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UNITED STATES
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CHARLES C. GAMM AND FREDERICK H. CORDES, OF

MACHINE AND METHCD
Application filed

This invention relates to a method and ap-
paratus of forming a crease or groove in
sheet or corrugated material. It is now a
common practice to form containers, includ.
ing rectangular boxes, of various kinds of
fiber board and corrugated board and it is
also a common practice to form creases in
said material, along which the material is
folded to form the container. While vari-
ous methods and apparatus have heretofore
been used in forming such creases in the ma-
terial, certain objections have always exist-
ed. When the material is folded to form
a container, the laminations of the material
often separate so that the material expands
and is rendered soft and of reduced strength
and stiffness.

It is an object of this invention, therefore,
to provide a simple and efficient method and
apparatus for forming a crease or groove in
fiber sheet or corrugated material.

It is a further object of the invention to
provide a method and apparatus in which
the sald crease or raised groove is formed in
the material by drawing the material be-
tween a male and female dis having respee-
tively a groove and rib thereon, co-operating
to form the groove in the material, and in
which one of said dies is rapidly reciprocat-
ed against the other, the material being con-
tinuously fed between said dies.

It is still another object of the invention
to provide a machine having a fixed die, a
movable die, feed rolls at each side of the
dies for drawing material therebetween,
means for rapidly reciprocating one of said
dies against the other, together with means
controlled by movement of the material for
actuating said last mentioned means.

It is also an object of the invention to pro-
vide such a machine as cet forth in the pre-
ceding paragraph, in which the movable die
1s pivotally mounted adjacent the fized die.

It ig still further an object of the inven-
tion to provide a method and apparatus for
forming a crease or raised groove in fibrous
sheet or corrugated material, by compacting
the same between male and female die, one of
which is heated.

These and other objects and advantages
of the invention will be fully set forth in
the following description made in connec-
tion with the accompanying drawing, which

February 11, 1926,

87, PAUL, MINNESOTA.

FOR FORMING CREASES IN FIBER BOARD.

ferial No. 87,529,

like reference characters refer to the same
parts throughout the different views and in
which :— ‘

Fig. 1 is a central vertical longitudinal
section through the machine;

Fig. 2 is a vertical section formed on line
2—2 of Fig. 1, as indicated by the arrows;

Fig. 8 is a vertical section taken on line
3—3 of Kig. 2, as indicated by the arrows:

Fig. 4 is a plan view of a blank or a box
having the creases formed therein;

Fig. 5 is a perspective view of a portion of
a sheet of material having a groove formed
therein;

Fig. 6 is an edge view of a sheet of mate-
rial bent at the groove formed therein, to
have its sides at right angles, and

Fig. 7 is a perspective view of a container
formed of a sheet of material having the
grooves formed therein.

Referring to the drawings, a machine is
shown comprising side frames 10 having
openings 10* adjacent their lower ends,
which openings are surrounded at the inner
side of said frames by reinforcing ribs 10,
said frames being connected together adja-
cent their lower ends, by a cross bar 11 hav-
ing its ends disposed in the openings 10°
The side frames 10 are connected af their
upper ends by the cross rail 12 secured to
central upstanding portions 10¢ of frames
10 by the bolts 18. Secured to the central
part of cross rail 12 is a fixed female die 14,
the same being secured by the headed and
nutted bolts 15 having their heads counter-
sunk in the lower face of said die. The die
14 is adapted to be heated and for this pur-
pose a heating element 16 is provided, indi-
cated in dotted lines in Fig. 1, the die hav-
ing binding posts 17 at its ends, to which
the terminals of member 16 are connected,
and which posts are adapted to receive the
conductors 18, the heating element 17 pref-

rably being of electrical type.

The side frame members 10 have also se-

cured thereto and extending longitudinally.

thereof, the upper frame members 19, which
frame members extend over the cross rail
12.  Said frame members 18 have lugs
at each end, bored to receive the headed
and nutted bolts 20, the nuts of which sur-
mount the Ings on member 19.. The bolts
20 extend through the fanges 10 of side
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frame members 10, the under side of which
flanges the heads of said bolts engage and
said bolts are surrounded by comparatlvely
heavy compression coil springs.21 disposed
beneath the top of flanges 10¢ and the bottom
of the lugs on members 19. The members 19
have spaced hosses 19* bored to receive and

have journaled therein, the shafts 22 which
extend across the machine from one mem-
ber 19 to the other. The shafts 22 have se-

