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MARK D. KNOWLTON, OF CHICAGO, TLLINOIS.

MACHINE EOR MAKING PAPER TUBES.

SPERCITICATION forming part of Lietters Patent No. 337,165, dated March 2,1886.
| Api}]ication filed March-20, 1885, Serial No. 159,585, (No model.) |

To all whonv it may concern: |

Be it known that I, MARK D. KNOWLTON,
of Chicago, in the county of Cook and State of
Illinois, have invented certain new and usetul
Improvementsin Machines for Making Paper
Tubes; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
thereof, reference being had to the accompa-

nying drawings, and to the lettersof reference

marked thercon, which form a part of this
specification. |

This invention relates to mandrels for form-
ing paper tubes, and also to machines for op-
erating tube - forming mandrels which have
oripping devices for grasping the edge of a
sheet that is to be formed into a tube. |

In theaccompanying drawings a tube-form-
ing mandrel containing my improvements in

such devices is shown in 24 machine organized
- | shaft and adjacent portion of the loose pulley, -

for its better operation.

Referring to said drawings in the following

description, Figure 1 is a top or plan view of |

the machine for operating my improved man-
drel and containing such mandrel, together
with adjunctive devices. Fig. 2 is a side ele-
vation of theentire machine with certain parts
of the mandrel and its support broken away
in order to reveal certain detaills of construc-
tion. Fig. 3 is an end view of the head of the
machine or of the left-hand end of Figs. 1 and
2. TFig. 4 is a view of the opposite end of the
machine in elevation, and with the mandrel-
centering device thrown out of engagement

with the free end of the mandrel. Fig. 5isa

side elevation of a mandrel containing my im-
provements detached. Fig. 6 is a longitudi-
nal section of the mandrel through the slot

Fig. 7 is a transverse section of the mandrel
at one end, as in the line z x of Fig. 5, looking
in the direction of thearrow. Fig.81s anen-
larged transverse section of the mandrel and

of a pressing-roller employed in conjunction |

therewith in the machine illustrated in the
preceding figures, Said Fig. 8shows the orip-
ping slide retracted, and the lip, whieh is em-
ployed in connection with said grip to grasp
the edge of the paper, in that position with
reference to the pressing-roller in which the
mandrel is stopped in the machine when
brought to rest to admit the edge of the sheet
of paper which is to be formed into a tube.

| Fig. 9 is a section corresponding with Fig. 8, -
but showing the gripping-slide advanced and
orasping the edge of the paper sheet be-
tween itself and the overhanging lip referred
to, and also showing the mandrel as having
made something more than one revolution in
winding the paper thereon. Kig. 101satop-
view of a completed tube composed of several

withdrawn from the mandrel. Fig. 11 shows
a modification of the mandrel. Fig121s an
enlarged sectional view illustrating the con-
struction of the clutch device for connecting
the loose driving-pulley with the rotating
shaft of the machine, taken upon line & &,
Fig. 13. Fig. 13 is a side elevation of the
parts shown in Fig. 12, the shaft and parts im- .
mediately adjacent thereto being shown In sec-
tion. Tig. 14 is a detail section through the

taken upon line y y of Fig. 15.
Inasmuch as the mandrel is capable of be-
ing used by itself or independently of the
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folds asitappears in end view after having been |
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machine herein illustrated for its operation, .

or may be operated by other devices than
those shown in said machine, said mandrel
will be first and separately described. It comn-
| sists of a cylinder, A, of any desired length
| and diameter, having a deep longitudinal slot
or groove, a, therein, into which 18 fitted a
radially-movable grip or gripping-slide, A,
Overhanging one edge of the slot a a metal
strip, A% s fastened to the body ofthe cylinder,
forming, as viewed endwise or 1n section, as
shown in Figs. 7, 8, and 9, alip against which
the grip or slide A’ may be made to outwardly
bear. - In order to provide for the radial
movement of the slide A’ within the groove
in the mandrel, said slide is made shallower -
than the depth of said groove, and is- provided
with inclined surfaces by which, through an -
endwise movement of the slide, the latter will -
be borne ontwardly or inwardly, as the case
may be. A desired construction of such in--
clined surfacesis plainly shownin side viewIn-
Figs. 2and 6 and in section in Figs. §and 9, con-
sisting of two or more oblique slots, a’, cub
through the slide A’, through which slots pass
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the pins or screws a*, having their supports in -

