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- To all whom it may concern:

Be it known that I, Epcar M. Hawrixns,
citizen of the United States, and resident of
Rochester, in the county of Monroe and

- State of New York, have invented certain

new and useful Improvements in Carton-
Blank-Forming Machines, of which the fol-

lowing is a specification.
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My invention relates to a machine for
making cartons of that type in which the
carton blanks are both creased aud slotted
on certain predetermined lines to permit of
their being bent or “broken up” into com-
plete cartons of desired form and size; the
crease being made to determine the bending
lines of the blanks and facilitate the blanks
being bent up inte carton form on those
lines, and the slots being made to provide
the end flaps or sections which are adapted
to be folded upon each cther to form the
ends of the bent up or completed cartons.

The main object of my invention is to pro-
vide a simple and practical machine that
will be operative to produce a complete
carton blank of the type referred to, that is,
a blank creased, slotted and otherwise pre-
pared to be set np into carton or box form.

Heretofore, so far as I am aware, it has
been the usual custom to crease the blanks
at all of the several bending or corner lines
thereof with a crease of uniform size or
depth. It has been found in practice, how-
ever, that a size of crease which is sufficient
to permit of the ready bending of the blanks
on those lirfes where the blanks are to be bent
only in one direction, as at the side and bot-
tom corners of the carton, is not sufficient on
those lines between the side sections and the
end-flaps or sections at the filiing-end of
the carton to give the most satisfactory ov
desired results, and for this reason, viz.,
with only a size or depth of crease between
the side sections and dnd-flaps that is sufhi-
cient at the bending lines between the ad-
joining side sections, the end-flaps have a

inwardly upon each other and so obstruct
the filling-opening of the carton as to he n
source of serions trouble and delay to the
packer, this being particularly true in those
cases where the carton is made of stiff and
relatively non-flexible material, which can-
not be bent or turned backward to any eone
siderable extent without breaking or 50 sepa-
rating the fiber of the same ag to either ze-

riously damage the carton or-destroy the
same. DBecause of these objections, result-
ing from the lack of flexibility of the carton
material at the joint between the side and
end sections, it has been a further and im-
portant object of miy invention to provide an
iproved creasing means for the blank
whereby said objections will be avoided, the
creasing means employed by me for such

purpose being operative to provide the.

blank on the bending lines between its side
and end scetions with larger or -deeper
creases than on the bending lhines between its
side sections; the forming of these larger or
deeper creases operating to so separate and
looser: up the fiber of the carton material as
to furnish a sufficlently flexible joint where-
by the end sections or flaps may be readily
folded outwardly or inwardly as may be re-
quired without lability of breaking or other-
wise injuring the carton. Preferably these
creases are formed by means operative to
gradually enlarge the creases by successive
creasing operations so as not to materially
weaken the carton material on the creased
lines.

A machine embodying my invention in-
cludes blank slotting and creasing devices,
the creasing devices preferably comprising
two main sets, one adapted fo. forming a
crease at the bending lines between the side
walls of the carton, and the other adapted
for forming a larger or deeper crease at the
bending lines between the side walls and the
movable end flaps or sections for the pur-
pose hereinbefore referred to. These slot-
ting and creasing devices will also each pref-
erably comprise two members, one a sta-
tionary member and the other a movable
metnber, the stationary members of both the
slotting and creasing devices being mounted
on a normally stationary support or frame
and the movable members being all mounted
on a reciprocatory head or frame for move-
ment in unison to and from position for co-
operation with the stationary members. In
combination with these slotting and creas-
ing devices means are also provided for feed-
ing the blanks through the machine in oper-
ative relation to said devices to be acted upon
by them, the feeding movement of the
blanks preferably being intermittent where-
by the blanks will be rendered stationary
while being acted upon by the slotting and

consing devices. N
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In making cartons of different sha pes and
sizes ‘1> relative spacing of the slots and
‘reases providing for their formation will
£ course be varied, and in order to provide
“or this variation in part, means are pro-
“ided in connection with the blank feeding
aeans which are operative and adjustable
+o automatically interrupt the feeding move-
ent of the blanks with the latter in posi-
‘ion to be operated upon by the slotting and
sreasing devices at any desired point; such
interrupting or stopping means in the pres-
ent case being in the form of stop-gages
which are operated to project into the path
of movement of an advanving blank and
stop movement of the same unt;l i has heen
acted upon by the slotting and eveasing lo-
vices and thereafter move away from the

ath of movement of the blanis to) velease the
ﬁtter and permit of its continued advanee
through the machine.

My invention embodies in addition tothese
several features generally referred to, vari-
ous other novel features of construction and
arrangements and combinations of parts,
all as hereinafter referred to in detail and
more particularly pointed out in the ap-
Pended claims. ‘ ‘

In order to enable those skilled in the art
to make and use my invention, T will now
Proceed to describe the same in detail in con-
nection with the accompanying drawings
llustrating &« machine embodying my in-
vention, wherein like reference characters
in the several views indicate like parts.

In said drawings,—Figures 1 and 12, to-
gether, represent a side elevation of o ma-
chine embodying my invention, with a por-
tion of a blank supporting table at the front
or feeding end of the machine partly broker,
away. Fig. 2 is 4 front end elevation of
the machine with the blank supporting tahle
in section on line 2—2 of Fig. 1. ¥ig. 3 is
a horizontal section on line 5.3 of Fig. 1,
looking in the direction indicated by the ar-
rows, said section being taken between the
stationary main frame with its sapported
stationary members of the slotting  and
creasing devices, and the upper reciprocs-
tory frame or head with it« supported mov-
able members of gaid slotting and creasing
devices. Fig. 4 is an enlarged vertical sec.
tion, on line 4—4 of Fig. 3, showing in see-
tion and elevation certain of the devices for
controlling the passuge of the blank through
the machine, and for slotbing, ereasing and
otherwise operating upon them during such
passage to produce the desired formns o
blank. In this view the parts aye .
position with the machine at rest, i
position the upper movable members of the
slotting and creasing devices are raised
above their cobperative stationary members
on the lower or main frame, Fig. 4 is »
similar view, showing the position of the

1,187,144

parts after the machine has been started,
with a blank fed o position against the
fivst stopgage and the upper reciprocatory
head with ity sitpported slotting and crens.
Ing members in lowepad Gperative position.
Figs. 6,7, 8 and 9 are further detail views
of parts of the machine illisteating prac-
tically the coinplote passage of the blank
through the machine and the suecessive slot-
ting and creaving eperations taking place
diiring such 1 > of the blunk, Fig, 10
is an enluirged sevtions) detail nt the fofi.
hand side of the machine, taker on the line
10-~10 of Fig 4, looking in the direction
miicated by the areows, Fig. 11 15 an en-
larged sectional dotail ot the vight-hand side
of the wnchine, tden on the fine 1111 of
Fig. 1, looking in the direction indicated
by the grrows, g, 19 ig ap enlarged sed-
tion on line 1212 of Fig. 1, looking in
thie direction indicated by the arrows, Pig.
I b an enhirged seetional detail on line
1313 of g, 2, dooking in the direction
indicated by the arrows, showing the eluteh
controlling device held in position to per-
mit continngygg operation of the machine,
Fig. 14 isan enfarged detaii of the movable
or reciprocatory kuife of one of the secur-
mg-tlap cutter deviers and its supporting
and operating means, the same being in cle-
vation as viewed from the side of the ma-
chine opposite that showr in Fig. 1. Irig.
I3 s a top plan of the parts shown in Fig.
He Figs, I8 and 17 are enlarged sectional do-
tails, the seetions being taken on lne 1616
and 1717 respectively, of Fig. g, showing
the angular relition of the knite and its op.
ernting slaft, Fig. 18 is ap erlarged detail
showing intop plan the loy er knife of one of
the securing-Hup enirer deviers, and aleo
showing inosection the coGperating upper
Eifeo Fig, 16 14 a4 endarged sectiong) plan
of the stop-gage with which the biank first
contacts, and the trip deviee associated
therewith fop controliing the throw-in of
the cintely and thereby the starting of the
nuchine, Fig 90 ig uh enlarged seetion on
hne 2020 of Fig. 19, looling in the diree-
tion indivated hy the wrrow, Mig. 21 is an
endarged detai showing in elevation and se¢-
tion onie of the slotting devices and a part of
one of the creusing devices., Fig. 92 15 4
section on Fine 22299 of 13 s 21, looking iy
the divoction indieatad by !Ei a!';'rm‘s. :}11(;)\:»?
énf’: the parts in said Fig, 21 in operstive
rela :

acting up viterpesst hlank,

0T
N

EVILe I operative

frame by which'it is cavried,  Yig,
an enlarged section on line 28—28 of
24, daoawing the tonstrniction of one

slotting deviees and ifs adinsiable
neetion with the creasing deviee, Figs,
s und 25 are enlurged detgila, showing in
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cross-section the upper and lower members
of two different sets of creasing devices
and also showing their coperation in suc-
cessively acting upon an interposed blank
to provide the same with an enlarged or
deepened crease. Fig. 26 represents a slot-
ted and creased carton blank as produced by
a machine of my invention. Fig. 27 15 a
perspective view of a carton made up of a
blank as shown in Fig. 25. Figs. 28 and 29
are detail views to be hereinafter referred to.

