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UNITED STATES

wrark

CHARLES SUMNER TAINTER, OF WASHINGTON, DISTRICT OF COLUMBIA. =~

MACHINE FOR MAKING PAPER TUBES.

. SPECIFICATION forming part of Letters Patent No. 388,462, d_a,te_d August 2_ 8, 1888. R

Application filed December 6, 1887. Serial No. 257,129. (Nomodel} -

Patext OrFrce.

To all whom & may concerw: | 1 or mandrel of the proper diameter to produce =

Be it known that I, CHARLES SUMNER | a tube of the desired size, which core or man-
TAINTER, of Washingtoun, in the District of | drel 18 mounted in bearings so as to rotate .

- Columbia, have invented a new and useful | freely, and upon which the strips are helically 55
s Improvement in Machines for Making Paper wound, feeding devices for pushing the tube
Tubes, which improvement is fully set; forth | longitudinally as fast as 1618 formed, suitable -

in the following specification. o | reels for holding the paper strips, and means
This invention has reference tc machines for | for applying the glue to one sideofoneormore
making tubes of paper, though it could be | of the strips as they are fed into the machine. 60 -

1o used for making tubes of other material-—such | The core or mandrel may be mounted upon e
as metal, for example. a ! the arbor and connected therewith by a spline = =

. Heretofore paper and pasteboard tubes | and groove, so as to have a lengthwise move- =~

"~ have usually been made from a flat sheet. | ment independently of the arbor, as wellasa
Common tubes for boxes and the like have | rotatory movementincommon therewith. - In 65

15 been made by folding the slieet around a man- | this form of maehine the feeding devices, act--
drel, forming either a lap or a butt joint, and | ing on the edges of the strips, feed them along = -
fastening the edges with an adhesive sub- | as they are wound, and as the strips are at-
stance. Where better or stronger tubes are | tached to the mandre! they carry the latter - .
desired, a thin sheet is commonly folded a num- | along with them. In the preferred form of 70

>0 ber of times around the mandrel until the de- | machine, however, the mandrel has no end- ~
“gired thickness is obtained, and then cut off | wise motion, and the tube as formed is pushed -
and its edge secured. Other modes of making | off the same by the action of the feeding de- =~ .

- paper tubes have been employed or proposed, | vices, thus enabling tubes of any desired .
which it is not necessary to describe here. | length (within reasonable limits) to be formed 75

25 By the operation of the machine which con- and rendering the operation of the machine =
stitutes the present invention the tubes are | continuous. o RERTE
made of long narrow continuous strips of i~ For ordinary purposes two thicknesses of
paper wound helically one upon the other, so | paper are sufficient in the manufactureof a

| as to break joints, the adjacent surfaces of the | tube; but the machine may be adapted to wind 8o
30 strips being fastened together by means of | three strips or any greater number without .
olue or other adhesive substance applied while changing it in principle or mode of operation.
the strips are being wound. Paper tubes of | The feeding devices employed consist of sta- -

" this character are described in Letters Patent | tionary cams, one for each strip, and having
No. 374,133 granted to me November 29, 1887, helical acting faces. The piteh of each cam- 85

3z for use as the foundation of a tablet for record- | face is so proportioned relatively to-the width = -
"~ ing speech or other words in a graphophone. | of the paper strips and the diameter of the = -
The tubes, however, are not by any means mandrel that as the strip is wound and fed
limited to such use, but are adapted to a great | forward the edges of its adjacent convolutions - -
‘variety of purposes. The characteristics of | will just meet, neither overlappingnorleaving go
40 such tubes are great rigidity and stifiness, | any gap between. At each revolution of the =
combined with lightness, and obtained with | core the tube formed will-be advanced a dis- =~
the most economical use of material and labor. | tance equal to the pitch of the cams. The
They are, moreover, self-sustaining, and have second cam is similar in construection to the -

- notendency to losetheir true eylindricalshape, ; first; but it is placed to the right or left there- g5
45 as common with tubes made in the ordinary of, so that the two strips of paper,when wound, =
way. | | will break joints. A third cam may be used -

" The object of the present invention is to pro- | if a three-ply tube is desived. = -~
‘duce these tubes by machinery in a rapid and | I am aware that heretofore a machine has
cheap manner, and in continuous pieces of any been devised for making tubes of metal of 100

so desired length. | S " | continnous helically - wound strips one upon =

the other by giving the core or mandrela

The machine comprises, principally, a core
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longitudinal as well as a rotatory motion. The

length of the tubes that can be made on such |

a machine is limited to the length of the core
and its endwise movement. Moreover, on the

completion of each tube the machine must be-

stopped, the strips cut off, the core set back
to the starting-point, and the ends of the strips

agaln 1nserted for making a new tube.

