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' CHARLES HENRY PALMER AND JOHN WILLIAM DENMEAD, OF AKRON, OHIO.
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strip of paper a piece that is severed in co-
operation with the die- -pressure thereon,which

- UNITED STATES

Patent OFFICE.

PAPER-BOX-MAKING MACHINE.

SPECIFICATION forming part of Letters Patent No, 602,140, dated April 12, 1898
Application filed Aprﬂ 19,1897, Serial No. 632,791. (N o model.) '_

To all whom it may concern:
Be it known that we, CHARLES HENRY

PALMER and JOAN WILLIAM DENMEAD, citi-
zens of the United States, residing at Akron |

in the county of Summit and State of Oh10

"have invented certain new and useful Im-—

provements in Paper-Box-Making Machines;
and we do hereby declare the following to be
a description of the invention, such as will

enable others skilled in the art to which it
‘appertains to make and use the same, refer-

ence beinghad totheaccompanying drawings.
Our mventlen relates to that el&ss of paper-

“box-making machinery in which a box or
sheath open at one or both ends is made from -

a continuously-fed strip or ribbon of paper.

In our invention the box is formed by a se-
ries of vertically-rotating arms provided with
laterally - preJeetlnﬂ' lntermlttently rotating
and vibrating dies or formers journaled there-
These dles press from the continuous

piece is partially formed as it is forced by the
die through an aperture in the table into a
fixed oseillating, die former or folder. This

- die vibrates on its pivot to fold one inner edge
of the box over the die journaled in the ro-

- tating arm, which die then revolves against
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a spring secured. beneath the aperture in the
table to fold over the other part that is glued
of the same edge of the box. The die, with
the folded box thereon, then presses against a
series of rollers secured to a curved spring-
pressure arm that is elastically held in posi-
tion concentric with the onward movement of
the die.
means of its crank, friction-roller, and cam-
track, the paper having had the glue placed
thereon at intervals to secure the adhesion of
the parts sofolded. As thearms are rotated
successively the completed box or sheath is

pushed off therefrom by a sliding discharge--

ring encireling the dieand actuated by a cam-
treek ‘and the ar ms continue in their rota-
tion, eerl‘ying the strip of paper to be folded

over the dies again down through the aper-

ture in the table, that is made with rigid walls
to aid in the successive formation of boxes.

The paper is perforated at proper intervals |

‘it passes as it enters the maehme

view of our machme
tion taken from the rlﬂ'ht hand side of the

The die is caused to revolve by .

| that it may be intermittent] y regulated as it

is fed continuously forward to the knife by

properly geared or actuated feed-rolls, the

upper one of which is provided with a pro-
jecting feed-reﬂ‘ulatmﬂ* tooth that enters the
perforatlon in the Stup moving within a cir-

cular aperture Féin the lower presser-roller,
over which the paper passes between the

flanges of two rolls that hold it firmly in place
as it is-presented to the knife that severs

therefrom the portion from which the box is

made, as hereinafter described. The glue is

_applled by means of a fluted roller revolvmﬂ'

In a tank of hot glue and provided with
intermittent raised surfaces that are alter-

‘nately brought in contact with the paper at
| regular mtervals to apply the glue at the

proper place. An adjustable ﬂ'mde roll re-
ceives the paperfrom the glue-roll, over which
This ad-
justable guide-roll is caused to increase or de-
crease the distance of travel of the material

after the glue has been applied to assist its

partial dr’*yinﬂ* or hardening to render its ad-

‘hesive quality certain.

In the drawings, Figure 1 represents a plan
- Fig. 2 is a side eleva-

machine. Fig. 3is a suie elevation on the
opposite suie partly in section. Fig. 4 is a
side view of the oscillating die or former Fig.
9, & sectional view of the same. Fig. 5o 18 a
detail sectional view of the table with”its ap-
erture and the pressure and folding devices.
Ifig. 6 shows the knife-lever and its a,ctua,tmcr
star-wheel Fig. 7 shows the feed-rolls in
elevation.
rolls.  Fig. 3 1s a detail view of their inter-
mittent actuating mechanism. Fig. 9 is a
View In perspective showing a section of the

rotating arm and the die ,]ourneled therein,

the v1bmtmo' crank secured on the end of the

‘same, 1ts adwstable stop secured on the ro-
tatinﬂ arm, ard the spring-rod and frietion-

roller thatim parts the vibrating action to the
die. Fw 10 is a sectional view of the same,