Before proceeding with a detailed de-
scription of the machine, I will first deseribe
the formation of the carton or “container”
blank produced by it. In the formation of
these blanks, 1t will of course be understood.
that the spacing of the slots and creases will
be varied according to the size and shape of
the cartons to be made. 1In the present case,
a blank is shown in Fig. 26 properly creased
and slotted for the production of a rectan-
gular carton as shown in Fig. 27, the said
blank being formed with a series of creases
@, @, o, and a*, at the corner or bending
lines between the side wall sections or panels
L a series of slots ¢!, ¢%, ¢, and ¢, at.its op-
posite longitudinal edges and in line with said
creases to form the end wall sections or flaps
dy; and a series of creases e, ¢2, ¢*, and ¢4, ar-
ranged in lines substantially intersecting the
said slots at their inner ends and in posi-
tion at the bending lines between the said
side and end wall -sections. These latter
creases, as hereinbefore referred to, are
preferably so formed as to provide a flexible
joint between the side wall sections and the
end flaps permitting of the latter being
folded, first downward against the ouatside
of the carton as shown in Fig. 27, 50 as to be
out of the way of the packer in filling the
carton, and then ‘nwardly to close the car-
ton, after the filling or packing operation
has been completed. When the carton blank-
is set up, its opposite ends f—f may be se-
cured together by any suitable means as, for
instance, by an adhesively applied stay-strip
of suitable material. In the present case,
however, the blank is shown as being formed

- at one end with a short extension g, which

50

56

60

85

T term the “securing flap”, which is adapted
to be glued or riveted to the adjoining wall
section as a means of securing said sections
together.

To now describe the machine, the main
frame thereof, which may be of any desired
form or construction suitable for the pur-
pose, is here shown as comprising a sub-
stantially rectangular horizontally-arranged
casting 1 which 13 of skeleton form and sup-
ported in a raised position from the floor by
legs 2 (see Figs. 1 to 4 inclusive). Mounted
upon. this frame are the lower members of
the slotting and creasing devices to be here-
inafter-described in detail. Above this main
frame 1 is located the reciprocatory head or

frame 8, which carries the movable members
of the slotting and creasing devices, the same
being here shown as similar in form and
construction to the lower frame 1. This
upper frame 3 is supported at opposite sides
and vertically reciprocated; by means of ec-
centric rods 4 which connectut their upper
ends with the opposite ends of two shafts

5, 5, mounted in said frame 3, and at their

lower ends connect with eccentrics 6. on
shafts 7 and 8 journaled in the lower frame.
These shafts 7 and 8 each connect through a
pair of gears 9, 9, with a shaft 10, which in
turn connects through a gear-wheel 11 and
pinion 12 with the main driving shaft 13,
which Iatter is here shown as adapted to be
driven from a drive pulley 14 through the
medium of a clutch 15. The gears 9, 9, be-
tween the shafts 10 and the eccentric shafts
7 and 8 are arranged with one pair at one
side of the machine and the other pair at
the opposite side of the machine in order
to properly distribute the strain on the parts.
These gears 9, 9, are preferably of elliptical
form in order to impart to the frame 3 a

variable or fast and slow movement, the "

same being set in a manner to give said
frame its slowest movement during the up-
per part of its stroke and its fastest move-
ment during the lower part of its stroke;
the reason for this being.to provide the
maximum amount of time while the frame 3
is up for the passage of the blank from one
position to be operated upon to another, as
hereinafter referred to. Vertically arranged
posts 16, 16, fixed to the lower frame and en-
gaging the upper frame 3 within openings
adjacent its oppostie sides, as shown in Figs.
2 and 3, act to guide said upper frame in its
reciprocating movement. ’

Monnted upon the frame 1 are the lower
members of the slotting and creasing de-
vices which include two sets of parallel lon-
gitadinally - arranged creasing dies 17—17
and 18—18" and a transversely arranged
slotting and creasing die 19 located at about
the center of the machine and intersecting
said first-mentioned sets of dies at their ad-
jacent ends, as clearly shown in Fig. 3. The
die members 17—18 at the left hand side of
the machine sre respectively mounted on
heads 20 and 21 which have a fixed con-
nection with the frame 1, while the die mem-
bers 17’18 at the right hand side of the
machine are respectively mounted on heads
22 and 23 which have an adjustable connec-
tion with frame 1, whereby the members
17—18" may be adjusted laterally with re-
spect to the members 17—18 according to the
size and shape of the carton blank to be pro-
duced. .

Connected to the upper reciprocatory
frame 3 to be operated thereby are the mov-
able members of the slotting and creasing
devices, which include two géts of parallel
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longitudinally - arranged
24--24" and 25--323 for colperation

1
18-~18" to form the creases ¢, €2 o5, o', of
the carton blank, a transversely-arraoged
creazing die 28 Letween sand sets of dies
2424 and 25--25" for cooperation with
the Jower die 19 at the central part thercof
to form the creases «f. o, o, ¢!, of the car-
ton blank, and two slotiing kniv T and 48
at opposite ends of the die 26 for coiipera-
die 19 ab its opposite
ends to form the sjots o, , and o, of the
arton blank. The front and rear die nein-
bers 2423 at the left-hand side of the min-
chine, o similar manner to the coiiperative
members 17—-18, are nwoonted on heads 30
and 31 having a Hied connection with the
frame 3, while the front and rvear de wenm-
bers 24'—23" at the vight-hand side of the
machine, also in similar mianner to the co-
operative members 177187 are mounted on
heads 32 and 32 which bave an sdjustable
connection with ihe franwe 3 wheeeby the
members 24°—25" inuy be adjusted Iatersily
with respeet to the members 24625, Tn op-
der that the lateral adjustment of the front
and rear die members at the right-hand
side of the machine may be effected in uni-
son and by means of 2 single adjusiing de-
vice, a U-shaped frame 35 15 provided (see
Tigs. 1 and 29). to the two armns of which
are connected the adiustable supporting
heads of said die members, the supporting
heads of the lower vertically-stationary
nmembers 17—18" heing conne with
bracket artns 36 of said frawe 35 by suit-
able fastening mears such as bolis 87 {see
Fig. 115, and the supporting heads of the
upper reciprocuatory pembers 24237 be-

Tt w

el

23
ing connected with said frame by means of
gibs 38 (see Fig. 1). in a manner to permit
of the reciprocatory movement of the heads
relative to said frame 35, The latter, thus
connected with the adjustable die sapport-
ing heads, s engaged by two endwise sta
tionary screws 40, 40, mounted in the frame
1, which screws are each connected by suit-
able gearing 4142 with an operating erank
43 at one side of the machine. By turning
this crank in the proper divection {hie dies
at the rvight-hand side of the machine may
be adjusted to reguiate the space hetwesn
the same and those at the opposite or left-
hand side of the machine,

The upper transverssely arranged die or
blade 26 and the slotting knife 27 at the left
end thereof are both fixedly connected to the
frame 3. The slotting knife 28 at the right
end of the die 26, however, is connected with
the frame 3 in a manner {0 perinit of its
being adjusted laterally with the die nem-
bers 25'—25’. This adjustiwent of the knife
28 may be provided for in any suitabie man-
nor. In the present case, us mosh

P PN

uiml‘lj’

shown in Fie. 25, it is

1 f

shown in Figs. 21 and 23, said knife ig con-
nected to the creasing die 26 in a manner to
be moved vertically therewith and at the
sane time be capable of a sliding adjustment
in a direction lengthwise thereof; such con-
nection being effected as here shown by pro-
viding the knife with a longitudinal groove
45 1n its upper edge to receive the lower edge
of the creasing die 26 and permit it to fit
thereon, and holding the knife in such con-
nection with the creasing die by means of a
plurality of holding fingers 46, 46, mounted
on the adjustable heads 32 and 33 and en-
gaging st one end with the under side of
Lurs 47, 47, aitached to the opposite sides
of the knife 28, as shown. These fingers 46
re supperted by springs 48 engaging bolts
: .