~ cured thereto the feed rolls 23 spaced equal
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distances at each side of the fixed die 14.
Side frame members 10 also have bosses 10e
bored ‘to have journaled -therein the sha

24 which also extend from one side frame

member to the other and have secured there-
to the lower feed rolls 25, shafts 22 and
24 -being vertlcally alined. The shafts 22
and 24" progect at”one side of the machine
and have secured thereto the meshing gears
26 and 27. The gears 27 are driven by a
gear 28 disposed betweep the same and car-
ried on the hub-of a pulley 29 journaled on
a stub shaft 30 secured in.a hub projecting
from the side of one of the side frame mem-
bers 10. Pulley 29 is held on shaft 30 by the
collar 31 -securved by the bolt 32 thremed
into said shaft. The gears ‘70, 27 and 28
are indicated in “dot-and dash lines in Fig. 1.
Side frame members 10 are also connected
by a cross head 33 having at its central por-
tion upstmdma spaced members 33% ~Mem-
bers 33 are tormed as projecting lugs at

one end and are bored to receive the plvot‘

pin 34 extending ‘therebetween and having
pivoted thereon the lower movable die 3‘

The die 35 cons‘ututes a male die adapted to
co-operate with the fixed die 16 and has a

ceentral upatandmo rib 85* extending longi-

tudinally of its top surface. A phmoer 36
has its upper end disposed between members
33* and has a reduced portion e\tenmno
downwardly through cross head 88, a shoul-
der thus being formed to contact with said
cross:head and hold. the plunger in position.
The plunger 36 extends downwardly into the
upper end of the cylinder 37, the lower end
of ‘which rests on the cross bar 11. Cylinder
37 is bored at 87 to have slidably mounted
therein the piston 38, said piston having
spaced portions with a reduced portion
therebetween. The piston 88 has a portion
38 extending upwards-into a reduced bore
of cyhnder 38 portion 38* being also in two
parts, with a connectmo pmtlon of reduced
diameter. Cylinder 37 is further promded
with fluid chambers 37 and 37c. Ports 37¢

and 37¢ extend 1espect1velv from the top
and bottom of chamber 87" into the cyhndex
bore 372, and similar ports 37 and 375 ex-
tend respectlvely from the top and bottom
of chamber 37% into the cylinder bore. A
passage 37" also extends through cylinder
38 and communicates with the reduced bore

at the top of the eylinder at its upper end,
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and communicates with an exhaust passage
117 extending from member 11 at its lower
end. L’ur is supphed to the bottom of cyl-
inder 87 by a fluid or air pipe 40 which ex-
tends downwardly through the cross bar 11.
Pipe 40 is connected by smtaole connections
to a pipe 41 secured in an air smﬂ)lymn valve
42 mounted on the cross rail 12, Said valve
has a passage 42* communicating with the
pipe 41, which passage communicates with
8 chamber 42° in the valve which is “mplied
with air or other fluid by the suppi; pipe
43, -The valve proper 44 has g mcilng stems
at its uppe: andﬁowe* sides and is adapted
to seat on & valve seat formed at the bottom
of chamber 42" so aq to cut off communica-
tion-hetween pipes 43 and 41. - The valve 44
normally is pressed to its seat by a spring
45, The lower valve stem 44° of valve 44
projeets -through the bottom of the valve
caging 42 and Tests upon the upper end of
lever 45 pivoted at 4 46 to a bra"'ce 47 se-
cured to the under Q1(1e of the cross rail 12.
The other end of the lever 45 curves down-
ward and is pivoted by pivot member 48
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to the ends of a pair of levers 49 extending

in opposite divections from pivot 48 and piv-
oted respectively by the piveots 50 and 51
to downwardly extending arms of bracket
47, The ends of levers 49 ave formed as
veversely curved fingers 49 having their
lower surfaces substuntlalh at the Dottom
of the feed 10lls 23, these fingers extending
respectively towards opposite ends of the
machine.

Operation.

