings and disks shown on the left half or side | scored or scored on its underside on the lines 105 -
of Kig. 1 is as follows: The strip of paper- | 31, whereby the blank may be first folded on |

40 board is fed between the disks and rings, the | the lines 26 and 26° to form the extended bhot-
disks 7% and rings 23 operating to trim off the | tom 28 and then bent up vertically on the
edges of the strip, as at 24, and the disks 4 | scored lines 31 and 31* to form the sides and |
and grooved rings 9 operating to longitudi- { ends of the box. In order that the seoring- 110
nally groove the upper side and simultane- | rings may be gquickly placed on and removed

45 ously rib er bead the under side of the strip, | from the shaft 8 without disturbing any of
as indicated at 26 and 27.  After the strip | the parts, said rings are each formed in two
"has been run longitudinally between the disks | semicircular segments or sections, as shown =

~and rolls it i1s passed edgewise between said | in Fig. 13, whereby said segments may be rrg5
disks and rings, which then operate to trim | slipped on and off the shaft. o e

50 the ends of the blanks, as at 242, and groove | In some cases it is desirable to form an
and rib or bead the opposite sides of the blank | outwardly-projecting rib or bead extending
transversely, as at 26* and 27*. The corners | horizontally around the sides and ends of the
of the blank are then cut away or removed | box either to reinforce or give 1increased 120 -
1o the usnal or in any desired manner, after | strength and rigidity to the box or to serve

55 which the sides of the blank may be turned | as abutments or stops on which the bottom
up vertically on the lines 26 and the ends in | of the edges of the lid or cover of the box

like manner turned up on the lines 26* to form | may rest. In order to form such ribs or o
the body of the box, after which the orna- | beads, I arrange on the shaft 8 adjacent to rzs
mental sides and ends may be turned in hori- | the eylindrical rings 23 (on the right of the =~

6o zontally on the lines 27 and 27* and the sides | machine, as shown in Fig. 1) circumferen-
and ends finally secured together in any suit- | tially ribbed or beaded rings 33 aud set in.

‘able manner. (See Fig. 4.) | the frame 3, directly opposite said rings, disks
By forming the grooves 12 and ribs or beads | 6, each having a rounded circumferential r3o

~ 13 in the blank in the manner described the | groove, the rounded edges of the ribs or beads

65 grooved portion is on the outside of the blank | being approximately the same width as the |
and the ribs or beads on the inner side there- | grooves in the disks, whereby said edges and
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in pm*&ﬂelimri. When the paperbomd is |

passed through the machine to groove, rib,
score, and trim the blank, as before described,
the grooved disks 6 and ribbed rings 33 op-
erate to form ribs 84 on the upper side of the
blank and corresponding grooves 35 on the

opposite side thereof, whereby when the sides

and ends of the blank are turned up to form
the box said ribs or beads 35 project out-
wardly, not only 4dding strength and rigidity
to the sides and ends of the box to resist in-

“ward or outward strains, but also serving as

20._
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cylindrical

stops or abutments against which the lower
edges of the sides and ends of the box lid
or cover impinge.

I have shown the grooving and ribbing de-
vices as comprising corresponding circum-
ferentially-grooved rings and disks having
rounded edges; but it will be understood that
instead of such rings and disks the parts may
consist of reciprocating male and female dies
or equivalent meauns. |

Having described my invention, what 1
claim 18— - |

1. In a machine for scoring or creasing pa-
per-board to facilitate bending, the combina-
tion with a suitable part having a rounded
working face, of an opposed part having a
oroove, the width of said working face being
oreater than the width of the groove, whereby
when said parts are caused to act upon a
sheet of paper-board fed between the sald
parts a relatively-wide depression will be
formed in one side of the board and a narrow
rib will be formed on the other side of the
board opposite said depression. |

2. In a paper-board scoring or creasing ma-
chine, the combination with a rotating part
having a rounded working face, of an opposed
part having a circumferential
oroove, the width of said working face being
oreater than the width of the groove, whereby
when said parts are caused to act upon a
sheet of paper-board fed between the said
parts a relatively-wide depression will be
formed on one side of the board and a narrow
rib will be formed on the other side of the
board opposite the said depression.

3. In a paper-board-corrugating machine,
the combination with a rotatable disk having
a rounded periphery, of an opposed ring or
roll having a cireumferential groove, the
thickness of the edge of said disk being greater
than the width of said groove, substantially
as described. -

4. In a paper-board-corrugating machine,
the combination with a rotatable disk having
a rounded periphery, of a rotatable ring ar-
ranged parallel to said disk and having a cir-
cumferential groove disposed opposite the
rounded edge of the disk, the thickness of the
edge of the disk being greater than the width
of the groove, and said rounded edge being
struek on the are of a circle of greater di-
ameter than that on which the groove is
struck, substantially as described.

4 _ | ' 658,024

prising a slotted or divided segment having
thickened or laterally-extending ends, sub-
stantially as described.

6. A spacer for the purpose specified com-

70

prising a substantially U-shaped segment

having its ends thickened or laterally ex-

tended on opposite sides, substantially as de- -

scribed.