& atinchbed to the fingers, 1In a manner to
vieldwmgly hoid the knife 28 in operative en-
gageent with the Jower edge of the creas-
g dic 26 and permit of its ready adjust-
ment longitadinally of the latter. Lugs 50
on the adjnstable heads 32 and 53 engaging
with the ends of the bars 47, 47, on the knife
25 serve to connect the latter with said
heads and cause it to be moved with them
when they are shifted to adjust the position
of the adinstable dies relatively to the sta-
tiomary dies as hereinbefore referred to.
The groove 45 in the upper edge of the
Iknite 28 may be provided in any suitable
manner. Jn the present case, as most clearly
provided by forming
the knife of three plates riveted or other-
wise secured together with the upper edge
of the middie plate terminating below the
apper edges of the fwo outer plates as shown.
The transversely-arranged slotting and
creasing die 19 is shown in the present case
(see ¥Fig. 22) as comprising two parallel
members 19°, 197, supported by die holders
55, 535, fixedly connected to the lower frame
1. These die members are arranged with a
space or slot therebetween tc receive the
creasing die or blade 26 and the slotting
knives 27 and 28: the creasing die 26 being
of sufficiently less width than the space be-
tween said wembers as to coSperate with
them to merely crease the blanks, as shown
in Fig. 22, and the slotting knives being of
such width as to cofiperate with said mem-
bers to cut and slot the blank. Two cutters
or cutter dies 56 and 57 are preferably lo-
eated bepween the die members 197, 197, in
position -for cobperating with the inner
transverse ends of the slotting knives 27 and
2% 15 cufting the blanks at the inner or closed
eads of the slots, these cutters together with
the cobperating transverse ends of the slot-
ting knives constituting what T term “slot-
end” cuatters. The cutter 56 (see Fig. 10)
which colperates with the laterally station-
ary kuife 27 is fixedly supported in its posi-
tion, but the cutter 57 which coGperates with
the laterally adjustable knife 28 is adjust-
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ably supported in its position for adjust-
ment with said knife. In the present case
said cutter die 57 is yieldingly supperted by
a plate 58 through the medium of interposad
springs 59 (see Fig. 21) in order that il may
cobperate with the knife 28 upon the descent
of the latter to cutting position and there-

* after be moved downwardly by the creasing
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-slot 63 in the plate 60

blade 26 and out of the way of the latter
upon its passing to creasing position, us
shown in Fig. 22, the arrangement of the
parts being such that the slotting devires
act in advance of the creasing devices. The
cutter-die supporting plate 58 is ‘connected
with a slotted plate 60 (see Fig. 28) which
is slidably supported by the die-holders 45
(see Figs. 21 and 22) with one end engaging
the cutter die 57 within a notch 61 in its un-
der side and thereby supporting said die
against endwise movement on s supporting
springs 59. The other end of said plate 60
engages a notched extension 62 of the ad-
justable slotting knife 28 so as to connect
the cutter-die 57 with said knife whereby it
will be moved with the latter upon any ad-
justment of the same and so be eaused to
maintain its operative relation thereto. The
is located immediately
beneath the knife 28
mit waste chips from the blanks te drop
downwardly therethrough.

Having now described the
of the slotting and creasing devices, 1 will
next describe the devices for controlling the
passage of the blanks through the machine
to be acted upon by said slotting and creas-
ing devices.

At the front end of the machine is located
a suitable support or table-—a section of
which is indicated at 65—upon which the
blanks or sheets to be operated upon are

laced. From this table the operator feeds
the. sheets to the machine, through which
they are fed or carried by suitable feeding
devices. When being so fed through the
machine the sheets ave guided by suitable
gages in order to be properly positioned
relatively to the slotting and creasing de-
vices when acted upon by them. These
gages in the present case are formed in two
at opposite sides of the ma-
chine. The set at the left side of the ma-
chine, indicated at 66, 67, 68, and 69 (see
Fig. 3), are’ supported in laterally adjust-
able position on stationary table sections 70
by suitable clamping devices, such as the
hand-serews 71, whereby they may he set
for any desired length of slot to be cat by
the knife 27. The set of gages at the right
cide of the machine, indicated at 72 and 73,

are supported in a latcrally adjustable posi-

main features

" tion on the die supporting heads 22 and 23

65

by means to be presen.ly describec. whereby
they may be adiusted relatively to “he op-
posing gages ac-ording to the wideu of the

and is adapted to per-

s}

cheets to be fed therebetween. These gages .

79 and 73 arve preferably set a sufficient
distance from the opposing gages to permit
of the sheets being freely entered between
them and arve auntomatically operated upon
the entry of a sheet between them to ad-
vance inte engagement with the adjacent
edge of the sheet and move the sheet firmly
against the oppositely located stationary

oages and so canse it to he accurately posi-
fioned and guided during 1its passage
through the machine. The means here

shown for so operating the gages 72 and 73
comprise two sets of separate but identical
devices, one set for each gage. I will there-
fore describe the set émployed in connection
with the gage 72, the description of which
will be applicable to both sets.

Referring now to Figs. 3 and 11, the gage
72, ¢lidably mounted on the head 22, is pro-
vided with a laterally estending arm 74 ad-
justably connected with a sleeve 75 by a
clanping collar 76, which said sleeve is slid-
ably supported in a second sleeve 77, which
in turn is alidably supported in a bracket 78
vigidly attached to the head 22 at one end
thereoi as shown. A spring 79 located on
{he slecve 77 with its ends bearing against
ihe bracket 78 and a collar 80 on said sleeve
acts to vieldingly hold the latter in station-
ary position with a second coilar 81 thereon
in’ contact with the bracket 78. A second
spring 83, located on the sleeve 75 with its
ends bearing agalnst the collar 76 thereon
and the end of the sleeve 77, operates to ef-
fect a vielding connection of said sleeve 75
and atiached gage 72 with the sleeve 77 by
holding a collar 84 on the outer end of the
sleeve 75 in contact with the adjacent end
of the sleeve 77 or the collar 80 thereon. A
Jever 85, pivoted at 86 to the bracket 78 with
its lower end pivotally connected to the col-
lar 81, is operated by the engagement there-
with of a cam 87 on the reciprocatory head
39 to move the sleeve 77 inwardly or toward
the center of the machine and so advance the
connected goge T2 into engagement with a
cheet to move the same against the opposing
gages in the manner hereinbefore referred
to, the spring 83 serving as a cushion to per-
mit vielding of the gage relatively to the
positively moved sleeve 77 in the event of
the gage being arrcsted by contact with the
<heot or otherwise before completion of its
tull stroke. This advanece movement of the
gage 72 caused by the engagement of the
cam ST with the lever 83 upon the passing of
the head 82, is timed to take place prior to
ihe knife 28 reaching slotting position in
order that the sheet will be properly post-
tioned by engegement with the . opposing
gages when the slotting and creasing opera-
tions occur. At substantially the completion
of the down stroke of the head 32 the cam
87 passes below the codperating end 85" of
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andd

¥
contected  parts “te theie permal posivion
shown jn Fig 11, 44 the following or ye-
b up stecke of the hewd 52, 5 is o

tesirghie
]

a
&
N
&
{

that the cam 87 shouig Pass the lever 85
without operating the sume, and o permit

i D
ax :J;(;ths

this the cam is pivated o the head |
a spring 8% connecting therewiih operating
Lo return the cam to normal aperative posi-
tion following its movement above said Je-
ver, as showi in Fig. 11 The adjustable
connection of the e T4 owith the
sleeve 75 iz ceferred to, permits

RS

the{ore

of the i refatively to the
OPpostng wages sccording to the wiltl of

sheet to lic operated un, 3 leing
split adjacent its end to e b of jis being
firmily clamipeid to the gage s Ly the
clamping collar 76,

When the shects are fod to the machine
by the operator for passage therethrough
between the side gnges us deseribed, they sre
enguged by a puir of feed rolls, 50 and 91,
mounted on a shafe 92 which is journaled
in the heads 20 and 22 of the lower frame 1
and operated from . pulley 493 on the msin
driving shuft 13 throngh a beli 95 which
s over guide volls 96 and 97 Theee
feed rolly ure preferably formed of rubber
and provided with ieft-hund seroy threads
(see Fig. 3) to aid in deflecting ihe sheets
toward the stationary gages ab the left gide
of the machine, for the BUrpo

a0 hereinbe-
fore referred to. The rol} to ab the lefi «ide
of the muchine is supported it an endwise
stationary position en the shaft 92, bal the
roll 91 at the richt side of the machine is
supported on said shaft for enda ise adjust-
ment with the sadjustuble head 2 te which
it is loosely heid by o keeper 95 X foav und
key-way connection (pet shown} betwenn
the roll 91 and gharr e ty of i
endwise adjustmeni of the roll oy said g
The sheets are fod by these feed rolis 49
91 into the machine hetween the tppne
lower memlers of the stolting and er
devices until their advance edgrey
position beyoud or at the rear of
versely arranged dies, where they a
gaged by further feeding mieung by
they are fed on th rough

iy
atd

It
c

the muchine,
last-mentioned feeding means as here shown
(see Figs. 1, 1*, 8 and 12} comprise two
pairs of endless feed belts 4 reanged adjacent
the opposite sides of the muchine for engag-
ing the shects near theip opposite edges.