‘also show ing the box-discharging ring and 1ts

actuating arm and pin that pushes the box
from the die when completed; Fig. 11, an end
view of the same; Fig. 12, a plan Vlew of the

Fig. 7* is a sectional view of feed-
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fluted gluing - roll and its scraping spring- |

cleaner. Fig. 13 is an end view of the glu-
ing-roll; TFig. 14, a plan view of a piece of the
paper strip or material from which the box
is formed, showing the figured surface and
the controlling-aperture that regulates its
feeding into the box-making machine.

In the drawings a main driving-shaft R,
actuated by a belt-pulley R', causes a gear-
wheel R? to revolve and impart, motion to the
pinion R®on a parallel shaft R*, having keyed
thereon a cam-wheel C% that carries a crank-
pin that actuates a pitman B*, the other end
of which is secured by a crank-pin to a pawl-
bearing plate B, which is loosely journaled

on its shaft b’ and provided with a pawl B*

by the side of the ratcheted plate B', that is

keyed thereon and imparts an intermittent |

movement to the gear-wheel. The pawl and

ratchet mayv be disconnected by raising the

pawl and the gear of the feed-rollers ro-
tated forward or back to secure their adjust-
ment in connection with the feed-tooth ¥’ of
the feed-roll and the perforated figured box-
making strip F. This gear-wheel b imparts
an intermittent motion to the feed-roll pin-
ion b? that actuates the gear-wheels ff' of
the feed-rollers and caunses the paper or ma-
terial I¥, from which the box is to be formed,
to be fed forward. The upper feed-roll car-
ries flanges ¢, that press upon the paper

strip, and the feed-flanges KF° upon the lower

feed-roll serve as guides for the edges of the
paper strip, and at one part the upper flange
Fis cut away, as at I’ to free the pressure of
the flanges of the roller as it revolves, afford-

~ing a free movement forward of the strip by

the feed-regulating tooth I, that enters the
aperture IF? in the paper. This regulation
is important to regulate and control the pa-
per to be cut in proper relation to the posi-
tion of its ficured surface. 'The knife H 1s
attached to the plate N, that is secured to
the knife-arm E, which is pivoted at its rear
end at e above the horizontal plane of the
table and provided with a knife near the cen-
ter of the pivoted arm, which arm is extended
to a point below the table and is actuated by
the star-wheel E' upon the main shaft to
press down upon the knife-arm below the
plane of the table, and thus secure a right-
angle cut upon the strip of paper from which
the box is to be formed. The pivoted rotat-
ing die A2 journaled in the arm A, presses
the box-blank down through the aperture
in the table, the fixed walls of the aperture
forming the lower edge and two sides, (see
Fig. 5*,) and thus the partially-formed box
is brought in contact with the lower jaw of
the fixed oscillating die or former M and 1ts
spring - pressure plate m, secured therein.
This oscillating die or former M ispivoted at
M’ beneath the aperture in the table and
held to its normal position by means of its
crank-arm 7, secured to its pivot-journal and

to said erank-arm, will
.normal position as it continues its forward

which the first fold is made, has its plane
slightly below the edge on the opposite side.
This die or former M will be oscillated and
close the inner edge of the box over the up-
per edge of the rotating vibrating die A*.

The arm K is secured to the side of the

aperturein the tableand provided with spring-
pressure plates against which one side of the
die presses to fold that side of the box, as
shown in Fig. 5.

Arm P is pivoted at one side of arm I be-

neath the table and is provided with frietion-
rollers and a spring-pressure rod P* and
thumb-set-serew nut p* to regulate its pres-
sure under the stress of the dies A* of the
rotating arms that are caused to revolve by
means of their crank-arms A’ and friction-
roller @’ being brought in contact with the
cam-track D. A spring-rod o, pivoted at a’
pull the same to its

travel by the rotation of arm A and passes
over cam-track D. . -
The oscillating former M has a crank-arm
n, to which is secured a holding spring-rod O,
that causes it to return to its normal position

after it is released from the pressure of the

rotating die A=
The spring-rod a? pivoted to the crank-
arm at ¢, will cause the die A* to return to

its normal position, and when the arm is rotat- -

ing to its upper point the discharging-arm A,
with ring A®, is actuated by its pin A° which
is brought in contact with the cam-track A’
and caused topush the box from the die, when
the cam-track A8, which tracks are secured

to the arched bar A° will force the discharg-

ing-arm back, so that its ring will be within
the groove a and the die left free to form
another box as it is continued in its rota-
tion. -