In the preferred form of apparatus herein
described, the tubes,being continually pushed

off the core,can be madein any desired lengths |

and can be cut off automatically, and there is
no necessity of interrupting the operation of

-the machine until the reels areexhausted, and

even this may be avoided by attaching the last
end of one coil of paper to the first end of the
other. Iu the machine referred to the end-
wise movement of the arbor or core isobtained
by means of gearing, whereas in the present
machine the longitudinal travel of the paper
tube (and of the mandrel also in the first form

 referred to) is effected by the action of station-

25

ary cams acting on the edges of the strips
themselves. The tube when formed is of
course cylindrical; but means are adapted, as

hereinafter described, for changing them into
tubes of square, hexagonal, or other form of
tube having flat sides. -

Having now indicated the general nature of
the invention, I will describe the best mode
contemplated of carrying thesame into effect,
reference being had to the accompanying

drawings, which form part of this specifica-
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tion, and in which—
Figure 1 is a plan view of one form of
machine; IFig. 1I, a front elevation thereof:

Fig. 111, a front elevation of another form of

machine; Fig. 1V, a cross-section, and Fig.
V a top view, thereof; Figs. VI and VII, de-

tail views of the feed-cams, and Fig. VIII a

partial perspective view of another form of
core or mandrel. -

The form of machine shown in Figs. I and
11 will first be deseribed.

The frame consists of the standards B, fixed
on the bed-plate A. Standards Bare notched
at their upper ends to form bearings for the
arbor C, which is removably supported there-
in, being held in place by the notched latches
b, which are pivoted at 2, so that they can be
raised to permit of the removal of arbor (.
Arbor C carries a pulley, P, by which it may
be driven, though obviously it could be driven
by hand, if desired. The core or mandrel D
surrounds the arbor C, being connected there-
with by a spline, ¢, on said arbor taking into
agroove Inthe core D. Thelatter, therefore,
rotates with the arbor, but is free to move
lengthwise thereof.

L and K are the feeding-cams. The part E
Is tubular and surrounds the core D, and the
part I, which is a segment of a tube, is con-
nected with the tube E by a spring locking-
finger, 8, having a pin, 9, which passes through
a hole In part F. The cams can be made in
one piece, as hereinafter deseribed. 'The two
cams have helical acting faces ¢ £, The for-

|
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mer acts upon the inner strip of paper, 5, and
the latter on the outer strip, 6. The pitch of
each cam 1is equal to the width of the

¢ a distance equal to one and one-half time

“the width of said strips, so that the outer stri PS

will overlap the joints between the successive
convolutions of the innerstrip; in other words,
the strips breaking joints. The part I, more-

over, 1s so placed as to leave just sufficient
space between it and the core D for the pas-

sage of one thickness of paper. The cam-tube
K has a projection or pin, 17, which is en-
gaged by the locking-arm G, the latter being
pivoted at 18 in standards g, supported on the
bed-plate A, and can be moved forward to

~disengage the cams when it is desired to move

the arbor for the purpose of removing a fin-
ished tube. The paper strips 5 6are supplied

paper
strips, and cam f 18 placed to the left of cam
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from reels 10 11, passing on their way to the

core D through guides 12 13, which are dis-

posed on a support, H, obliquely to the axis

of arbor C at the proper angle. The guides
12 13 are in the form of flat strips of metal
turned up at the sides {o form guiding-edges.
On top of the strips 5 6 are placed plates 14
15, which serve both to hold the strips in the
guldes and to exert a proper amount of ten-
sion thereon. The pressure of the tension-
plates is effected by a cross-bar, 16, ou the

end of a shank, 21, which passes through a
The cross-bar may be

hole in support H.
pressed against plates 14 15 by a spring or by

_graVi ty.