the walls of the mandrel, as plainly shown in. -
Figs. 2, 8,and 9. Thelip A’is preferably made
as thin as practicable, consistent with the neces-:-
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sary strength, to meet forcible outward press-' :

ure on the part of the slide A’, and the latter
beveled beneath said strip, so
that when the edge of the sheet S of paper
is Inserted beneath said lip and the slide is
forced outward against the same said slide
will have its remaining outer surface flush.
or substantially so, with the cylindric sur-
face of the mandrel.
such outward movement of theslide A’ will de-
pend somewhat upon thethickness ofthe paper-
board, which is to be formed into tubes upon
the mandrel, and if with the same slide some-

what thicker paperis used said slide will fail to -

extend outward perfectly flush with the curved
surface of the mandrel. Generally a certain
thickness of paper will be used for mandrels
or tubes of a certain range of diameters, and
the slides will be beveled to correspond; but,
1f desired, different slides having different
bevels may be used with the same mandrel
for different thicknesses of paper, or slightly

“different thicknesses of paper may be used

with the same mandrel and slide without prac-
tical objection. | |
The slide A’ may be operated by any sort
of a projection from its end, either by hand
or otherwise. Having grasped the edge of a
sheet, iS5, between the slide and the lip A% as
shown in Figs. 8 and 9, a rotation of the man-
drel in the direction indicated by the arrows
in said figures of the drawings will wrap the

-sheet about the mandrel as many times as it
18 desired to

give thicknesses or folds to the
tube. The upper surface of the paper sheet
is glued in that portion which comes in con-
tact with an inner fold of the tube with the
to-
gether and forming a tube of the character
1llustrated in Fig. 10. After the tube has
been formed the slide A’ is retracted, and the
tube 1s slipped off the free end of the man-

drel either entire or cut into short lengths, as

will be hereinafter further described. |
Owing to the thinness of the lip A?the sheet
18 not broken or far bent out of the circle of
the mandrel by being inserted beneath said
lip,and,as a result,when the tube is withdrawn
from the mandrel that portion of the sheet
which was inserted between the lip and slide
of the mandrel springs outwardly by its own
resiliency, so as to lie closely in contact with
the outer fold, as shown in Fig. 10. In this
respect tubes formed upon the mandrel con-
structed as described differ as a product from
the tubes made upon other mandrels,in which
the edge of the sheet is canght by the mandrel

preliminary to the operation of winding. -

The width of the slide A’, particularly in
mandrels of the Jarge sizes, is preferably
greater than would be necessary for the sole
purpose of gripping the sheet, and is desira-

‘bly about one-fourth to one-third the diameter

of the mandrel, in order that when it is re-
tracted the tube will be slackened enough to

allow of its being easily slipped off the man-
o - | witha cap, A’, having a central socket or hole,

drel.

Of course the extent of
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The machine herein shown for operating the
mandrel described consists of the following de-
vices: : |

B 1s a bed supported on legs b.