In operation the pipe 48 will be connected
to a suitable source of fluid under pressure,
such as .compressed air and power will be
applied by a suitable belt to the ’)UHLV 29.
When pulley 29 is driven the feed rolis 23
and 25 will :be votated through the gears
26, 27 and 28, so that rolls 23 and 25 are
driven in opp051te directions and in such .a
mannerthat they will tend to progress a sheet
material therebetween. Flectric current is
supplied from a sumitable source to the con-
ductors 18, so that the die 14 is heated. The
fibrous sheet of material lustrated as 55,
which may be smooth or corrugated, is now
fod between the rolls 23 and 25 as shown in
Figs. 1 and 3, and between the dies 10 and
35. When the die 85 is in- its upper posi-
tion, the rib 85* projects into the longitudi-
nal groove in die 14. Tt will be noted that
the free end of die 85 has its top surface
inclining somewhat downwardly so that the
rib in the die 35 is not at such a great height
at this end of the die. As the watw'm]
passes between the first rolls 23 and 25, it
lifts the finger 49
other end of the respective lever 49 and
moves the short end of lever 45 downwardly.
This raises the free end of lever 45 and

100

106

110

115

This depressm; tnv'

1549



10

15

20

bl

40

i~
&

50

bl
&R

6b

1,611,784

valve stem 44% so that valve 44 is lifted
from 1its seat against the pressure of spring
45°.  Air thus is supplied from pipe 43 and
from chamber 42° to the pipe 41. - As stated,
this pipe is connected to the pipe.40 and air
is thus supplied to the cylinder 37 and to
the bore 37* therein.

The air supplied to the bottom of bore 372
forces the piston 88 upward. When said
piston reaches a certain point, the reduced
portion of said piston affords communica-
tion between ports 37' and 37° and the air
thus passes through the top of piston 38.
The piston strikes against the top of the
cylinder and rebounds and the air at the top
thereof impells the same downward, when
the air at the top is cut off and exhausted
through the exhaust port 87 The piston
is again urged ypwardly, and thus recipro-
cates very rapidly. The piston and cylin-
der illustrated show merely a common com-
mercial form of valveless reciprocating tool.

The piston 38 is thus rapidly reciprocated
in the usual manner for an air driven recip-
rocating tool. The upper end 38 of the
piston then imparts a series of blows or im-
pulses to the lower end of plunger 36.
These impulses occur with great rapidity
and the plunger 86 then imparts a like se-
ries of very rapid blows or impulses to the
lower side of the movable die 35. This die
is thus repeatedly raised and presses the ma-
terial 55 against the die 14 and rib 350
presses the material into the groove in die
14 so that a crease or groove is formed in
the material, as illustrated in Fig. 5.  This
groove thus forms a rib on one side of the
material. The upper die 14 being heated,
an embossing effect is given to the material
and the portion thereof which is pressed in-
to the groove in the fixed die is compressed
and compacted. When the material is bent
to form a box, so that the portions 55 and
55 at each side of the groove extend at right
angles as shown in Fig. 6, there will be no
opening of the layers or laminations of the
material. The fibrous material used always
contains a certain amount of moisture and
the heating and compressing effect of the
dies compacts the material so that the same
1s made stiffer and has less tendency to open
up when bent, as shown in Fig. 6. The ma-
terial moves continuously through the ma-
chine and after the same passes. the rear end
of the dies 35 and 14, the crease or groove is
perfectly formed therein. It will be seen
that owing to the downward inclination of
the top of die 35, the groove is gradually
formed as the material moves between the
dies. The piston 38 and plunger 36 will
continue to operate until the material has
passed beyond the finger 49% at the vear of
the dies, as this finger will hold the valve 44
open. After the material has passed this
last finger 49, the finger will be allowed to

8

drop and the action of the fluid piston 38
will be stopped. It will thus be seen that
the material can be quickly run through
the machine and a perfect crease or groove
formed therein.

From the above description it is apparent
that applicant hag provided a very simple

‘and efficient method and apparatus for creas-

ing or forming a groove in fibrous or corru-
gated sheet material, such as is now com-
monly used in the construction of containers.

In Tig. 4 a sheet of rectangular material
56 is shown, the same having been cut as
shown at the slots 56* and having been pro-
vided with creases or grooves along the lines
56°. After having been so creased, the box
is folded as indicated in Fig. 7, to form a
rectangular container, the overlapping sides
being secured in any suitable manner, as by
staples or adhesive, ‘

The method and apparatus disclosed have
been amply demonstrated in actual practice
and found to be very successful and efficient.
Not only is the operation performed in very
rapid manner, but a very superior product is
obtained.