The device for placing the glue upon the
material as it enters the machine consists of

a revolving glue-roller S% provided with al-

ternate fluted flat surfaces S* and a scraper
C!, This glue-roller is journaled on a shaft

S, that is provided at its outer end with a

ratchet - wheel S', secured thereon, and a
loosely-supported pawl and ecrank-arm S%,
provided with a pawl that is moved by the
rod 7', that is actuated by the erank r, secured
on the side of the pinion R° This mechan-
ism admits the adjustment of the pawl and
ratchet to regulate the position of the roller
initsrelation toits actuating-rod and imparts
to the gluing-roller an intermittent rotary
movement to place the glue as it 18 hot at
regular intervals upon the corrugated sur-
faces of the gluing-roller, that has a verti-
cal movement imparted to it to apply the glue
to the material of which ‘the box 1s to be
formed. |

The glue-roller shaff is journaled upon the
arms C1, that are secured within a vertically-
vibrating frame C° that is pivoted on each

its spring O. The edge of the die A® over | side of the machine at CY'C?  This frame has
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an intermittent vertical movement 11nparted'
to it by means of a vertical rod C7, that is se-
-cured to the arm CS, that is secured to ifs
supporting actuating-arm C°, that slides in
1ts guiding-standard ¢, secured to the table.

This arm is actuated by means of a pwoted
lever. C, prowded with a slotted end ¢’ and a
securing-pin c*

spring-rod C°. The vibration of this pivoted
lever C imparts an intermittent vertical

movement to the rod €7, that hooks beneath

the vibrating frame C8 and 1mparts an inter-

mittent Ve,rtica_,l movement to the glue-roller,

causing it to be raised and brought in con-
tact w1th the strip of box materlal and apply

‘the glue at the desired point.

The guiding-roll T, secured to its adgust-
able frame shdes upon its supporting-bars

T', and by means of its adjusting-screw T? in
the outer bar I° the guiding-roll may be

moved to or from the gluing-roll to any dis-

tance required to permit the hardening or |
setting of the glue.on the materlal as 1t passes

to the machme

t is the steam-pipe for keeping the glue in |
‘the boxes are formed may be of any proper

the reservoir S° in proper condition by heat
conveyed to its steam- ehamber beneath the
olue.

In the continuous oper ation of the machine
the printed and perforated strip (shown in
Fig. 14) isfed forward into the machine, pass-
ing over the gluing-roller to receive the glue
on 1ts under S1de and over the n'mdmﬂ'-rol]

‘which reverses its direction and brmﬁ's the

glue onthe upperside. Thestrip then passes

under the spring-pressure fingers A to the

feed-rolls between the _SDrip-guiding flanges

E°, so that the intermittently-feed-regulating

| tooth F' enters the aperture F? in the ma-

terial as it is fed into the machine by the

- pressure of the feeding-flanges F® upon the

15

55

~ ing-die M and its spring-pressure plate m,

60
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strip as i1t passes over the lower roller. The

strip moves forward beneath the knife and

over the die-aperture in the table to the stop

H', when the knife is caused to descend and

cut off the piece from which the box is to be

formed, at which moment one of the arms

conveying the rotating die A® presses the

same downwardly through the aperture in the,

table against the spring-pressure plate K, se-

cured beneath the aperture in the table, and
folds the box-blank over three sides of the

die. The die moves into contact with the
lower projecting jaw of the oscillating fold-

and the continued forward movement of the
rotating arm and its die will cause the oscil-
lating die to vibrate on its pivot, and its up-

-per jaw will fold one projecting side flap of
the box over the die journaled in the rotating
“As it continunes its move-
ment over the series of rollers on the spring- |

arm as it revolves.