9o

95

1on

The bar 16 can be turned a quarter-turn to ;.

permit removal of tension-plates 14 15 and

the insertion of new strips. Stop-pins 20 on
plates 14 15 engage the euds of the guides 12
13 and prevent the tension-plates being drawn
out of place by the movement of the paper
strips. | _

Upon a support, N, between the core D and
guldes 12 13 is placed the glue-vessel K, pro-
vided with a handle, Z, for convenienece in re-
moving and replacing it. A small roller, 25,
turns on the glue-vessel,and the strip 6 as it is
drawn forward by the rotation of the core
turns this roller and receives from it a coat-
ing of glue, whereby the inner strip, 5, and
outer strip, 6, are glued together. The cam-
piece I' carries a spring-finger, 27, which
bears at 1ts end upon the meeting edges of
two adjacent convolutions of strips 6 to pre-
vent buckling., o

The operation of the machine is as follows:
The inner strip, 5, is passed through its guide
and 1ts end is bent and inserted in the slit 28
in core D, its right-hand edge being in con-
tact with the oblique face ¢ of cam E, and this
edge is continuously acted upon by this eam
as long as the machine operates. The arbor
1S then turned around twice, and the end of
strip 6 1s now inserted in the slit 28, said strip
overlying the joint between the two convolu-
tions of the first strip, and the right-hand
edge of said strip 6 being in contact with the

acting face of cam F. The arbor C is now ro-
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‘down, and the la_tches y llfl;ed

chine and the ﬁmshed tube removed

_rﬁaa,ééz{

tated, and as each coil is formed the par tiall y-

completed paper tube is fed forward by the

cams e f a distance equal to the piteh of said
cams ab each revolutlon ca:rymﬂ with it the
core or mandrel D.

It will be {Jbsewed that the lonﬂ*itudlnal__ |

{ravel of the core and paper tube is effected
solely by the action of cams e f on the edges of
strips 5 and 6. When thecore D has reached
the limits of its longitudinal movement, the
machine is stopped, the strips 5 and 6 cut off
close to the tube, the locking-arm -G thrown
- The arbor C,
with the core D, can be lifted out of the ma-
Core
D is then moved back to the star tmg point
.[md the operation repeated. |

In the operation of the machine above de
seribed considerable time 1s necessarily lost 1n
removing a tube, replacing the core, and in-
serting the ends of the strips again. This ob-
_]LCILIOIJ is overcome and the operation rendered
continuous by the construction illustrated in
Figs, II1 to VII,which will now be described.
In this machine the core D bhas no endwise
motion. Ibis supported and turns in a long

tubular be.:xrlng, L, supported by uplwhb'

standard B, the left end of the core being un-

- supported, S0 that the paper tube so formed

- 30
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can be pushed off. The core D is adapted to

be driven Ly driving-pulley P.

The feeding-cams are formed in a single
metal tube, E the contruction being best
shown in Figs. VI and VII. The inner di-
ameter of the tube I¥ for the greater part of

its length is just great enough to enable it to
slip over thecore D. The actmcr' edge ¢ of the

cam for the inner strip is for med by turning

‘out the interior of the tube until the radius
is enlarged to an extent equal to the thickness

of the paper strip, the edge ¢ being helical,as
before. The second can, f, is formed by the
edge of tube IV

ll: will be seen that cams e and f have the

same pitch andareseparatedadistancelessthan

(preferably one-half of) the width of the strip

to be wound, so that the outer strip will over-
lap the line formed by the meeting edge of
the inner strip. Tube E has a slot or open-
ing, 31, for the introduction of the inner strip,
5. A bp[‘ll]”” 32, is secured to the tube I’ by

“serews 33 and bearb at its free end upon the

outer strip just as it begins to wind itself upon
thecore. Thisspring presses the outer strip
against the inner strip and insures that the
entering edge will press against and not ride

over the edﬂ'c of the adjacent coil, so that the'

tube being for med is properly fed forward.

Cam-tube I can be slipped on or off D. 1t
is held stationary in operation by a pin, 34, |
“projecting from the bearing L into a notch, 35

in said tube. Core D has a slit, 2§, as befme
for insertion of the ends of Slllps 5 and 6.
The glue-vessel Is rests removably on a sup-
port, N, and to keep the glue in a fluid state
the glue compartment is surrounded by a hot-
water bath, M (See Fig. I'V. ) The roller 25

glue-v LSSE]

the ﬂab sides D'.

1

turns in the glue and codts the uuder suile of
pressure-
roller, 26 rests by gravity upon sald strip,its

strip 6, as before. A co-operating

7e:'>_'fff?':

shank 60 pdssmgloosely mto the hollow qhﬁl]ls._ FRER

of handle k.

Beneath core D lb a 101161 40 turnmc-' m

the fixed end of a support, H,
move vertically in a tabular. Standa,ld 42,

which c&n'?i‘_
s 75 5 b

being pressed upward. by a Splral sl:nmg, 43 R

-Rollu 40 is thus pressed against the meeting

edges of two adjacent convolutions of strip 6, A

i and thus aldmw ip produci no*apertt,etlysmouth
surface.