C C are two uprights secured near one end
of the bed, and constructed to afford bearings
for the shaft or spindle I, upon the outer end
of which is located a loose driving-pulley, D/,
and upon tlie inner end of which is located a
face-plate, ID* to which the mandrel A is fast-
ened axially in line with thespindle. Forthe
purpose of affording attachment of the man-
drel A to the face-plate D?, said mandrel is
provided with a head, A® having a marginal

‘Hange, &’y which sets over the margin of the
face-plate D? to insure concentricity of the

mandrel with said face-plate and its actuat-

ing-spindle D. Bolts d pass through the face-

plate D? and are tapped into the head A* and
firmly hold the mandrel substantially rigid
and 1n line with the spindle. The spindle D

1s provided with a collar or clutch-plate, DY,

adjustably fixed thereon adjacent to the con-
tinuously - rotating driving - pulley D’, and
suitable stop devices, one form of which is

herein shown in Fig. 2, and will be herein-

atter briefly explained, are used to communi-
cate motion from the loose pulley D’ to the
clutch-plate D* and spindle D. . The spindle

‘D 1is hollow, and through its axial opening

passes a longitudinally-movable rod, E, which
at 1ts inner end is screwed into a short bolt,

A’ fitted to slide lengthwise in an axial hole
in the closed end of the mandrel, as shownin

Figs. 2 and 6. This short bolt A®is provided
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with a head, a*,which projects behind and en-

gages a lip, ¢°, on the adjacent end of theslide
A’, as also indicated in Figs. 2and 6. By this

connection, obviously, a longitudinal move-

ment of the rod E will give a corresponding

movement to the slide A, while at the same

time allowing said slide to move radially of
the mandrel by the action of the guide-pins a’.

F isalever for the actuation orlongitudinal
movement of the rod E, said lever F being in
the present case pivoted at its lower end to a
bracket, F’, which is fastened to the end of
the bed B. The upper end of the lever F is

slotted, as shown in Figs. 1 and 3, to straddle
the rod E, and acts upon the said rod in both
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directions through the medium of collarse ¢

- on the rod, one or both of said céllars being
| preferably adjustably fitted upon the threaded

end of said rod E. |
The lever I, as here shown, is vibrated by
meansof a foot-lever, G, at the right-hand end
of the machine, or in position convenient for
the operator, who stands about centrally op-
posite the mandrel A. Said foot-lever G, in
the construction herein shown, is also made to
simultaneously throw into engagement with
the free end of the mandrel a centering-lever,
H, by which said mandrel,when at work, may
be firmly supported at its free end in order to
prevent 1ts vibration. For this purpose the
outer or free end of the mandrel is provided
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| to the machine-frame at one end,and sustained

af, and the lever H is provided with an ad-
at its free end by a vertically-movable arm, J,

justable centering-pin, k, adapted to engage

(C

with the cavity of the cap A’
is provided with a hub or bosses, H', at 1ts
lower end, into the ends of which enter the
adjustable pivot-pins #*, Fig. 4, on which the
said lever swings toand away from the end of
the mandrel, as plainly indicated in Kig. 2.
For the purpose of connecting said lever H
with the lever F and of actnating both simul-

~ taneously by a single movement of the same
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foot-lever G, the lower end of the lever H 1s
constructed essentially as a bell-lever, as in-
dicated in Fig. 2. With the upper arm of
said crank is pivotally connected thefoot-lever
rod ¢, while the lower arm thereof is pivoted
to the rod G, which is connected with the lever
F. In order to produce the shors movement
of the mandrel slide A'at about the same time
that the centering-pin k engages with the man-
drel -cap A% the rod G’ is passed loosely
through a slot or hole at f
is serew-threaded toreceive the double nuts g/,
which may be adjusted to strike the lever ¥
near the termination of the several movements
of the rod G, and to thereby cause the slide
A’ to grasp the paper at the last moment be-
fore the said mandrel is set in motion and at
about the time of the engagement of the cen-
tering-pin & with the free end of the mandrel.

A spring applied to the foot-lever or to one

of the moving parts connected therewith may

be used to hold said foot-lever normally raised
and the centering-lever H and the slide A’ re-
tracted. Such a springisindicated at &/, Fig.
4, and in dotted lines of Fig. 2, wherein 1t is

“shown connected at one end with the lower
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part or arm of the lever H, and at the other
end with a stationary point on the machine-
bed at the left-hand of said lever.