he coGperating upper and lower helts of
each puir, indicated at 104 and 101 respec-
tively, are mounted at their front ends or
those ends nearest the center of the machine,
on pulleys 102 and 163 wnifal v sapported
by the frame 1, and are wounted at their op-
posite or rear ends on driving pulleys 104

et
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and 105 attached tq shafts 106 and 107 re-
spectively, which shafte are j&oumaled in
AN AUXUITY Frame 119 at the®rear of the
main frame and tonnected by gearing 108
o be driven in unison by a driving belt Afoot
shown) connected with a cone pulley 109 oy
the tower shaft 107, T he pulieys earrying
the pair of belts st the lefy side of the ma-
chine gre Tateraliy non-adjustable, but the
pulleys carrving the pair of belts at the
right side of the machine are laterally ad-
justable in order that the proper relation
of said belfs to the other parts at that side
of the machine may be maintained upon any
adjustment of them, This adjustment of
the belts at the right or adjustable side of
the machine is provided for by monnting
their driving pulleys 104 and 105 for end.
wise adjustment on their respective shafts,
and by mounting the pulleys 102 and 108
at their front ends on the laterally adjust-
ahle head 23, the lowep pulley 103 being
mounted on a suitable bearing connected
direetly with said head 23 and the upper
pulley 102 being mounted on a bearing stud
110 attached to the U-shaped frame 35 which
is ulst connected to said head 23. The up-
ber pulley 102 at the left side of the ma-
chine Is mounted on 4 bearing stud 111 cap-
ried by a bracket 1192 attached directly to
the frame 1 (gee Fig. 3). Fach of the driv-
ing belts 100 and 101 ig engaged by a suit-
able belt tightener, which is here shown
(see Kigs, 1 and 12) as comprising a belt-
engagitig pulley 114 ecarried by a pivoted
arm 115 having a pivotally conneeted screw-
threaded adjusting rod 116 adjustably con-
nected by nuts 117, 117, with a block 118,
mounted on | erossrod of the auxiliary
feame 119, a5 shown, By adjusting the po-
sition of the pulley 114 through the medium
of the rod 116 and itg engaging nuts 117,
the tension of the belts may be readily and
acenratelv adiusted.  Tn order to maintain
the adjacent runs of the belts in close rela-
tion to each other, whereby liability of slip-
Page of the sheets hetween them will be
ninimized 34 much ak possible, the upper
shaft 106 carrying the driving pullevs at
the rear ends of the belts is supported at its
opposite ends in the journal boxes 120 (see
Figs. 1* and 12) which are pivoted at one
end on pivots 121 and at theip opposite endg
are engaged by springs 129 which act to
hear downwardly upon the boxes and hold
the upper prlleys in vielding contact with
the lower ones. " With this construction, the
upper belts adjacent their reapr ends will
adapt themselves verticallv under the action
of the springs 122 to sheets of different
thickness. The movement of the driving
belts over the table 1923 supported on the
connecting beams 124 between the main and
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ing said table with a series of rollers 125
over which the adjacent runs of the belts
will ride as shown.

Now referring again to the passage of a
sheet through the machine from the front
end thereof, after the sheet has been passed
between the oppositely located side guges
to a position with its forward end entered
between the continuously moving feed
belts 100 and 10}, it is engaged and carried
forward by said belts until its front edge
strikes a clutch-controlling trip-device 130
located in the path thereof and operates the
same to throw the machine into operation,
immediately after which the sheet 1s ar-
rested in its forward movement and brought
to a stop by contact with a stop-gage 131,
the feed belts in their continued operation
slipping over the sheet and being inopera-
tive to move the same until it is again re-
leased by the stop-gage. After the sheet is
thus brought to a stop, the upper frame 3
descends (see Fig. 5) to bring its supported
members of the slotting and creasing de-
vices into operative relation with the sta-

- tionary members of said devices on the
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lower frame and act upon the interposed
sheet to produce the end slots ¢', the trans-
verse single crease @', and the end creases
& and ¢%. TFollowing this operation, the
frame 3 with its supported slotting and
creasing members is raised and the stop-
gage 131 lowered, in order to release the
sheet and permit of its being again advanced
by the engaging feed belts. Thereafter, the
sheet is successively stopped three times in
its advance movement through the machine
by successively arranged stop-gages T2, 133,
and 134 (see Figs. 6, 7, and 8), and at cach
stop the slotting and creasing operation just
described is repeated; the second operation
producing the slots ¢* and creases o and €%,
the third operation producing the slots ¢
and creases ¢® and e*, and the fourth opera-
tion producing the slots ¢* and crease «*.
Following this fourth operation. which has
acted on the sheet adjacent its rear end, as
shown, the sheet is again advanced until
brought into contact with a fifth stop-gage
135 (see Fig. 9), which stops the sheet In
position to be acted upon by suitable cat-
ting devices to be hereinafter described and

“cut on the lines £, A, intersecting the slots ¢*

(see Fig. 25) to provide the “securing flap”
g. This last operation completes the blank
and thereafter it passes from the machine.

In feeding a blank through the machine
by means of the feed belts as described, it
is desirable that the belts should operate to
have a uniform pulling action on the blank
which will not be so great as to cause buc-
kling of the blank when it is held stationary
against one of the stop devices, but yet
which will be sufficiently strong and prompt

7

in its action to start the blank from its state
of rest instantly upon the releasing of the
blank by its holding means. To obtain this
desired action of the feed belis irrespective
of any variation in ‘the thickness of the belts
or of the work passing between the belts,
the supporting pulieys 103 for the lower
belis at their front ends are located in ad-
vance of the supporting pulleys 102 for the
upper belts, as clearly shown in Figs. 3,4,
and 8, whereby the lower belts have no di-
rect support immediately beneath the up-
per pulleys and therefore give or yield to
conform to any variation in the thickness of
the belts or work as referred to.

The gages 131, 132, 133, and 134 may be
supported and operated in any suitable man-
ner to successively perform their functions
as described, that 1s, each gage rising to
position to engage a sheet, holding the same
stationary during a stroke of the upper
frame 3 in effeciing the slotting and creas-
ing operation, and thereafter moving below
the path of movement of the sheet to re-
lease the same and permit of its further
movement. The means for accomplishing
the purpose as here shown comprise a se-,
ries of horizontally arranged gage-support-
ing rods 136, 137, 138 and 139, extending
in a direction lengthwise of the machine
upon which ave respectively mounted the
gages 131, 132, 133, and 134, Each of these
gage-rods is supported at its rear end by a
pivoted arm 140 connected to the auxiliary
frame (see Fig. 1°), and at its forward end
is supported by a lever 141 (see Figs. 1 and
4) which is pivotally mounted on a fixed
support 142 with its lower end extending
into engagement with an operating cam,
the lever being held in such engagement
with the cam by the weight of the gage rod
upon its upper end. The cams, indicated
at 143, 144, 145 and 146 (see Figs. 2 and
4) for respectively operating the gage rods
136, 137, 138, and 139 through the levers 141
by raising and lowering the same succes-
sively, are li fixed on a:sleeve 147 which
is revolubly mounted on. the shaft 8 and
driven from the shaft 10 through gears 148
and 149, which geavs in the present case are
of a ratic to impart a one-quarter revolu-
tion to the sleeve 147 to each complete rev-
olution of the shaft 10 and thereby cause
the four cams on said sieeve to successively
operate the gages 131 to 134 inclusive during
four suceessive strokes of the frame 8 in
lotting and creasing the sheet in the man-
ner described. The gage 135, which is the
fifth of the gages in their described order
of operatiim on a sheet, is mounted on the
rear end of the gage rod 136 which carries
at its front end the gage 131, and is operated
to engage and stop a sheet i the manner
hereinbefore referred to, at the same time
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that the gage 131 is ralsed to SNFZAge A stics
ceeding sheet just entered into the miachine,
These several gages are adjustably mwonnted
on their supporting rods for adjustient yol.
atively to each other and to the 1]
transverse cr asing die in ordee o permit
of the distance between  the transverse
creases and slots being regulated qe. ording
to the size and shape of the cartes. to e
formed. Any suitable means rmay be em-
gages in adjustabie
supporting ro In

connection with their iz,
the present case, as most clearly shown in
Figs. 3, 19 and 20, the gage 151 i« attachad
by suitable fastening serews to g block 150
which is slidably fitted to the rod 136 and
adjustably secured in clamped connection
therewith by means COMprising a wedge 151
and cobperating gib 152, interposed hetween
a wall of the block 150 aud the rod 136, and
a screw 153 connecting with the anid
block 150, as shown,
By turning said screw in the proper direc.
tion, the wedge 151 may either be lovsened
to permit of the gage being adjusted, or
tightened to secure the gage in adjusted po.
sition. The other gages, 132 to 135 in.
clusive, are secured in adjustable connectio,
with their supporting rods by means similar

gib

to that just described in convection wiih the.