4

75

7. In a paper-bom*d-corrﬂ cating machine,
the combination with a shaft, of a plurality of

corrugating-rings adjustable longitudinally
on said shaft, spacers removably arranged on
the shaft between the rings and each provided
with laterallv-extending projectionsonits op-

30

posite sides engaging the ends of the rings,

and means for clamping the spacers,and
rings together on the shaft, substantially as
described. | |

- 8. The combination with the shaft, of a cor-

rugating-ring having a rounded circumferen-

tial groove, a scoring-ring 29 having a V-
shaped scoring edge, both mounted on said
shaft in parallelism, a rotatable disk having
a rounded periphery arranged to rotate op-

posite the said grooved ring, and a rotatable

disk having a eylindrical periphery arranged
to rotate opposite the scoring-ring, whereby
said rings and disks operate to groove and
rib the opposite sides of a sheet of paper-
board and simultaneously score it upon its
ribbed side, substantially as deseribed.

- 9, The combination with theshaft, of a cor-
rugating-ring 33 having a rounded circum-

ferential bead or rib, a scoring-ring 7 having

a V-shaped scoring edge, both mounted on
said shaft in parallelism, a rotatable disk 6
having a eircumferential groove arranged to
rotate opposite said ribbed or beaded ring,
and a rotatable disk 5 having a cylindrical
periphery arranged to rotate opposite the
scoring-ring whereby said rings and disks op-
erate to groove and rib the opposite sides of
a sheet of paper-board and simultaneously
secore it upon the ribbed side, substantially
as described. | B

10. The combination with the shaft,of a cor-
rugating-ring having a rounded circumfer-
ential groove, a scoring-ring having a V-
shaped scoring edge, both mounted on said

shaft in parallelism, a rotatable disk hav-.

ing a rounded edge arranged to rotate op-
posite the said grooved ring, the rounded
edge of the disk being of greater thickness
than the width of said groove, and a rotata-
ble disk having a cylindrical periphery ar-
ranged to rotate opposite the scoring-rings,
whereby said rings and disks operate to
oroove and rib the opposite sides of a sheet
of paper-board and simultaneously score it

upon its ribbed side, substantially as-de-:
| seribed. | SR

11. The combination with the shaft, of cor-
rugating-rings 10, adjustably mounted there-
on in parallelism, each of said ringshaving a
circumferential groove, and means for lock-
ing said rings on the shaft, rotatable disks

5. A spacer for the purpose specified, com- | arranged to rotate opposite the said grooved

Q2
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rings, the edge of each disk bemﬂ' of greater | erating opposite the rlbbed rings, and two' |
trimming - disks having. cuttmn‘ bdges ar-
| ranged £0 rotate

thlckness ‘rh(m the width of the groove in

the rings and codperating bnmmmo' knives
or cut’rers, arranged outside the. outermosb

grooved rings, whereby said rings and disks

and cooperating trimming lcmves or cutters
operate to groove and l‘lb the opposite sides

of a sheet, of paper-board and mmultaneously |

trim off its edges, substantially as described.
12. The combllmtlon with the shaft and the
rings and spacers loosely arranged thereon,
sald shaft being threaded at one end, of a
ring serewed on the threaded end of the bhaft
a ricg fixed on the other end thereof, a,nd

_bleeves loosely arranged on the shaft between

the said threaded end ring and the adjacent
rings, said sleeves being provlded on their

adjacent faces with interlocking threaded

flanges, substantially as de%crlbed

13. In a machine for makmﬂ' box-blanks

from paper-stock, the combmamon with a
rotary shaft havmﬂ' mounted thereon a plu-
rality of urcumfelentmlly grooved rings, two

- seoring-rings mounted on the shaft pa,mllel

25

.30

with the ﬂ'woved rings and having V-shaped

secoring edﬂ‘es two circumferentially-ribbed

rings, mounted upon the shaft, one adjacent
to ea,eh bCOI’lI]ﬂ'-I‘II]ﬂ‘ and two rings mounted

on the shaft Oll’[‘%lde the sald rlbbed rings and

having ceylindrical faces, of disks alranged to
m‘mte opposite the grooved rings, two cylin-
drical-faced disks arranged to operate Oppo-
site the scoring-rings, two grooved disks op-

in contact WIth the eyhn—

drleal faced rings, whereby the blank is si-

its dﬂ‘es substan-
tially as deseribed.

14. In a machine for making box bla,nks,.

from paper-board, the comblndtlon with a
rotary shaft havmo' mounted thereon a plu-
rality of circumfer entmlly grooved rings, two
scoring-rings mounted on the shaft parallel

.multanec)llslvfrrooved and ribbed on one side,
‘ribbed, scored and grooved on .the opposite

side and trimmed off at .'4<5

with the grooved rings and having V-shaped
scoring edges, and two rings mounted on the -

shatt outqlde Lhe first-named rings and having
cylindrical faces, of disks drlanﬂ'ed to rot&te
opposite the grooved rings and havmﬂ' round-
ed edges,two cylindrical- faced disksarran ged

to rota,te opposite the V- -shaped edges of the

scoring-rings and two trimming- dlsks having
cutting edﬂ'eb arranged to rota,te» in contact

shaft, whereby the blank is simultaneously :
grooved on one side, ribbed and scored on the.

opposite side and t11mmed off at its edges,
~ In testimony whereof I affix my swnatme SRR
in presence of two witnesses.

substa,ntlallv as described.

HARRY B. SMITII
Witnesses:
- K. A. SOUTHWORTH
PERCY J. EGBERT.

55
with the cylmducdlly faced rings on the
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