The cluteh device by which the loose driv-
ing - pulley D’ engages the collar D* and sets
the mandrel in motion is also operated by the

‘same foot-lever G, and will be so adjusted as

to set said mandrel in motion after the man-
drel-slide has gripped the edge of the sheet to

be formed into a tube and the centering-lever

H has engaged with the mandrel-cap. The
clutch and stop for this purpose may be of
any desired construction, of which many forms
are familiarly known in power- presses and
other machines. . |

The stop-clutch shownin Fig. 2is of a well-
known form, and comprises a movable lug or
stop, K, located in a recessin the shaft D, said
lug or stop being attached to a rock-shaft, K,
located in the shaft parallel with the axis
thereof, and provided with an arm, K* pro-
jecting outwardly through a recess, D°, in the
collar D*, whereby the rock-shaft may be actu-
ated. Said recess is made of segmental form,
so as to allow an oscillatory movement in the
arm, and a spring, d, is applied between one
wall of the recess and the arm to hold the lat-
ter in position to cause engagement of the stop
or lug with the pulley.

Said lever H_

in the lever F, and

by means of which the plate may be lifted

into the path of the arm, or depressed, 80 as
to allow the arm to pass over it. In the op-
eration of the parts of the clutch device men-
tioned the spindle will obviously continue to
revolve while the plate K°is depressed; but
the pulley will be released from the spindle,
and the motion of the latter arrested, if the

said plate is lifted into position to engage the

arm. |

‘Tn Figs. 12 and 13 of the drawings the parts
are shown in full lines with the clutch device
engaged, and the arm K® at the moment before

the spindle is released from the pulley. The

dotted lines in said figure show the position

of the collar and shaft after their motion has
. been arrested by the action of the said plate

and arm. Whenthe spindle hasbeenstopped
in the manner set forth, the spring d will ob-

viously be compressed, and the arm K* being

engaged with the plate K’ said spring will

obviously tend to rotate the collar D*and the-

spindle backward; and in order to cause the
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shaft under all circamstances to positively stop

and remain immovably in the same place, a
spring-pawl, K is preferably arranged upon

the frame in position to engage a stop or pro-

jection upon the collar D at the termination
of the forward movement of the shatt, so as to

hold the collar and shaft from backward rota-
This paw! and stop is shown in full lines
in Fig. 13, and in dotted linesin Fig.12. The

tion.
arm J may have a vertical movement through
the guide j, and is constructed with a slot giv-
ing passage to the rod G'.

the proper moment to throw the clutch into

engagement. | o
I is a presser-roller intended to closely press.
the paper-board against the mandrel during

the operation of forming the tube, and 1t 1s

therefore adjustable to and from said mandrel.
For this purpose it is rotatably mounted in

the arms I’, which are pivoted to lugs at ¢
on the bed, and are rigidly joined to each
other by the bar I’

the pivotal axis of the presser-frame, carries a
weight, W, which obviously operates to nor-
mally force the roller I upwardly against the

mandrel, or against the paper being wound

thereon. The roller is depressed by a foot-

lever, 1*, connected by a rod, ¢',with the front

end of thelever I3, Thisfoot-lever i1s operated

only when the tube has been completed and

is to be withdrawn from the mandrel.
- With reference to the position of the press-
er-roller I, which is preferably in front of and

below the axis of the mandrel, as shown 1n.

Figs. 4, 8, and 9, the clutch and stop devices
for actuating the mandrel are desirably ad-
justed to bring

Upon this rod is-
a projection, g%, which actuates.the arm J at

A lever, I°, fastened to
the bar I, and extending backward beyond

the mandrel fo rest with the
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free edge of the lip A’ in contact with' the

presser-roller, as shown in Fig. 8. The man-

K’is a horizontally-arranged plate pivloted | dreland roller in these positionstogether serve
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as a ready and certain guide for directing the | thelip A? than is sufficient to give admission

edge of the paper-board into the space be-
tween the said lip and the mandrel-slide.