gage 131,
s hereinbefore referred to, when a sheet

is entered into the machine an ngaged
the continuously moving feed belts, it is on
ried forward by said belts vniif e Tront
edge strikes g clut«:b—cmatroﬁing trip-devies
130 located in the path thereof und Operates
the same to start the machine in operation
prior to the sheet comng fute coninct with
the gage 131, Afior bep & so started ihe
machine may be controlled to antomaticall:
iplete operation or

cycle of operations, which occurs in

stop at the end of one con
the
present case when the sheet has

v

been op-
erated upon four times by the slotting and
creasing devices and hag reached the posi.
tion shown in Fig. 0. Auy suitable means
may be emploved for controling the action
of the zlurch uid thereby the starting and
stopping of the machine. Iy the present
case, satd chdel, which ie of the {riction-
cone tyne, is adapted to be held in NP -
tive position away from chgageinent with
the driving pujiey by means (see Figs, Z, 3,
4, 5 and 10) comprising a disk 155 fixed ic,
the cam sleeve T and provided with o pe-
riphera! shoulder 136, 4 pawl 157 engaped by
said shoolder und el af the froe el of
a swinging arm
am sleeve 147,
free end of waii
ieunted on s figd
162 connecting the feva
lever 163 mount,l m g
and a link 165 coocecting

e
sl o ted on the
8 conneeting the

Eo WD g dever 160

.;i seeoid
eport 164,
i 362 with
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ek bs pivoted
ey and ai s
woted hnk 1oy
DPOr a8 shown,
G A 35 papéo
comsination of parts

o the hub of the ey, pulley
lower ong consected o g pivel
aidnched fo 4 staliongey s
The operntiog of ihiy
i moving the clyteh puliey from operative
ehangement with the & ing puliey 1pon
the ruising of the pawl 157 by the engage-
izent therewith of the s aulider on the disk
155 will be readily undeestood upon ref-
erence Lo the drawings. To now start the
mauchine by the entry of a cheet therein, the
trip device 130 o moved a shight distunce
rearwardly by the tngagement therewith of
the sheet andl Operates through intermed;.
ate devices to theow the pawl 157 from jts
position of Ngagement with thie shoulder an
the disk 155 43 shown in i 4, and therehy
releasing compressed spring 163 located on
the shaft 13 hotvieon a fixed collar 169 there-
citand the hub of the ofugel, iritiey und per-
mitting it to expund atil move said cluiel
pulley Inty operative engagement with {he
ving pullev to start the machine, as shown
10, Thereafter the iachine con-
running until it has performed one
te cyele of operatious, that is, nntil
me or head 3 has made four
wd the codperating parts have com-
eir corresponding  movements, ot
fo dlisk 155 has made one com-
enoand again brought its shoyl.
ment with the pawl 157
rated the eluich pullev to
Wraw from engagoment with the driv-
CDdey stop the muchine.  When
muchine is thig stopped, it purts are i
*position showy in 2 4, with the upper
frame or bowd 2 yoiend £, prermit of the pas-
¢ wider and the stop gage

o sheet stepping pusition: the
hoere: sheven being maintained in

the upper end of 4 veke 168 wi
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the front end of the tubnlay rod 136 anid
having a spring 17¢ surrounding the same
and expanding hetween s« enllar 180 thereon
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shown in Fig, 19, feom which s
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also lowered therewith from engagement
with the sheet, wherenpon it is again re-
turned- to its normal position in advance of
the stop gage as shown in Iig. 19. The
means through which the trip device op-
erates to disengage the pawl 157 from the
shoulder of the disk 155 as hereinbefore re-
ferred to, comprises a shaft 182 mounted in
suitable bearings on the lower frame and
having two lever arms 183 and 184 affixed
thereto, the arm 183 having a loose connec-
tion with the rod 177 to be moved thereby,
and the arm 184 being arranged. upon move-
ment being imparted thereto by the rear-
ward movement of the trip device. to en-
gage a pin 183 on said pawl and move the
Tatter from its engagement with the disk
shoulder. A spring 186 engaging with the
pawl 157 opcrates to normally hold the Iat-
ter in contact with the periphery of the said
disk 155. : _

Instead of having the machine automati-
cally stopped at the end of each complete
operation in the manner described, it may
be desirable in some instances to have it run
continuously. Provision for this is made by
the following means: A sector 190, mounted
to turn on the hub of the disk 155, is mov-
able to and from an operative position be-
neath the lower end of ‘the lever arm 184,
as shown in Fig. 13, where it will engage a
pin 185 on the pawl 157 upon the release of
the latter from engagement with the disk
show.der 156 through the operation of the
trip device 130, and hold said pawl in a
position away from the path of movement
of said disk shoulder, whereby the machine
will continue running until the pawl is re-
leased by the sector and again returned to
its operative position of contact with the
peripbery of the disk 155 under the action
of the spring 186. The sector 190 may be
operated to move from its inoperative posi-
tion as shown in Figs. 1 and 4. to its opera-
tive position shown in Fig. 13, or vice versa,
by any suitable means. In the present case
it is connected with an operating lever 192
at the front side of the machine by means
comprising two rock shafts 193 and 194,
the shaft 193 having the operating lever 192
attached thereto and also having an arm
195 connected by a link 196 with an arm 197

‘of the shaft 194, and the shaft 194 having

a second arm 198 connected by a link 199
with the sector 190. A notched hracket 200
cobperating with a pin 201 on the lever 192
serves to hold the latter in either of its two
positions.

As hereinbefore referred to, after a sheet
has been creased and slotted, it is adapted to
be again brought to a stop by contact with
the stop gage 135 as shown m Fig. 9, and
then cut by suitable cutting devices on the
lines A-—A (see Fig. 25) to provide the se-
curing flap ¢ by cutting off the end portions

o

thereof. shown by dotted lines. These cut-
ting devices may be of any suitable kind.
In the present case they comprise two pairs,
one pair being supported by the laterally
stationary die-supporting heads.at one side
of the machine and the other pair heing
supported by the laterally adjustai.e die-
supporting heads at the opposite side of the
machine, whereby the cutting devices will
he maintained in the same operative rela-
tion to the creasing dies at whatever ad-
justed position of the latter. Iach of these
pairs of cutting devices comprises an upper
reciprocating cutter 205 mounted on the
upper frame 3 and a lower non-reciprocating
cutter 206 mounted on the lower frame 1.
The upper cutter 205 is attached to a verti-
cally reciprocating slide 267 which is fitted
to a guide on a bracket 208 carried by the
upper frame and operated through an ee-
centric rod 209 from an eccentric 210 fixed
to a shaft 211 journaled in the upper end
of the bracket 208. As these end-flap cutters
are adapted to act on the sheet only once
daring the passage of the sheet through the
machine. the upper cutters 205 are operatesd
to make but one complete working stroke at
each fourth stroke of the upper frame 3.
This is accomplished by the  following
means: .\ ratchet disk 212 supported by a
bracket 2135 on the upper frame 3 and hav-
ing operative connection with the eccentric
shaft 211 through gearing 214215 (ses
Fig. 141, 1s engaged by a pawl 216 carried
by an arm 217 which is loosely mounted on
the disk supporting shaft 218 and connected
through a pivoted Ink 219 with a bracket
220 fixedly attached to the lower frame 1.
With this combination and arrangement of
parts, the ratchet disk 212 will be engaged
by the pawl 216 at each upward stroke of
the frame 3 and caused to receive a partial
turn wuich will act through the described
intermediate connections to locate the cutter
205 at the Jowest point of its stroke rela-
tively to the bracket 208 and in position for
coiiperation with the lower cutter 206 at a
predetermined down stroke of the upper
frame 3, as shown in Figs. 5 and 14, and
during the succeeding three strokes of the
frame 3 raise and lower the cutter relatively
to the bracket 208 in a path above its said
operative cutting position wherehy it will
be prevented from acting upon a sheet pass-
ing through the machine. The movement
of the cutter 205 ro and from its operative
cutting = position during the successive
strokes of the frame 3 and the action of its
operating means in effecting such movement
are clearly shown in Figs. 5 to 9 inclusive.

The lower cutters 206 (see Figs. 3 and 18)
are each supported by a bracket 225 con-
nected with the lower frame and yieldingly
held in contact with an adjustable stop 226
by means of springs 227 acting against nuts
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228 on the outer ends of pins 229 which are
connected with the cutter and slidably sup-
ported in a horizontally arranged extension
230 of the bracket 225 as shown. This lat-
erally yielding support of the lower cutter
is for the purpose of holding the same in
close contact with the upper- cutter during
their codperation and so assure a clean
shear cut being made, the upper cutter he-
ing provided with a beveled tang 205° for
engaging the lower cutter in advance of the
upper cutter and positioning the sume for

codperation with the latter.
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* machine, and also,
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-adapte

Located at opposite sides of the machine
are strippers 235 and 236 (see Figs. 3 and
4) which are arranged in position to permit
of the passage of the sheets thereunder and

g to strip the sheets from the upper
slotting knives upon the rising of the lat-
ter from the lower cobperating dies. The

. strippers 235 at the left side of the machine

are mounted on the frame 1 and the strip-
pers 236 at the right side of the machine are
mountéd on the laterally adjustable die-sup-
porting heads. Attached to the strippers at
the front side of the slotting dies are uyp-
wardly curved fingers 237 adapted for de-
flecting the sheets heneath the strippers.
the two sets of strippers
235 and 236 in a position adjacent the lower
transversely arranged creasing die is a se-
ries of springs 238 adapted to lift the sheet
from said die following the creasing oper-
ation.