This lever vibrates upon its
‘axle €', as its other end is caused to rise by
the cam-wheel C% revolving against a frie-
tion-roller againsb.the strain of a returning

1nterchangeable dies for making dif

pressed arm the box is caused to assume an
inverted position as its: die is reversed by
means of its crank-arm A3 that comes in con-

tact with the cam-track D secured to the
frame, and thus the other pro;|ect1no' side flap
of the boxis folded over, and the glue which
has been applied on 131113 side causes the ad-

70

hesion of the parts thus folded. Asthe crank-

‘arm passes off of the track the spring-rod a?,

pivoted to the crank a° and secured beneath

the wecond following arm, will pull on. the
‘¢rank, causing it to revolve and restore the
The adjustable
stop a* is to limit the movement of the crank
and maintain it in position as it travels over

die to its norma,l position.

the cam-track D. As the vertically-rotating
arm A revolves with its die, bearing the com-

pleted. box, the cam- track A7 will contact

with the pin Af and move its discharging-

arm A* with its ring AS and cause the dls-.

charge of the box from the die into a suitable
receptaele provided for this purpose, but not

75

SC

shown in the drawings, and as the rotating .

arm moves on the box-discharging device is
retracted to its normal position by means of
the cam-track A% and the arm continues to
revolve in its successive operation.

90

The material or strip of paper from Wthh -

kind applicable therefor, whether it is per-
forated or not or whether there are one or

95

more perforations, so far as the operation of .

the box- forming dies i8 concerned; but our

invention 1s more particularly deswned to -

form boxes from material the surface of which

proper position as may be desired on the out-
side of the box, which we accomplish by
means of the perforation 1n the paper for

the purpose of controlling and regulating its

I00O

1s figured or printed in any design or color
which is caleulated to appear in uniform

1'05_ -

feed and placement in the process of cutting

and forming the box, substantially as shown

and descrlbed | |
Tt is well known' that a Very shﬂht varia-

110

tion in the feed or movmn'forwaa d of the strip

is liable to cause considelable diSplacement

of the figured surface thereon in a series of

Operatmns and we find it necessary to main-
tain the proper place of each individual
printed or figured piece of paper from which
the box is formed in order to secure the uni-
form locality of the colors or designs upon

‘the completed. box.

The ad;justment of the dewce that applies
the glue is important to enable the placement

of the glue at the proper relative point in

connectlon with the printing a,nd folding de-
viges.

In our machine we contemplate the use of
‘erent

sizes and shapes of boxes.

Having thus described our invention, what
we (31&1111, and desire to secure by Letters Pat-
ent, 1s— |
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1. Ina box-making machine that forms the |

box from a printed or figured strip of paper, a
table provided with an aperture having rigid
walls that form two sides of the box, the ver-
tically-rotating arms A, the horizontally-re-
volving box-forming dies journaled therein,
the folding oscillating die for folding one edge
of the box over the die journaled in the ro-
tating arm as it moves downward, combined
with the stationary cam-track and the crank-
arms of the die journaled in the rotating arm,
to secure the proper action of the dies to fold
the other glued part of the box over against
the pressure-spring located beneath thetable,
and said pressure-spring, substantially as
shown and described.

2. In abox-making machine, the vertically-
rotating arms and their box-forming dies in
combination with the oscillating folding-die

and its spring-pressure plate that folds over
-one edge of the box, and the spring-pressure

arm, Substantmlly as shown and described.

3. In a box-making machine the vertically-
rotating arms and revolving dies, actuated
by their ecrank-arms, the cam-track, the oscil-
lating folding-die and spring-pressure arm,to
form the box, combined with the box-dis-
charging arm and its cam-track that removes
the completed box from the dies of the re-
volving arm in its continuous rotation sub-
stantially as shown and deseribed.

4. In a box-making machine the combina-
tion of the vertically-rotating arms and re-
volving die, the fixed oscillating folding-die
M and its spring- pressure plate m that is
caused to oscillate on its pivot M’ and fold
over the top edge of the box on the rotating
die as it is brou n*ht in contact therewith, and
its spring O'a,nd crank n that cause it to rock
back to its normal position substantially as
shown and described.

- 5. In a box-making machine the intermit-
tent feed-rollers and their pressure flanges or
surface provided with an intermittent releas-
ing-notch, one of said rollers being provided
with a feed-regulating tooth to admit the free

‘movement of the paper, whereby the paper

is fed forward by the feed-regulating tooth 1n-
dependent of the feeding-flanges substan-
tially as shown and described.