For cutting the tube into short lengths, or
for trimming its end on the mandrel after it
has .been otherwise completed, the familiar
device of one or more rotary cutters, I,
adjustably mounted on a rocking frame, I/, is
employed. This frameis preferably made ad-

to justable, so as to work in sufficiently-close re-
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lation to the surfaces of mandrels of different
gizes to sever the tubes, but without marring
the mandrels. The devices for this adjust-
ment consist of a depending arm, M, fastened

to the under side of the bar N of the cutter-

supporting frame, and an adjustable stop, O,
fixed to the bed B, against which stop the bar
M will strike when the cutters are thrown for-
ward, so as to thereby limit the forward throw
of sald cutters. The stop consists, as here
shown, of a screw-bolt, O, threaded through

the cross piece p of the plate P, which is se-

cared to the machine-bed, said plate being
provided with an apersure, p’, through which
the arm M depends. |

The operation of the machine will be mani-
fest from the foregoing description, but may
be briefly stated. A mandrel of proper di-
ameter having been:secured in the face-plate
D? and its slide-operating pin A®having been
connected properly with the rod E, and said
rod retracted to draw the mandrel-slide in-

~ward, the edge of a paper or straw board |

sheet which is to form the tube is inserted be-
neath the gripping-surfaces, as shown in Fig.
8. The foot-lever (z is then depressed, by
which movement the center support, H, is
swung ap into engagement with the free end
of the mandrel, the mandrel-slide A’ is forced
out to catch the edge of the sheet S, and the
clutech engages the drive-pulley I’ with the
collar D* and sets the mandrel in motion.
The presser-roller I is in operation, and wraps
the sheet closely upon the mandrel during the
rotation of the latter. The glue applied to
the sheet s causes the foldsthereof thus formed
toadhere, and when the entire sheet has been
wrapped ou the mandrel the tube is com-
pleted. The foot is then lifted from the lever
GG, whereupon the spring A* or its equivalent
throws off the arm H, draws out the rod E,
retracts the mandrel-slide A’, releasing the
edge of the sheet, and releases the driving-
clutch, so that the mandrel may stop in the
proper position, as shown in Fig. 8, and pre-
viously referred to. The foot-lever I*is then
depressed to retract the presser-roller I, after
which the tube may be slipped off the free
end of the mandrel, either entire or after hav-
ing been cut by the cutters L. The with-
drawal of the tube is made easy by the slight
flattening thereof that may take place opposite

theretracted slide A’, which, asalready stated,

18 1n the larger mandrels made wide enough
togive thiseffect. Inthesmaller sizesof man-

the slide A’ lengthwise.

to the sheet S beneath the said lip.

Fig. 11 of the drawings shows a modifi-

cation in the former described devices for
operating the mandrel -slide A’ in the ma-
chine. Insaid Fig. 11 the rod E is dispensed
with and the slide A’is thrown out by the
lever H, (which also upholds the free end of

the mandrel,) and is retracted by a spring.

To this end the pin upon lever H, which af-
fords a center for the mandrel operates to push

tion the slide or grip A’is shown, as before,

as having a longitudinal movement and in-

clined slots by which to get the desired radial
motion of said slide, and the said longitudi-
nal movement 1S produced directly by the

In this construc-
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centering-pin on the lever H. A desirable

form of this centering-pin for this purpose is
shown in Fig. 11, consisting of a hollow ta-
pered pin, A, adjustably secured in the said

lever H, and an inner thrust-pin, »*, which is

also adjustable. Such adjustability is ob-
tained by threading the thrust-pin through
the center pin, A, and applying thereto. a set-
nut. The hole or cavity «® in the cap-plate of
the mandrel 1s in this case couutersunk or ta-
pered,to properly seat the end of the pin,and
extends through the cap to admit the thrust-
pin 2°. - When the lever H is lifted, the pin &

90

strikes the end of the slide A’ and forces it -
lengthwise and outwardly into gripping ac- |

tion, and on the lowering of said lever the
slide A’ recedes by the operation of a spring,
«’, interposed between the opposite end of the

slide and the adjacent head of the mandrel,

or otherwise arranged for the purpose.