It will, of course, be understood that vari-
ous changes may be made in the form, de-
tails, arrangement and proportions of parts
of the apparatus and in the steps and se-
quence of steps of the method, without de-
parting from the scope of applicant’s inven-
tion, which, generally stated, consists in a
device and method capable of carrying out
the objects above set forth, in the novel parts
and combination of parts disclosed, as well
as in the novel steps and sequence of steps
disclosed, and also as set forth in the ap-
pended claims. :

“What is claimed is:

‘1. An apparatus for creasing fibrous sheet
or corrugated material having in combina-
tion, a stationary die, a movable die, said
dies being shaped to press the material there-
between and form a groove therein, means
for feeding the material between said dies
and means for rapidly reciprocating said
movable die against the material to form
said groove therein: :

2. An apparatus for creasing fibrous sheet
or corrugated material having in combina-
tion, a female die having a groove extending
longitudinally through the surface thereof,
a male die having a rib adapted to press the
material into said groove, means for feeding
material between said dies and means for
rapidly reciprocating one of said dies where-
by the material is compressed between the
dies and a groove formed therein.

3. An apparatus for creasing fibrous sheet
or corrugated material having in combina-
tion, a fixed die, a die adapted to aline and
co-operate therewith and pivoted at one end
to swing toward and from said fixed die,
means for feeding the material between said
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dies: and means for rapidly reciprocating
said movable die to form a groove in said
material.

4. An apparatus for creasing fibrous sheet
or corrugated material having in combina-
tion, a female die having a groove extend-
ing longitudinally through the sarface there-
of, 2 male die having a rib adapted to press
the material into said groove, means for con-
tinuously moving the material between said
dies and means for rapidly reciprocating one
of said dies to form a groove 1n said mate-
rial.

5. An apparatus for creasing fibrous sheet
or corrugated material having in combina-
tion, a female die having a groove extending
surface theieot,
a male die having a rib adapted to press the
material into said groove, said dies being
constructed and arranged to approach more
closely at one end than the cther, means for
continuously feeding the material between
said ‘dies and means for rapidly reciprocat-
ing ome of said dies to press the material
therebetween, whereby a groove is formed
in said material.

6. An apparatus for creasing fibrous shect
or corrugated material having in combina-
tion, a female die having a groove extending
lIongitudinally through the surface thereot, a
male die having a rib adapted to press the
material into said groove, means for contin-

wously feeding the material between said
o o

dics, means for rapidly reciprocating one of
said dies to press the material therebetween,
whereby a groove is formed in said material,
and means controlled by the movement of
the material, for rendering said last men-
tioned means operative.

7. An apparatus for creasing fibrous sheet
or corrugated material having in combina-
tion, a female die having a groove extending
longitudinally through the surface theveof, a
male die having a rib adapted to press the
material into said groove, means for contin-
uously feeding the material between said
dies, means for rapidly reciprocating one
of said dies to press the material therebe-
tween, whereby a groove is formed in said
material, means controlled by the movement
of the material, for rendering said last men-
tioned means operative, air operated means

1,611,734

for actuating said last mentioned means, a
valve for controlling the supply of air to
said air operated means and means oper-
ated by the movement of the material, for
controlling said valve.

8. A method of forming a .crease or
groove in fibrous sheet or corrugated mate
rial, which consists in progressing the mate-
rial between 2 die having a groove extending
Iongitudinally therethrough and a male die
having a rib extending longitudinally there-
of. adapted to co-operate with said groove
and rapidly reciprocating one of said dies to
press the material between said dies and
form a groove therein. ,

9. A method of forming a crease or
greove in fibrous sheet.or corrugated mate-
rial, which consists in progressing the mate-
rial continuously between a female die hav-
ing a groove extending longitudinally there-
through and a male die having a rib ex-
tending longitudinally thereof, adapted to
co-operate with said groove, heating one of
said dies and rapidly reciprocating one of
said dies to press the material therebetween
to emboss the same and form a groove
therein.

10. A method of forming =z crease or
groove in fibrous sheet or corrugated mate-
rial, which consists in progressing the mate-
rial continuously between a pair of dies
adapted to co-operate and form a groove in
said material and rapidly reciprocating one
of said dies to continuously form a groove in
gaid material.

11. An apparatus for creasing fibrous
sheet or corrugated material having in com-
bination, an upper female die having a

.groove extending longitudinally through the

surface thereof, a lower male die having a
rib adapted to press the material into said
groove, means for continuously moving the

aterial between said -dies and means im-

parting a series of rapid blows to said male
die to cause the same to press the material
against said female die and form a groove
therein.

In testimony whereof we affix our signa-

tures.

CHARLES C. GAMM.
FREDERICK H. CORDES.
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