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To all whom it may concermn:

Be it known that I, HARVEY S. MUNSON, a
citizen of the United States, residing at New
Haven, county of New Haven, and State of
Connecticut, have invented certain new and
useful Improvements in Machines for Refold-
ing Paper Tubes, fully described and repre-
sented in the following specification and the
accompanying drawings, forming a partof the
same.

The object of thisinvention is the mechan-
ical performance of the operation of prelimi-
nary folding, or, asitissometimes called, ““re-
folding” or ¢ breaking back” the once-folded
seams, and folding or bending the creased, in-
dented, or embossed lines constituting the
other or.blind and unfolded seams, by which
seams the four sides of the box-tubes are
united, so as to be opened up into substan-
tially rectangular form in cross-section for
use, said tubes being formed from flat blanks
suitably creased longitudinally for such fold-
ing and having their free edges lapped and
secured together to constitute tubes capable
of being collapsed or rendered flat for pur-
poses of storage or shipment and of being
opened up by bending them upon their fold-
ing-lines, so as to attain a substantially rec-
tangular or hollow form suitable for the re-
ception within them of contents, such as a
slide. :

Of the said four sides the broader ones are
hereinafter referred to asthe ““top” and *“ bot-
tom” and the narrow ones as the ‘“sides,” so
as to enable their ready distinction from each
other,anditistobe understood thatordinarily
several of these blanks are associated together
during the refolding operation and are after-
ward eut apart Dy transverse severance.

In the ordinary course of their manufac-
ture, whether performed by hand or by ma-
chinery, the flat blanks of paper, cardboard,
or similar suitable material are first properly
creased longitudinally upon theirlines of ulti-
mate fold, and then have their outside or free
edges united to each other by a lapped seam,
usually secured by glue, which converts the
blank into a collapsed tube. From this ma-

nipulation and in this condition it will be ob-
vious that the material has been once folded
or bent upon itself along the lines of two (the
outermost) of its seams, and that these two

seams will have been pressed flatwise to the
greatest degree, thus leaving the other two
seams necessary to the formation of a rectan-
gular tube simply embossed, creased, or in-
dented for folding, but unfolded. In manip-
ulating this eollapsed tube so as to convert it
into a rectangular tube for the reception of
its. contents the indicated lines for the un-
folded seams will exert the greater resistance,
for the reason that they will then receive their
first folding operation, and - consequently
where such box-tubes are opened up to be
packed with their contents by the aid of me-
chanical devices this resistance in the unfold-
ed seams will present a difficulty in and ob-
struction tothat operation, which subjects the
manufacturing packers to additional cost in
the delay and otherwise during such packing
maunipulation. If,however,duringthemanu-
facture of the tube all of its uniting-seams are
once folded or bent upon -themselves, they
will be equally susceptible tosuch subsequent
manipulation as must ultimately be given to
them in converting the flattened tube into a
hollow tube for or reception of contents, and
hence when so treated they will be capable of
easy manipulation during the packing opera-
tion. Thismanipulationoftheuniting-seams
is a refolding operation upon the creased or
otherwise indicated folding-lines of the tube,
and especially of the blind or unfolded seams
called ‘‘refolding” or ‘breaking back,”
whichimpartsto all of its fourseamsthe same
manipulation—thatis,in forming the flat tube
the material is bent upon itself along the line
of two of its seams, and then, through the re-
folding operation upon the tube, the material
is so manipulated as to fold or bend it upon
itself along the line of its two remaining or
unfolded seams, although in the case of the
once-folded seams they are broken back or
refolded. Thus each seam is bent, weakened,
or manipulated in substantially the same
manner, by which it results that all of the
parts of the tube may be easily moved under
uniform resistance in transforming. it from a
flat into a tubular form, thus capacitating the
tube to be dealt with by mechanisms or by
hand in the packing operation without any of
its seams offering undue resistance thereto.

The invention consists, broadly, in a means
for folding, refolding, or breaking back a flat-
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tened or collapsed box-tube composed of card-
board or similar material properly creased,
embossed, orindented onits longitudinal fold-
ing-lines by passing the same between mov-
ing sides or walls, whereby each tube is grad-
ually contracted widthwise or opened up to
rectangular formin cross-section and then is
gradually extended and again collapsed, be-
ing thus so manipulated by moving on its
folding-lines as to render- it uniformly sup-
ple, flexible, or limp.