It 1s to be understood that the desired ra-
dial or ]ateral movement of the gripping-slide
1S not necessarily accompanied by a longi-
tudinal motion of said slide, but that any of
the well known devices for prodacing lateral
motion of a similar part. may be employed as
the equivalent of the contrivances here shown.

- When the tube is withdrawn from the man-
drel, the edge of the sheet which was grasped
springs out into contact with the exterior ad-

jacent fold, and presents no shounlder, except

at 1ts very edge.
I claim as my invention— | -

1. A tube-forming mandrel consisting, es-

sentially, of a cylinder provided with a lon-
gitudinal slot, a lip or ledge overhanging one
side of said slot, and a radially-movable slide
located 1n said slot beneath the lip, substan-
tially as set forth. - |

2. A tube-forming mandrel consisting, es-

sentially, of a cylinder provided with a longi-

tudinal slot, a, a lip, A% overhanging one mar-
gin of said slot, and a radially-movable slide,
A’, fitted to said slot and beveled beneath the

lip, said slot and slide being materially wider

than the lip, substantially as and for the pur-
poses set forth.

3. A tube-forming mandrel conlpriSing a

drel said slide need be little or no wider than | cylinder provided with a longitudinal slot, a

LOO
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lip overhanging one margin of said slot, and
 an outwardly and inwardly movable slide lo-
cated in the slot and acting in opposition to
the lip, in combination with suitable means
s for supporting and rotating the mandrel and

means for actuating the slide, substantially as.

and for the purposes set forth. .
4. In combination with a tube-forming man-
drel provided with aslot, a lip, and a radially-
1o movable slide located in the slot, a suitably-
supported spindle, D, constructed to connect
with the mandrel and provided with a collar,
D¢ and adjacent loose pulley, 1), a rod, L,
passing through the spindle into engagement
15 with the mandrel-slide, and an external lever
engaged with the rod E, substantially as de-
scribed.

5. In combination with a mandrel having a

slot, lip, and movable slide, as set forth, a
20 suitable support for the mandrel, means for
intermittently rotating the mandrel,and means
for actuating theslide operated by a foot-lever,
substantially as deseribed. . '
6. In combination with the mandrel having
25 a slot, slide, and lip, as set forth, a holiow
spindle, D, supporting the mandrel, a rod,
E, passing through the spindle and engaged
with the slide, and a foot-lever and connec-
tions for operating the rod E and mandrel-
30 slide, substantially as described.
7. In combination with the tube- forming

| mandrel A, rotatably mounted and provided .’ _

with a slot, a lip, and a slide, as set forth, of

a movable presser, I, guiding the edge of the
sheet which is to be formed into the spacebe- 35
neath the lip of the mandrel, when said man-
drel is brought to rest with its lip adjacent to
the presser, substantially as described.

8. In combination with a tube-forming man-
drel, A, provided with a slot, lip, and slide, 40
as set forth, a spindle, D, supporting the man-
drel and provided with a loose pulley, D/,
and adjustable collar D asuitable stop-clutch
mechanism - for intermittently engaging the
pulley with the collar, and a presser, substan- 45
tially as described. | | |

9. In combination with the spindle-rod E,
for actuating the mandrel-slide, and with a
movable support, H, for the free end of the
mandrel, a single foot-lever, G, and connec- 50
tions leading from said foot-lever to both the
rod E and the support H, actuating both by
the same movement of the foot-lever, substan-
stantially as described. - |

Intestimony that I claim the foregoing asmy 55
invention I affix my signature in presence of
two witnesses.

MARK D. KNOWLTON.

Witnesses:
M. E. DAYTON,
OLIVER K. PAGIN.
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