The general operation of the machine, in
brief, is as follows: Assuming the machine
to be stopped with the upper frame 3 in
raised position, a sheet is pushed into the
machine ‘along the stationary gages at the
left side of the machine until its front edge
enters between the adjacent runs of the
continuously moving feed belts, by which
it is engaged and carried forward until it
strikes and operates the trip device 130 to
release the clutch and set the machine in
operation, and then come to a stop against
the stop gage 131. Thereupon the upper
frame 3 starts its descent, first operating
through the connections shown in Fig. 11
to advance the movable gages 7273 later-

. ally into contact with the sheet and move the

same firmly against the opposing stationary
gages, and then operating on its continued
descent to bring the supported members of
the slotting and creasing devices into oper-
ative relation with the stationary members
of said devices on the lower frame and act
upon the interposed sheet to slot and crease
the same in the manner described. Upon the
starting of the machine as referred to, the
feed rolls 90 and 91 are also set in operation
and these act both to feed the sheets into the
by reason of their left-
hand  serew - threads, coOperate with the
gages 72--73 in deflecting the sheets townrd
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the stutionavy gages at the left side ot wie
machine. Following the engagement of the
sheet by the slotting knives, the movable
gages 72—73 are automatically moved back-
ward from their position of contact  with
the edge of the sheet to permit of the free
advance of the sheet by the feed belts when
again released by the engaging stop gage.
One slotting and creasing operation now
having been completed, the frame 3 rises
and the stop gage 131 lowers, whereupon the
now released sheet is again advanced by the
feed belts. Thereafter, the sheet is succes.
sively stopped three times in its advance
movement by the successively arranged stop
gages 132, 133, and 134, as shown in Figs. 6,
7 and 8, and at each stop the several oper-
ations just described are repeated.  This
completes the slotting and creasing of the
sheet, which has now been performed in the
manner shown in Fig. 25, Following the
Iast slotting and creasing operation, the
sheet is again advanced until brought into
contact with the fifth stop gage 135 which is
mounted on the same rod with the stop gage
131 and has been raised with the latter. The
operator now enters the next sheet into the
machine which will then start on another
series of four strokes of the upper head or
frame 8. Upon the first stroke of this new
series the end flap cutters will act on the
first sheet to provide the flap ¢, after which
said first sheet will pass from the machine
in completed condition.

In the general operation of the machine as
just described, the creasing of the sheets
niay be effected by creasing devices of any
suitable or desired character. Preferably,
however, and as hereinbefore referred to,
devices are employed of a character which’
will crease the blank in a manner to make
a more flexible joint at the bending lines be-
tween the side and-end sections than tween
the adjoining side sections. This 1§ accom-
plished in the present case by adapting the
longitudinally “arranged creasing dies to
make a larger and deeper érease than that
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made by the transverse dies, and preferably

to malke such larger and
ually and by a plurality of successive creas-
ing operations, whereby liability of unduly
separating or breaking the fiber of the board
on such creased lines will be avoided. In
the embodiment of my invention here shown
the set of die members 17—17’ and 24-—24"
at the front side of the transverse dies are
formed to make a relatively wide crease, as
shown in Fig. 24, and the die members
18—18" and 25—25" at the rear side of said
transverse dies are made narrower and
adapted 1o enlarge and deepen the crease
formed by said first set, as shown -in Fig.
25 In the operation of the machine pro-
vided with these dies, a sheet or blank being
fed through the maghine is provided with a

deeper crease grad-
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preliminary crease on the lines between the
side and end sections by the action of the
first set of dies, and 1s subsequently—in its
continued passage through the machine—
furiher creased on the same creasing lines
by the action of the second set of dies: the
suceessive  creasing operations serving to
provide the desired flexibility of joint be-

tween the side and end sections without
causing substantial njury to the carton
material.

A the clutch-releasing trip device 130 is
Jocated some distance to the rear of the
transverse creasing and slotting devices, it
is obvious that if the machine is at rest and
a blank is inserted to position with its for-
ward edge in contact with said trip device
to thereby start the machine, that the for-
ward panel of the blank will receive only
one creasing impression on the lines ¢'—¢’,
the narrow or sec-
ond set of dies. Therefore, in order to ef-
foct the double creasing of the blank on
caid lines e'—e’, the operator will prefer-
ably insert the first blank to a position with
its front edge substantially in line with the
transverse creasing and slotting dies and
then trip the machine by hand and allow the
front panel of the blank to receive an initial
crease on the lines ¢’—¢’ by the front or rel-
atively wide set of dies. Thereafter, the
Hlank will be alvanced into contact with the
trin device and trip the machine off for its
predetermined cycle of operations to com-
plete thé creasing and slotting of the blank.

_In the subsequent feeding of blanks to the

40

machine, the operator will usually and pref-
erably enter each succeeding blank into the
machine to have the front panel thereof re-
ceive its initial creasing impression at the

fourth or last creasing operation of 'the cy-

cle that comp_letcs the previous blank: in

“this way assuring a maximum output of the
o =

“machine.

e
(<3

As a means for varying the depth of

erease made in the sheets, according to the
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“eccentric rods 4 with

thickness "of the sheets or otherwise, the
shafts 5 on the upper frame 3 have an eccen-
tric connection with the eccentric rods 4 in
order to permit of a slight vertical adjust-
ment of the upper frame 3 relatively to the

lower frame 1, which may be conveniently.

and accurately accomplished by means of an
adjusting shaft 240 mounted on the frame 3
(soe Figs. 1 and 2) and having connection
with the eccentric shafts 5 through worms
941 and worm gears 242, the said shaft 240
being adapted to he operated by an applied
kev or crank. As the length of stroke of
the frame 3 is constant the connection of the
the lower operating
eccentric 6 is made X'}elding by mearfs of
split spring-connecte

this connection permitting of the frame 3
and its supporsed creasing members yielding

eccentric strops 243,

i1

in the event of a sheet being passed through
the machine of greater thickness than the
machine is adjusted for and so compensat-
ing for the difference in thickness.

While 1 have shown and described one
particular embodiment of my invention, it
will be obvious that many more or less sub-
oantial changes may be made within the
ckill of the mechanician without departing
from my invention. and as all such mechani-
cal departures are within the purview of my
invention. T do not limit myself to any of
the details of construction herein illustrated
and described for the purpose of disclosing
the invention, except so far as I may be lim-
ited by the prior art to which this invention
belongs.

I claim—

1. In a machine for making box-blanks,
the combination of blank-feeding means, a
transverse creasing device, means to operate
the same to cause it to act a plurality of
times upon a single blank to form a series
of transverse creases therein, and a pair of
longitudinal creasing devices disposed at
either side of said transverse creasing de-
vice and operable simultaneously with the
transverse creasing device to form a pair of
continuous longitudinal creases in the blank.

9. In a machine for making box-blanks,
the combination of blank feeding means, 2
transverse creasing device, longitudinal
creasing devices capable of operating simul-
taneously with the transverse creasing de-
vice upon a single blank and designed to form
continuous longitudinal creases in the blank,
means to operate all of said’ creasing devices
to cause the same to act 4 plurality of times
on a single blank whereby the transverse

creasing device forms series of transverse.

creases in the biank intersecting the longi-
tudinal creases formed by the longitudinal
creasing devices.

5. Tn a machine for making box-blanks,
the combination of blank-feeding means, a
transverse creasing device, a transverse slot-
ting device, means to operate said devices
to cause them to act a plurality of times
upon a single blank to form a series of trans-
verse creases and slots therein, and a pair
of longitudinal creasing devices disposed at
either side of said transverse creasing device
and operable simultaneously with the trans-
verse creasing and slotting devices to form a
pair of continuous longitudinal creases in
the blank. : .

4. In a machine for making box-blanks,
the combination of blank-feeding means, a
transverse creasing device, a transverse slot-
ting device, longitudinal creasing devices
capable of operating simultaneously with
the transverse creasing and slotting devices
upen a single blank and designed to form
continuons longitudinal creases in the blank,
and means to operate all of said devices to
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cause the same to act a plura(lity, of times
on a single blank whereby the transverse
creasing and slotting devices form a series

of transverse creases and slots in the blank

Intersecting the longitudinal creases formed
v the longitudinal creasing devices,

5. In a machine for making bhox-blanks;
the combination of blank-feeding means, a
transverse creasing device, g pair of trans-
verse slotting devices disposed at either end
of said transverse creasing device and in line
therewith, longitudina) creasing devices ca-

-pable of operating simultaneously with the

transverse creasing and slotting devices upon
a single blank and designed to form contin-

~uous longitudinal creases in the blank, and

eans to operate all of said devicgs to cause
the same to act a plurality of times on ga

- single blank whereby the transverse creasing
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and slotting devices form a series of trans-
verse creases and slots in the blank ‘inter-
secting the longitudina) creases formed by
the longitudina] creasing dévices,

In a machine for making box-blanks,
the combination of twe sets of longitudinal
creasing devices arranged end to end, the
creasing devices of the second set being
adapted to form a deeper’crease in the blank
than the creasing devices of the first set, and
medns to feed the blank with a step by step
mation through the machine so that the sec-
ond set of creasing devices will serye to
deepen the creases formed.by- the creasin
devices of the first set at which -time the
creasing devices of the first set will be pro-
viding new creases along the same lines of
the same blank. ' )

7. In a machine for making box-blanks,
the combination of longitudinaj creasing de-
vices, a transverse creasing device arranged
intermediate the ends of ‘the longitudinal
creasing devices, and means to feed a blank
through the machine with g step by step
motion so that in the first position of the
blank the forward extremities of the Iongi-

- tudinal creasing devices wil] serve to crease

the blank, and in sublsequent positions of
the blank the rear portion of the longitudi-
nal creasing devices wil] serve to-deepen the
creases made by the forward portion of the
longitudina] creasing devices whilé the lat-
ter are operating y pon a portion of the same
blank to extend or continue the longitudina]
creases, the transverge creasing deviee being
operative during this time to provide the
same blank with a series of transverse creases
intersecting the longitudinal creases,

In a ‘machine for making box-blanks,

.the combination of lTongitndinal creaging de-

vices and a transverse creasing device ar-
ranged to form transverse creases in the
blank Intersecting the “longitudina] creases

formed by the longitudina]l creasing devices,

means tending to move the blank continy.
ously through the machine, and a plurality

several bending or

“Ing member,

- lines be‘tween the side

1,187,144

of stop devices to interrupt movement of
the blank and permit it to be successively
acted upon by said creasing. devices, :

In a machine for making box-blanks,
the combination of longitudinal creagin de- ¥
vices and transverse creasing and’ slotting
devices arranged to form transverse: Creases
and slots in the blank intersecting thé longi- .
tudinal creases formed by the longitudinal
creasing devices, means tending to movye the
blank continuously through the machipe,
and a plurality of stop devices to in wrupt
movemeny of the blank and permit it to-
successively acted upon by said creasing and
slotting devices. :

10. In a machine of the character de-
scribed, the combination of g creasing de-
vice, slotting devices at opposite ends of
said creasing device and arranged substan-
tially in line therewith, a pair of creasing
devices at right angles to said first-men-
tioned creasing device, one of said slotting
devices and one of said pair of creasing de-
vices being adjustable relatively to the oppo-

site slotting and creasing devices; and oper-
ating means for said devices.