The invention includes moving upsetting-
rollers in one of its forms, and embraces, in
codperative combination with such upsetting-
rollers, both feeding and drawing rollers. It
also embraces modifications and construe-
tions of parts, all of which features of in-
vention are fully hereinafter deseribed, and
pointed out in the claims.

Practical embodiments of these improve-
ments are illustrated in the accompanying
drawings.

In the drawings sccfion-lines mark the
plane in-which an illustration is made, the
reference-number for the line indicates the
figure which embodies the view, and the ar-
row-head connected with each section-line
points the divection in which the picture is
seen. Ifeathered arrows show the direction
of movement of the parts with which each is
associated, and like reference-characters des-
ignate corresponding parts.

Figure 1 is a plan view of a machine for
performing a refolding operation upon tubu-
lar blanks designed as the outer part or en-
velop of a box. Fig. 2 is a side elevation
thereof. Ifig. 3 is a cross-sectional elevation
on the line 3 of Tig. 1, showing more partic-
ularly the upsetting-rollers 3 3 as seen look-
ing toward the receiving end of the machine.
Fig. £ is a similar view on the line 4 of Fig.
1, showing more particularly the upsetting-
rollers 4 4 as seen looking at the receiving
end of the machine. Tig. 5 is a similar view
on the line 5 of Fig. 1, showing more partic-
ularly the upsetting-rollers 5 5 as seen look-
ingat the receiving end of the machine. Fig.
6 is a similar view on the line 6 of Fig. 1,
showing more particularly the drawing-roll-
ers 6 6 as seen looking at the delivery end of
the machine. [Fig. 7 is a view similar to that
shown in Fig. 6, but illustrating a modifica-
tionof thedrawing-roliers. Figs.8and 9 are
respectively plan and side elevations of a
long tube or a series of connected short tubes
in different stages of the operation of refold-
ing the same as performed by the mechanism
shown in Tfigs. 1 to 6. Figs. 10 and 11 are
similar views of a tube as manipulated by
the useof the modified drawing-rollers shown
in Fig. 7.

In order to aid a ready understanding of
these improvements, the general construetion
and arrangement of parts and their driving
mechanismsin a preferred form herein illus-
trated will first be described and then their
operation will be explained. The machine

shown embodies a pair of horizontal feeding-
rollers 2 2, mounted upon suitable axes in
journals supported by the bed at the feeding
end of the machine, and a pair of drawing-
rollers 6 6, similarly supported at the delivery
end of the machine, both feeding and draw-
ing rollers being preferably sufficiently near
to cause each pair to frictionally move the
tube. Between these feeding and drawing
rollers are pairs of upsetting-rollers arranged
upon vertical or suitable axes. The first pair
3 3, placed slightly in advance of the feeding-
rollers 2 2, have grooved peripheries adapted
to receive, guide, and control the outermost
edges or folded seams of two folds of the
flat tube. The second pair 4 4 are likewise
grooved, but the grooves are so shaped as to
support and act not, only upon the outermost
edges thereof but bear upon the narrower
sides of the tube when the same has been par-
tially opened, so as to separate its top and
bottom. Throughout their main portion the
peripheries of the third pair 5 5 are conieal,
but they may be modified so as to become
conoidal, in either form acting to support and
control the tube upon its top and bottom or
widest parts, or their shape may be such as
to bear upon all sides of the tube, the tube
during its passage through these rollers be-
ing in or nearlyin a refolded condition. The
uppermost of the feeding-rollers 2 2 isin this
casc upon the main driving-shaft 20, and the
pair of these rollers 2 2 are geared together,
80 as to revolve in unison by means of spur-
wheels 21 22.. The uppermost of the pair of
drawing-rollers 6 ¢ is mounted: upon a shaft
23, that carries a pulley 24, whereby motion
is transmitted to it from the driving-shaft 20
by means of a pulley 25 thercon and a driving-
belt 26, running over said pulleys 24 25.