_ﬂ&ttenmﬂ' out any burr that may be formed, ¥
The shank 41 may be depressed to -
lower the roller out of contact with the paper-

tube and held in tlmt pOSlthll by 2 Glamp BRI :

screw, 44.

The tension device fm the outer papel strlp' ‘

(see Fig. I'V) is placed between the reel and the

It consists of standard or pillar -

aO secured to the bed-plate A, and a sleeve,
51, sliding thereon and pressed llpW&ld‘Ig‘“LlIlSU IR

the head or top plate,52,by a spring, 63. The

top plate, 52, is seculed to the vertical strips =~

57, which form guides for the edges of the pa-
per strip.  The latter passes between. the top -~
plate,52,and sleeve 51. The plessure of Spllnﬂ*_[ o .52-

against which the lowerend bea IS upor down

| The lnner paper stl 1p 18 passcd under the glue

vessel K.
The operatlon is subsbanblally as befme de
seribed, except that the paper tube slides over

53 can be regulated by moving the collar 54, 9,

the core D and is pushed off the end thereof
by the feed-cams, so that it can be formed in = = -
any desired lengths and the Operatmn of the = =

machine need not be interrupted. To form -

tubes having flat sides, either square, hexag- |
onal, or of other polygonal form in cross-see-
tion, a core or mandrel queh a8 shown in Flcr S

105

VIII may be employed As therein shown RS
the part D of the core is cylmdncal where the I

strips are wound upon it, but the part D’ is
square in cross-section. The circumference of

110 -

the cylindrical part D is equal to the sum of- o

all the sides of the part D'. ‘The change from
circular to polygonal is gradual, the ridges 55
being raised gradually to, form the edges of
| the latter, and the intermediate surfaces, 56,

being curved mwald until they merge into

As the paper tube isfed =~

slowly forward by the action of the cams, it

thus gmdually changes its form from circular rzo -

to polygonal 1n sectlou the circumference of ~°

course remaing the same. The formation of

square or other tubes can thus be accom-
plished while the glue is yet soft, whereas it . -

would bea more difficalt matter to change the
Shape after the glue had hardened.

made in the construction of the mmchlne with-

out departing from the spirit of the mventlon., -
-and that parts of the invention: could, lf de
sired, be used without the whole. . . . S
Ha,vmg now full) descrlbed my said mven-
tion, what I claim is— = -

125

It is obvions that modifications could be ik

L In a machlne for nmhmg tubes fmm.“ '
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strips of paper or other material, the combi-
nation, with the rotatory core,of the stationary
feed-cams having oblique or helical faces for
acting against the edges of the strips as they
alewound upon said core, substantially as de-
scribed. |
2. The combination, with the rotatory core

of the stationary feed-cams having oblique or

helical acting faces, said cams bemﬂ' in differ-

ent positions relative to the lenﬂ*bh of said
core, so that the strips will break joiuts, sub-
stantially as described.

3. The combination of the rotatory core, the
feed-cams for acting on the edge of the strips
as they are wound, the reels, the vessel for
glue or other adhesive substance between said
reel and core, and the roller for applying a
coating of ﬂ‘lue to one of said strlps.‘ substan-
tially as deserlbed

4. The combination of the rotatory core, the
feed-cams having helical edges for acting on
the strips as they are wound upon said core,
and the guide and tension for said strips, Sub
stantially as described.

5. The combination of the core supported :

in bearings at one end only and the feed.
cams for actmg on the edges of the strips as
they are wound upon said core and pushing
the tube as formed off the free end of said
eore, substantially as described.

6. The combination, with the rotating core
for winding strips of paper into the form of a
tube, of the feed-cams comprising a sleeve or
cylinder having helical acting edges formed
therein, one for each strip composing the
tube, substantially as described.

7. The combination of the rotatory core, the
feed-cams having helical acting edges, and the
spring-finger, substantially as deseribed.

8. I'he combination of the rotating core, the
feed-cams, the roller bearing against the meet-
1ng edges of the outer strip, and the spring
for pressing sald roller against the p:iper mbe
substantially as described.

9. In a machine for forming tubes from strips
of paper or other material, the combination,
with feeding deviees for advancing the strips
as they are wound, of the core or mandrel
circular in cross-section where the tube is
formed and changing gradually to the form

of a polygon, substantially as described.

In testimony whereof I have signed- this
specification in the presence of two subscrib-
ing witnesses.

CHARLES SUMNER TAINTER.

Witnesses:
CHAS. E. HADLDY
Parrir MAURO.
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