11. In a machine for making cartons of
Paper board or like Mmaterial, having swing. |
ing sections or flaps at theip filling ends,
means for creasing the carton blanks on the Y3
i corner lines thereof com. -
prising a stationary member, a reciprocat-

1 longitudinal creasing devices, ' :
associated with said members, a transverse .
creasing device also associated with saig 100
members and arranged intermediate the
ends of said longitudinal i i :
the devices for creasing the blanks on the
bending lines between the side and filling
end sections being operative to make a
greater crease than those -devices for creas-

1]
8o
( 1]

10K

12. In a machine for making cartons of 110
paper board or like Inaterial, having swing--, .
Ing sections or flaps at their filling ends, -

means for creasing the carton blanks on the

several bending or corner lines thereof coni.
prising a stationary member, g reciprocating
member, longitudinal creasing devices asso.
ciated with said members, a transverse creas-
ing device also assoclated with said mem.- _

ers and arranged intermediate the ends of

said longitudinal creasing devices, the de- 120
vices for creasing the blanks on the bending
and filling end sec..
tions being operative to make g deeper creage

118

125
- ! v Sec )
and operating means for said devices,

13. In a machine of the character de.
scribed ‘and ip combination, a stationa,
member, and 4 reciprocating member, two
sets of longitudinal creasing devices asso- 130
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ciated with each of =aid members, one set
being arranged at the rear of the other and
being operative to act Subsequently to said
other on the same creusing line and further
crease the work on that line, a transverse
creasing device also associated with said
members and arranged intermediate the ends
of said longitudinal creasing devices, means
for feeding the work pelatively to said de-
vices whereby it may be successively acted on
by them, and operating means for said de-
vices.

14. In a machine of the character de-
scribed and in combination, a stationary
member, and a reciprocating member, two
sets of longitudinaj creasing devices asso-
ciated with each of said members, one set
Leing arranged at the rear of the other and
being operative to act subsequently to said
other on the same creasing line and deepen
the crease in the work on that line, a trans-
verse creasing device also associated with
suid members and arranged intermediate the
ends of suid longitudinal creasing devices,
neans for feeding the work relatively to
wid devices whereby it mnay be successively
seted on by them. and operating means for
sutd devices,

15. In u machine of the character de-

“seribed and in combination, blank feeding

mieans, a creasing device arranged trans-
versely to the direction of feed of the blank,
slotting devices arranged at opposite ends
of said creasing device and in line therewith,
two sets of creasing devices arranged par-
aliel with the direction of feed of the blank
and at oppoesite sides of said transverse
creasing device, the set of creasing devices
at the rear of the transverse device being
operative to enlarge the crease made by the
first or front set, and operating means for
said devices.

i6. Tn a machine of the character de-
seribe  «nd in combination, blank feeding
means . creasing. device arranged trans-
versi iy to the direction of feed of the blank,
sleiting dévices arranged at opposite ends of
<aid creasing device and in line therewith,
two sets of creasing devices arranged par-
allei with the direction of feed of the blank
and at opposite sides of sald transverse ereas-
ing device, one of said sets being operative
to uct subseqguently to the other on the same
creasing line, and operating means for said
devices. -

17. In 2 machioe of the character de-
scribed and in combination, means for slot-
ting and creasing a carton blank, means for

fecding a blank relatively to said slotting’

nd creasing means, a stop-gage Yor inter-
rupting movement of the blank at a prede-
termined time in its feeding movement to
permit of its being scted on by said slotting
and cressinge means, a horizontaliy-avranged
veriicallv-mmovable rod or suppori on which

i8

the stop-gage is adjustably mounted for
horizonial adjustment, and means for oper-
ating said rod or support to project the sup-
ported stop-gage into the path of movement
of the blank at a predetermined time.

18. In a machine of the character de-
scribed and in combination, means for slot-
ting and creasing a carton blank, means for
feeding a blank relatively to said slotting
and creasing reans, a stop-gage for inter-
rupting movement of the blank at a prede-
termined time in its feeding movement to
permit of its being acted on by said slotting
and creasing means, a horizontally-arranged
pivotally-supported rod or support on which
the stop-gage is adjustably mounted for
horizontal adjustment, and means for oper-
ating said rod or support to project the sup-
ported gtop-gage into the path of movement
of the blank at 3 predetermined time,

19. In a machine of the character de-
scribed and in combination, means for slot-
ting and creasing a carton blank, means for
feeding a blank relatively to said slotting
and creasing means, a series of stop-gages
for successivel, interrupting moverment of
the blank at different predetermined times
in 1ts feeding movement to permit of its be-
ing succescively acted on by said slotting
and creasing means, a plurality of vertically-
movable horizontally-arranged rods or sup-
ports on which stop-gages are mounted, and
means for operating said rods or supports
to successively project the supported stop-
gages into the path of movement of the
blank at predetermined times.

20. In & machine of the character de-
seribed and in combination, means for slot-

ting and creasing a carton blank, means for

feeding a blank relatively to said slotting
and creasing means, a series of stop-gages
for suecessively interrupting movement of
the blank at different predetermined times
in its feeding movement to permit of its be-
ing successively acted on by said slotting
ansl creasing mesns, a plurality of vertically-

~movable horizontally-arranged rods or sup-

ports on which the stop-gages are adjustably
mounted for adjustment relatively to each
other and to the slotting and creasing means,
and means for operating said rods or sup-
ports te successively project the supported
stop-gages into the path of movement of the
blank: at predeterr 1ned times. ,

21. In a machine of the character de-
scribed and in combination, carton blank
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slotting and creasing means, ineans to cause

several operations of said slotting and creas-
ing means on a single blank passing throngh
the machine, end-flap ecutting means and
means to actuate said end flap cutting means
so that the same will be caused to act only
once on a blank subsequent to the sction of
said slotting and creasing means thereon.
92 In a machine of the character de-
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scribed and in combination, carton blunk
slotting and  creasing means, neans io
atise several operations of sald slotting and
creasing means on a single blank passing
through the machine, the slotting means be-
ing arranved to act in advance of the vreas-
ing means. end-flap  cutting means  and
means to actuate said end flap cutting means
so that tlie same will be caused to act only
once on a blank subsequent to the action of
said slotting and creasing means thereon.

23. In a machine of the character de-
seribed and in combination. carton blank
feeding meuans, carton idank slotting and
creasing means, the slotting means being ar-
ranged und operative to act in advance of
the creasing means, means to cause several
operations of said slolting and creasing
means on a single blank passing through the
machine, end-flap cutting means and means
to actuate said end flap cutting means so
that the same will be caused to act only once
on the blank subsequent to the action of said
slotting and creasing means thereon.

94, In a macbine of the character de-
seribed and in combination, carton blank
feeding means, carton blank slotting and
creasing means, end-flap cutting means, and
means for successively interrupting the feed-
ing movement of the blank to permit of its
being successively acted on by said slotting
and “creasing means and end-flap eutting
means.

25. In a machine of the character de-
seribed and in combination, carton blank
feeding means including a continuously mov-
ing blank-engaging member, carton hlank
slotting and creasing means, end-flap cutting
means, and means for successively interrupt-
ing the feeding movement of the blank to
permit of its being successively scted on by
said slotting and creasing means and end-
flap cutting means. .

26. In a machine of the character de-
seribed and in combination,
feeding means including a continunusly mov-
ing blank-engaging member, carton blank
slotting and creasing means, end-flap entting
means, a series of stop-gages, and means for
operating said stop-gages to successively
project the same across the path of move-
ment of the blank at predetermined time¥s
and interrupt the feeding movement of the
same to permit of its being successively act-
ed on by the said slotting and creasing means
and end-flap cutting means. .