The drawing-rollers ¢ 6 are geared together
by means of spur-wheels 27 28, by which they
are drivenin unison. The pairs of upsetting-
rollers 3 3, 4 4, 5 5 are respectively provided
with grooved driving-pulleys 33 33, 44 44, and
55 85, around which run driving-bands 34 35,
whereby said rollers are driven in unison,
said driving-bands being held to duty by
grooved tightening-pulleys 77 78, and the
whole series of upsetting-rollersare drivenin
unison with the feeding and drawing rollers
by means of driving-bands 357 38, that run
around grooved pulleys 66 on the shafts of the
upsetting-rollers 55 and over grooved driving-
pulleys 45 46 on the shaft 23 and intermediate
grooved guiding-pulleys.

The feeding-rollers and drawing-rollers are
adjustable vertically by means of sliding
boxes and adjusting-serews, as shown, and
the respective pairs of upsetting-rollers 35,44,
5 5 are adjustable to and from each otherby
means of sliding boxes and adjusting-screws
13 13, 14 14, and 15 15, which adjustment of
the upsetting-rollers is for two purposes—pri-
marily, to adjust the respective rollers with
respect to each other in order that the refold-
ing operation may be perfectly performed by
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each set, and, secondarily, for the purpose of
moving said rollers to.the degree necessary
to enable the machine to operate upon dif-
ferent widths andl thicknesses of collapsed
tubes.

The double adjustment of the feeding-roll-
ers 2 2 is, primarily, to enable the same to be
adjusted correctly with respect to the first
pair of upsetting-rollers 8 3, and, secondarily,
to suit the thickness of the collapsed tube
due to the material composing it, and the ad-
justment of the drawing-rollers 6 6 is for the
latter purpose.

Single tubes of a box length or preferably
of a length suitable for the construction of
many boxes, in which case the short lengths
are subsequently separated by transverse
cuts, are fed either by hand or by a feeding
mechanism, such as the machine in which
flat blanks are converted intocollapsed tubes,
and thus they are directed in their flat or col-
lapsed condition when their plies approxi-
mately form a line between the feeding-roll-
ers 22. 'Theserollersadvancethe tubeto the
nip of and between the upsetting-rollers 3 3,
the grooves of which are either shaped to ex-
actly receive the outer edges of the collapsed
tube or adjusted toward each other, so as to
not only receive its edges, but very slightly
compress the tube, thus opening or allowing
the flattened tube to open to a slight externt,
as shown in Fig. 3. As the tube advances
from these upsefting-rollers 3 3 its leading
end, slightly opened by the action of the roll-
ers 3 3 or by its own inherent expansive ac-
tion, passes to the nip of and between the up-
setting-rollers 4 4, the grooves of which are
so shaped and related as to still further open
the tube, (see Fig. 4,) the conical shape and
extent of the recesses in said rollers being
preferably such as to cause the narrower
sides of the hollow tube to be largely or fully
supported, as shown. DBy considering this
Fig. 4 and the open condition which the tube
then has with respect to its almost flat con-
dition (shown in Fig. 3) it will be observed
that the pressing action of the upsetting-roll-
ers 3 3hascaused the tube to gradually change
its shape in cross-section and converted the
leading end of what was an almost flat tube
into approximately rhomboidal shape, which
is the form imparted to the tube in passing
through the rollers 4 4. As the now well-
opened end of the tube enters between and
passes through the upsetting-rollers 5 5, the
working surface or upper part of one of which
is conieal, while the working surface or lower
part of the otheris conoidal, (see Fig. 5,) said
rollers press upon the wider portions or {op
and bottom of the tube, thus causing the tube
to be sofarrefolded asto passthrough and be-

-yond the rectangular conformation, as shown

in Fig. 5, and again become rhomboidal or
approach a collapsed condition in a direction
opposite to that which the parts had when
the tube entered the machine and having the

reversed. From these upsetiing-rollers 5 5
the tube enters between the drawing-rollers
6 6, the surfaces of which are horizontal and
parallel and operate to press the tube flat or
bring its plies again approximately to a line
and deliver the same out of the machine en-
tirely refolded.