6. Inapaper-box-making machine the pawl-
bearing plate B loosely journaled on itsshaft
b', the ratchet-plate B’ keyed to said shaft,

the geared wheel b, the pinion 0° the feed-.

roll shaft and its adjusting-tooth I’ and the
knife, whereby the material may be regulated
and properly timed in feeding & printed and

perforated strip of paper to the cutting-knife
substantially as shown and deser 1bed

7. In a box-making machine for making a
box from a eontmuous printed or figured pa-
- per strip provided with regulating feed aper-
tures or notches at regularintervals, the com-
bination of the feed-rollers, the feed-regulat-

ing tooth carried by one of the rollers oper-
autmn' to intermittently adjust the forward
movement of the paper to secure the proper
placement of the figure thereon in relation

to the box-forming dles as the paper is fed
forward in an 1nterm1ttent movement in the

formation of boxes, substantially as shown
and described.

8. In abox-making machine the mechanism

for feeding the pr mted strip having the ap-
erture B for regulating its feed, comprising
the rollers havmw the feed-tooth F’ and the
notched flanges fo admit a free movement
and ad] ustment of the printed strip forward
in combination with the knife H operating
substantially as shown'and described.

9. In a box-making machine the vertically-
moving frame, the intermittently-revolving
oglue-roller S2 supported and journaled there-
on, the glue-tank in which the rollerrevolves
and provided with its fluted gluing-surface
S¢, means for intermittently raising the frame
Vertlcally to cause the surface S* £o place the
olue upon the strip of paper that passes over
it, substantially as shown and described.

10. In a box-making machine the glue-
roller S2,its intermittent fluted or corrugated
frlmnﬂ‘-sulfaces St said roller being journaled
within the ver tically-vibrating fra ame C°, the
glue-tank, means for inter mlttently 1otatmﬂ'
the roller in the tank, and means for Vibmt-
ing the frame for applying the glue at cer-
tain intervals to the paper as it passes over
it, substantially as shown and described.

11. The glue - roller shaft S, its ratchet-
wheel S’ secured thereto, its peuwl and emnk—
arm S? loosely journaled thereon, its rod 7,
actunated by the pivot-pin 7 secured to the
continuously-rotating pinion R?®, secured to
the shaft R* combined with cam-wheel C*

‘that causes the lever C to vibrate on its axle
C' and impart a vertical vibratory movement .

to the glue-roller-supporting frame, substan-
tially as shown and described. .

12. The glue-roller - supporting arms C5,
their vertically-vibrating rod C°, the vibrat-
ing lever C and its cam-wheel C% connections
intermediate the rod ¢"and the lever C, where-
by an intermittent vertical action 1s impart-
ed to the gluing-roll substantially as shown
and deseubed

13. In a box-makuw machine the combina-
tion of the vibrating Tover E that is pivoted
at e and provided w1th the knife I secured
to the center of the pivoted arm which 18 ex-
tended to a point below the table, the main
actuating-shaft R and the star-wheel E' ar-
ranged t0 press down upon the arm E below
the plane of the table and thus secure a right-
angle cut upon the strip of paper from which
the box is to he formed substantially asshown
and described.

14. In a box-making machine that forms

the box froma continuous strip of paper, hav-
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ing‘ the printed or figured surface thereon, | .

[

and provided with adjusting apertures or
notchestherein,the intermittent rotating and
vertically-vibrating glue-roll, the guiding-roll
T, the feed-rolls and their 0‘111d1ng-ﬂan ges B,
the feeding pressure-flanges F¢, the ad]ust-
ing-notch Fﬁ and feed-reﬂulatmﬂ' tooth F',
the spring holdm o-fingers h h, the knife H
and the stop H’, in combination with the To-
tating box - formmn" dies, Substa,ntlally as
shown and descnbed -

In test1mony whereof we afﬁx our signa-
tures in presence of two witnesses.

CHARLES HENRY PALMER
JOHN WILLIAM DENMEAD.

Witnesses as to Chas. H. Palmer
WM. PIERCE, -
S. MCCREADY

- VWitnesses as to John W. Denmead
‘M. H. COoLAHAN,
CHARLES OOLAHAN
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