97. In a machine of the character de-

scribed and in combination, carton blank
feeding means, carton blank slotting and
créasifig means, end-flap cutting means, and

means-successivelv inferrupting the feeding

movement ofthe blank relatively to the slot-
ting and creasing means to permit of its
being successively acted on by the latter at

-88-different predeternined points and there-

arton blank”
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after again interrupting its feeding move-
ment relatively to the end-flap coiting means
to permit its being acted on thereby.

28. In a machine of the character de-
scribed and in combination, carton blank
feeding weans including a continuously
moving  blank-engaging member, carton
blank slotting and ereasing means. end-flap
entting means, and a series of stop-gages
and actuating means therefor operative to
successively interrupt the feeding move-
ment of the blank relatively to the siotting
and creasing means to permit of its being
successively acted on by the latter at differ-
ent predetermined points and to thereafter

70
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again interrupt its feeding movement rela-

tively to the end-flap cuiting means to per-
mit 1ts being deted on thereby.

29. In a machine of the character described
and in combination, carton blank slot-
ting and cressing means, means to cause sev-
eral operations of said slotting and creasing
means on a single blank passing through the
machine, end-flap cutting means and means
to actuate said end flap cutting means so
that the same will be cansed to aet only
once on the blank to cut the blank subse-
quent to the slotiing thereof on a line at an
angle to and intersecting a slot therein
formed by said slotting means.

20. ITn a machine of the character de-
seribed and in comblnation, carton blank
slotting and creasing means, means to cause
several operations of said slotting and creas-
ing means on a single blank passig through
the machine, end-flap cutting-means and
means to actuate said end flap cutting means
s0 that the same will be caused to act only
once on the blank to cut the end of the
biaunk subsequent to the slotting thereof on
a line at an angle o and intersecting a slot
therein formed by said slofting means.

31. In a machine of the character de-
seribed and in combination, carton blank
slotting and creasing means, the slotting
means being opergtive to slot the blank at
opposite edges thereof, means to cause sev-
eral operations of said slotfing and creas-

_ing means on a single blank nassing through

the machine, end-flap cutting means and
means to actuate said end flap cntting means
so that the same will be caused to act only
once on the blank to cut the end of the blank
subsequent to the slotting thereof on lines at
an angle to and intersecting opposite slots
therein formed by said slotting means.

32. In a machine of the character de-
scribed and in combination, carton blank
slotting means constructed and operative to
slot the blunk at opposite edges thereof,
means to canse several operations of said
slotting and creasing means on a single
blank pussing through the machine, end-flap
ciitting means and means to actuate said
end flap cutting means so that the same will
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be caused to act only once on the blank to
cut the end of the blank on lines at an angle
to and intersecting opposite slots therein
formed by said slotting means.

33. Is a. machine of the character de-
seribed and in combination, carton blank
slotting and creasing means, end-flap cut-
ting means, and operating means imparting
a plurality of working operations to the slot-
ting and creasing means to each working
operation of the end-flap cutting means.

3+ In a machine of the character de-
seribed and in combination, carton blank
slotting means, carton blank creasing means,
and end-flap cutting means, each embodying
a movable member, and operating means im-
parting a plurality of working strokes to the
movable members of the slotting and creas-
ing ineans to cach working stroke of the
end-flap cutting means. .

35. In ‘a machine of the character de-
scribed and in combination, carton blank
slotting, creasing, and end-flap cutting de-
vices, a reciprocatory head carrying said
devices, and means mmparting differential
movements to the slotting and creasing de-
vices and end-flap cutting device respec-
tively.

36. In a machine of the character de-
scribed and in combination, carton blank
slotting, creasing, and end-tlap cutting de-
vices, a reciprocatory head carrying said
devices, and means imparting a plurality of
working strokes to the slotting and creasing

devices to each working stroke of the end- -

flap cutting device.

37. In a machine of the character. de-
seribed and in combination, carton blank
slotting, creasing, and end-flap cutting de-
vicus, a reciprocatory head carrying said de-
vices and having the end-flap cutting device
movably mounted thereon, and means im-
parting a plurality of working strokes to
the slotting and creasing devices to each

working stroke of the end-flap cutting de- |

vice. :
38. In a machine of the character de-
seribed and in combination, carton blank
slotting, creasing, and end-flap catting de-
vices, a reciprocatory head having said slot-
ting and creasing devices attached thereto
for movement in unison therewith and hav-
ing said end-flap. cutting device slidably
mounted thereon, and means for imparting
a plurality of working strokes to the slotting
and creasing devices to each working stroke
of the end-flsp cutting device.

%9. In a machine of the character de-
seribed and in combination, carton blank
creasing, slotting and end-flap cutting de-
vices, 4 reciprocatory head carrying sald de-*
vices and having the end-flap cutting de-
vice movably mounted thereon, means for
reciprocating said head. and means con-

trolling the position of the end-flap cutting

18

device relatively to the head whereby it will
be rendered inoperative to act on the blank
during certain strokes of said head.

40. Tn a machine of the character de-
scribed and in condbination, carton blank
forming means embodying two coiperating.
menbers one of which is slotted, means for,
feeding a blank relatively to said formin
means and past the slotted member thereof,
means for interrupting the feeding move-
ment of the blank to permit of its being
acted on Ly said forming means at a prede-
termined point, and means for disengaging
a blank froem said slotted mémber subse-
quent to its being acted on by the forming
means. )

41. In a machine of the character de-
scribed and in combination, carton blank
creasing means embodying two cofiperating
wmembers one of which is slotted, means for
feeding a blank relatively to said creasing
means and past the slotted member thereof,
means for mterrupting the feeding move-
ment of the blank to permit of its being
acted on by said creasing weans at a prede-
termined point, and means for disengaging
the blank from said slotted member subse-
quent to its being acted on by the creasing
nieans. ‘

42. In a machine of the character de-
seribed and in combination, carton blank
forming means, means for feeding a blank
relatively to said forming means to be acted
on thereby, a series of stop-gages for suc-
cessively interrupting the feeding movement
of the blank to permit of its being succes-
sively operated on by said forming means,
a clufch-controlled “operating mechanism
for said blank forming and feeding means
and for said stop-gages, and means for op-
erating the clutch to throw said mechanism
into operation including a trip device ar-
ranged in the path of movement of the
blank to be operated thereby. said trip de-
vice being supported in position in advance
of the first stop-gage of the series.

43. In a machine for making hox-blanks,
the combination of blank-forming means
embodying two coiperating menbers, one of
which has au elongated slot, and a series of
springs disposed along the length of said
slotted member for automatically disengag-
ing thé blank therefrom subsequent to its
being acted upon by the forming means.

44. In a machine for making hox-blanks,
the combination of means tending to move
4 blank continuously through the machine,
a plurality of longitudinal gage rods, each
of which carries a stop gage. said stop gages
being set to stop the blank in different post-
tions, and means to raise and lower said
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gage rods bodily and in timed relation to

render said stop gages effective and inef-
fective for operating upon the blank.
45. In a machine for making box-blanks,

136



" of ‘which carries a stop gage for arresting -

§

18

thé combination of means tending to feed -
~theé blank continuously through the machine,

a plurality of longitudinal gage rods, each

movement of the blank in a predetermined
position‘thereof, and means to impart a ver-

- tical lifting movement to each gage rod at a

1o
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. ing device of each pair toward and away

predetermined time to bring its stop gage

", 1nto the path of movement of the blank and

thereby arrest the motion of the same. '

‘46. In a. machine . for making box-blanks,
‘the combination .of means tending to feed
the blank continuously through the machine,
a plurality of longitudinal gage rods, each
of which carries a stop gage for arresting
movement of the blank in a predetermined
position thereof, and means to impart a ver-
tical lifting movement to each gage rod at a

redetermined time to bring its stop gage
into the path of movement of the blank and
thereby arrest the motion of the same, said
means being operable to subsequently lower

the lifted gage rod to withdraw its stop gage

from the path of movement of the blank.

47. In a machine for making box-blanks, .

the combination: of a transverse creasing de-
.vice, a pair of longitudinal creasing devices
disposed at either side of said transverse
“~créasing device, and means to simultaneously
“adjust the corresponding longitudinal creas-

-from the opposite longitudinal creasing de-
vices. ‘

1,187,144

- 48. In a machine of the class described,
the combination of carton .blank forming
means, clutch-controlled operating means
therefor, means for moving the carton blank
through the machine, a plurality of stop
gages to interrupt movement of the blank in
different-positions thereof to permit it to be
operated upon by the forming means, and
trip mechanism associated with the first of
said gages to render the clutch of the operat-
ing means operative. ,
49, In a machine of the class described,
the combination of carton blank forming
means, clutch controlled operating means
therefor, means for moving the carton blank

through the machine, a plurality of stop-

gages to interrupt movement of the blank
in different positions thereof to permit it to
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be operated upon by the forming means, trip -

mechanism associated with the first of said
gages to render the cluteh of the operating
means operative, and means capable of au-
tomatically rendering said cluteh inopera-
tive after all of saig
to intermittently arrest movement of the
blank. .

Signed at Rochester, in the county of

55

gages have operated -
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Monroe, and State of New York, this 10th .

day of January, A, D, 1912.
EDGAR M. HAWKINS.
Witnesses: :
RoBERT J. (FARRISON,
Lovurse Ervs.