It will be observed that the collapsed and
the partially-refolded tube in all conditions
of shape it has in being distended and re-
folded will, as it approaches each of the pairs
of upsetting-rollers, be readily received be-
tween the same by reason of the flaring guide
their circular form presents for the leading
end of the tube, and hence that each pair of
upsetting-rollers will not only readily receive
the tube, but truly and effectively act upon it
to progressively open the same by bending it
upon its creased or otherwise indicated lines.

It will be nnderstood from a consideration
of Figs. 8 and 9, which show the varying con-
dition of the parts of the tube from its col-
lapsed state through its changes in being re-
folded and its return to the collapsed condi-
tion, that the sides, top, and bottom of the
tube all move laterally upon their uniting-
seams, which, acting as hinges, thus become
bent and rebent, and hence rendered equally
supple, during which operation the course of
the tube is somewhat serpentine or twist-
like, the moving walls of the die acting to
contract the flattened tube gradually at its
narrow sides and widening it in a direction
at right angles to its top and bottom sidesor
plies and then gradually widening it in the di-
rection of its narrow sides and gradually con-
tracting it in a direction at right angles to its
top and bottom sides or plies to again flatten
it. Three pairs of suchrollers, as shown, have
been found practically and perfectly effect-
ive, but the operation may be performed by
a less number, or in cases of some material
be facilitated by using a greater number of
these upsetting-rollers.

In the case of the rollers 4 4, as their oper-
ating or active surfaces are the angular ones
that bear upon the narrow sides of the tube,
it is apparent that they might be mere cones
and still operate, but it is preferred to provide
them with the shoulders at the termination
of the active conical portion. In the caseof
the rollers 5 5 their conical and conoidal por-
tions are the active parts of these rollers, and
hence their cireunlar portions or straight sides,

“which are shown as extensions of the conical

and conoidal portions that are active upon
the top and bottom plies or broad sides of the
tube, might be omitted, as they are not essen-
tial, but it is preferable to have these straight
portions in order to secure a perfect operation
and a high rapidity thereof, and these por-
tions when straight may form the angle of
contact of the corners of the tube or be
slightly conical, so as to entirely bear upon
the narrow sides of the tube, and the conical
or conoidal portions of these rollers may, if

angles uniting its sides at the folding-lines | desired, be of the same shape—that is, may
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be conical or conoidal—but having one co-
noidal, as shown, is desirable, since curving it

outwardly imparts, by inwardly bending the |

top or bottom of the tube, an overfolding of
the formerly-unfolded seams.

As shown, the box-tube when refolded into
the condition which appears in Fig. 5 tends
by itsresiliency to recover or collapse into its
former condition, so that as it enters between
the drawing-rollers 6 6 it is pressed flat or re-
turned into its first collapsed condition after
having been folded in an opposite direction,
as we have seen, by the upsetting-rollers.
Thusallof theseamsin the tubehavereceived
a complete refolding, whereby each of the
seams is rendered equally limp or supple, thus
enabling the tube to be readily opened from
a flat to a rectangular or hollow condition to
receive its contents.

By substituting for the drawing-rollers 6 ¢
apairof conicalrollers 77 on horizontal shafts,
as shown in Fig. 7, or by setting the rollers
6 6 on oblique shafts, which would be their
equivalent, the tube may be pressed flat as it
emerges from the machine by a continuation
of the movement of its parts in the same di-
rection in which they are moved by the re-
folding-rollers 5 5, as will be apparent.

When the refolding is all in one direction,
as will be the case in using the oblique rollers
7 7, the varying condition of the parts of the
tube will be substantially as is shown in Figs.
10and 11, the outermost seams or those which
were completely doubled in the collapsed and

non-refolded tube becoming the innermost or |

opened-out seams when the refolded tube is
again collapsed.
that though it is advantageous and hence
preferred to use the drawing-rollers 6 6 or 77
or some equivalent therefor these are not es-
sential, as the refolding operation is accom-

plished before these rollers are reached, and .

their function is to restore the collapsed con-
dition of the tube.

The collapsed tube might also befed, to the
upsetting-rollers by hand, aided or not by a
guide, but it is preferable that a guide should
be used and that the same should be feeding-
rollers. It will be apparent that the upset-
ting-rollers may be increased, so as to pro-

gressively move the plies of the tube laterally

through all of its course, whether that course
be partially in one direction and partially in
the other, as is indicated in Ifigs. 8 and 9, or
wholly in one direction, as is indicated in
Figs. 11 and 12.

Itis desirable to positively confine the pass-
ing tube in its proper relation to some of the
upsetting-rollers, and for this purpose there
is added thereto an overhanging rim 40, which
thus affords an abutment against which rests
one doubled edge orseam of the tube. This
is not essential, but a convenient and useful
means, aiding the rapid operation of the mech-
anisms. The mode of driving the upsetting-
rollers may be gearing, by which they would

It may now be remarked |

be positively driven, although the helts and
pulleys are preferred.

What is claimed is—

1. As a means for refolding or breaking
back a flat tube of cardboard previously
creased longitudinally, a series of positively-
driven rollers arranged in pairs to form a dic
with moving walls through which the tubeis
passed and which gradually changes itsshape
in eross-section from approximately a line at
ils entering end to a rhomboidal, then rectan-
gular, then rhomboidal again, with the angles
reversed from or in the same direction as the
previous ones, and then approximately aline,
substantially as deseribed.

2. As a means for refolding or breaking
back a flat tube of cardboard previously
creased longitudinally, a die having moving
walls or sides through which the tubeis passed
and which gradually changes its shape in
c¢ross-section from approximately a line to
rhomboidal, then rectangular, then rhom-
boidal again with angles reversed from or in
the same direction as the previous ones, and
then approximately a line, substantially as
described.

3. As a means for refolding or breaking
back a flat tube of cardboard previously
creased longitudinally, a die having moving
walls or sides and contracting the tube at its
narrow sides from the entrance end of the die
and widening it in a direction at right angles
toits top and bottom sides, and then gradually
widening it, in the direction of the narrow
sides of the tube and gradually contracting
it in a direction at right angles to its top and
bottom sides, substantially as described.

4. As a means for refolding or breaking
back a flat cardboard tube previously creased
longitudinally with folding-lines near its op-
posite edges, a die composed -of a series of
pairs of driven rollers arranged to gradually
press the edges of the flat tube toward each
otherbendingit gradually onits creased lines,
and then flattening said tube again by press-
ing the top and bottom sides together, bend-
ing it sharply on the creased lines, substan-
tially as described.

5. As a means for refolding or breaking
back a flat cardboard tube, the opposite sides
of which have been previously creased lon-
gitudinally with folding-lines near its oppo-
site edges, a die composed of a series of pairs
of driven rollers arranged to gradually press
the edges of the flat tube toward each other
bending it gradually on the said creased lines,
a pair of rollers, each engaging the tube on
opposite sides of the creased lines and having
a groove for the edge of the tube, and rollers
engaging the sides of the tube and pressing
it flat, bending it abruptly on the creased
lines on which it was last bent, substantially
as described.

6. As a means for refolding or breaking
back a flat cardboard tube, the opposite sides
of which have been previously creased longi-
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tudinally near opposite edges, a die having
four movingsidesextending gradually around
the longitudinal axis of the die, two of said
sides at the entrance being close together, and
two separated, and the two separated ones
gradually approaching, and the two close to-
gether gradually separating until the dieis of
rectangularform,and then the two previously-
separated ones approaching and the two for-
merly close together separating again to the
normal width, substantially as described.

7. As a means for refolding or breaking
back a substantially flat tube of cardboard
previously creased longitudinally, a meansfor
compressing the tube consisting of moving
walls carrying the tube between them and op-
erating to contract the tube widthwise and
thus open it into a hollow or tubular form un-
til in eross-section it is rectangular or rhom-
boidal, and then contract the same into a flat-
tened tube, whereby its uniting-seams are
bent and thus rendered limp or supple, sub-
stantially as described.

8. In a mechanism for refolding paper
tubes the combination of two or more pairs of
rollers whereof the bearing-surfaces of the re-
speetive pairsareso correlated that a flattened
box-tube is, in passing through them, opened
up and its seams folded so as to render them
supple, or limp, substantially as described.

9. In a mechanism for refolding paper
tubes, the same eonsisting of pairs of rollers,
the pressing or feeding surfaces of which are
so related as to cause the sides, top and bot-
tom of a tube passed through them to move
laterally upon the seams uniting them where-
by said seams are rendered limp or supple,
substantially as deseribed.

10. A mechanism forrefolding paper tubes,
the same consisting of two or more pairs of
upsetting-rollers, the peripheries of which are
shaped so as to not only compress the tube
but move its plies laterally and thus bend its
seams to render the same limp or supple, sub-
stantially as described.

11. In a mechanism for refolding paper
tubes the combination of two or more pairs of
upsetting-rollers, the peripheries whereof are
soshaped as to compress the tube and respec-
tively to progressively move its plies laterally
and cause their uniting-seams to be bent and
thus rendered limp or supple, substantially
as described.

12. In a mechanism for refolding paper
tubes the combination with two or more pairs
of upsetting - rollers whose peripheries are
shaped so as to compress a paper tube and
move its ‘plies laterally upon its uniting-
seams, of a pair of feeding-rollers, substan-
tially as described. .

13. In a mechanism for refolding paper
tubes, the combination with two or more pairs
of upsetting - rollers whose peripheries are
shaped so as to compress a paper tube and
move its plies laterally upon ifs uniting-
seams, of a pair of drawing-rollers, substan-
tially as described. ’

14. In a mechanism for refolding paper
tubes, the combination with two or more pairs
of upsetting - rollers whose peripheries are
shaped so as to compress a paper tube and
moveits plieslaterally uponits uniting-seams,
of a pair of feeding-rollers, and a pair of
drawing-rollers, substantially as described.

15. In a mechanism for refolding paper
tubes, the combination with two or more pairs
of upsetting -rollers whose peripheries are
shaped so as to compress a paper tube and
moveits plieslaterally upon its uniting-seams,
of a pair of feeding-rollers, and a pair of ob-
lique drawing-rollers, substantially as de-
sceribed.

16. In a mechanism for refolding paper
tubes the combination of two or more pairs
of adjustable upsetting - rollers the periph-
eries whereof are so shaped as to compress the
tube and respectively to progressively move
its plies laterally and cause their uniting-
seams to be bent and thus rendered limp or
supple, substantially as described.

17. In a mechanism for refolding paper
tubes, the combination with two or more pairs
of adjustable upsetting-rollers whose periph-
eries are shaped so as to compress a paper
tube and move its plies laterally upon-its
uniting-seams, of a pair of adjustable feed-
ing-rollers, substantially as described.

18. In a mechanism for refolding paper
tubes, the combination with twoor more pairs
of adjustable upsetting-rollers whose periph-
eries are shaped so as to compress a paper
tube, and move its plies laterally upon its
uniting-seams, of a pair of adjustable draw-
ing-rollers, substantially as described.

19. In a mechanism for refolding paper
tubes, the combination with two or more pairs
of adjustable upsetting-rollers whose periph-
eries are shaped so as to compress a paper
tube and move its plies laterally upon its
uniting-seams, of a pair of adjustable feed-
ing-rollers, and a pair of adjustable drawing-
rollers, substantially as deseribed.

20. Ina machine for refolding paper tubes,
one or more of the pairs of upsetting-rollers
constructed in conoidal form suited to bear
upon the top and bottom plies of the tube and
with extensions that form seats for two of
the seams of the tube, substantially as de-
scribed.

21. In amachine for refolding paper tubes,
one or more of the pairs of upsetting-rollers
constructed in conoidal form suited to bear
upon the top and bottom plies of the tube and
with extensions that are suited to bear upon
the sides or narrower plies of the tube, sub-
stantially as described.

22. Inamachine for refolding paper tubes,
one or more of the pairs of upsetting-rollers
constructed in conoidal form so as to not only
bear upon the top and bottom plies of the
tube but to press the same inwardly, sub-
stantially as described.

253. In a machine for refolding paper tubes,
one or more of the pairs of upsetting-rollers
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l constructed in cotoidal form suited to bear | my hand in the presence of two subseribing
upon the top and bottom plies of the tube | witnesses.
with extensions that form seats for two of the IV Q <
. h ' S.MUN V.
seams of the tube, and with an overhanging HDARVEY 8. MUNSON
5 rim as 40, that confines the passing tube in Witnesses:
place, substantially as deseribed. G. M. Borsr,

In testimony whereof I have hereunto set V. II. KEXNEDY.




