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1o all whom Tt may concermn:

Be it known that I, MArRK D. KNowLTON, of
Chicago, in the county of Coolk and State of
tllinois, have invented certain new and useful
Improvementsin Machines for Making Paper
Tubes; and I do hereby declare that the fol-
lowing is a full, clear, and exact deseription
thereof, reference being had to the accompa-
nying drawings, and to the letters of reference
marked thereon, which form a part of this
specification.

This invention relates to a cutting device of
a tubing-machine, wherein the tube is formed
upon a rotating mandrel and is severed by one
or move cutters bearing against the tube while
the mandrel is in rotation, and has for its ob-

ject to provide in such c¢ntting mechanism a

construction whereby the knife or cutting-disk
18 pressed against the tube by power derived
through the machine.

1t also has for its objeet to prolong the cutb-
ting operation through two or more rotations
of the mandrel, and to produce by mechanisin
a gradual entrance of the knife into the sub-
stance of the tube in the successive rotations
of the latter while being cut.

The invention copnsists in the several mat-
ters hereinafter set forth, and pointed out in
the appended claims.

In the accompanying drawings, a tubing-
machine of the general character illustrated in
my application for patent, Serial No. 159,585,
filed March 20, 1885, and allowed October 6,
1585, has been chosen as suited to the appli-
cation of my present invention, though it is
to be understood that this said invention is
adapted to be applied to tubing-machines dif:
fering from that so shown.

Figure 1 is a plan or top view of a tubing-
machine. Tig. 2 is a front elevation. Tig. 3
18 & vertieal transverse section in the line o x
IFig. 4 1s a vertieal transverse sec-
tion inthe line y y, Fig. 2. Fig. 5 is a verti-
cal section in the line z 2z, Fig. 2. Tig. 6 is a
vertical seetion in the line v v of Fig. 3.

A A represent the rigidly-connected parts
or frame of the machine.

B is a mandrel upon which the tubes are
formed. | |

C1s a driving-pulley, through which rota-
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| direction of the arrow shown in Ifigs, 1, 2, 3,

and 4,

D 1s & rocking bar, which carries thereon
sliding knife-holders I, the bar being mounted
to rock 1n the usual manner of this class of
machines, wherein 1ts movements have here-

tofore been produced by hand-power, and the

knife-holders also being fitfed to said rocking
bar and longitudinally movable thercon, in
substantially the same way as heretofore con-
structed. |

It is a shaft, which is provided for the es-

pecial purpose of operating the rock-bar D,

and which in this instance is located below
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the bed of the machine, as being most out of -

the way and more readily supported in that
position, as by depending arms or brackets A’
A% 1n which it rotates. |

I is a sprocket-wheel on theshaft ¥, which
is rotated by a chain, I, trained over 2
sprocket, I3, onthe mandrel-shaft. - The wheel
F',therefore, has motion whenever the mandrel
B 1s rotated; but as it is desirable that the
shaft I (as will further appear) shall have
nmotion only during a portion of the time in
which the said tube-forming mandrel is oper-
ated, said shaft If 18 connected with the wheel
I by some suitable form of cluteh mechanism
which may be thrown in and out of gear at
the will of the operator, and preferably by
such a form of cluteh mechanism as will give
to the shaft I' a single rotation, and thereupon
automatically stop the same. One form of
cluateh mechanism answering to these 1ast econ-
ditions 18 here shown, but not claimed, as the
same 18 not my invention.

Gr 1s an arm on the bracket A? whieh arm
extends below and to the rear of the bearing in
which the shaft I is mounted in said hracket
A’

H 1s a bar pivoted at ifs lower end {o the

carm G,and connected by an adjacent rod, I,

with the arm D, fixed to the rock-bar 1, said
rod I" having pivotal conneetion with both
the bar H and the arm D',

I 18 a cam fixed on the shalt I adjacent to
the arm H, and operating to throw sald arm
through the medium of a pin, /4, upon which
is desirably mounted the anti-friction roller
L. The rvod I is made adjustable by means

tive motion is applied to the mandrel B in the | of a serew-threaded part thereof, 2% which ro-
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. tates in a tubular portion, 2°

10

screw part A’ being fitted to a threaded hole in

the head H? whleh has a shank thatl passes:

through the bar H, and is held in place by
the nut A* on the 0pp031te side of said bar.
The object of this construction is to throw the

arm H backward by the action of the cam I*
~on the pin %, and to thereby tilt the cutter-

bar forward on its bearings d and to bring the
cutter ¢ into pressure upon the mandrel B.
For the purpose of producing a gradual de-
pression of the cutter e into the substance of
the tube during a plurality of rotations of the
mandrel B, and by not more than a single ro-

tation of the cam F°, the wheel F' is m‘lde ma- |

terially larger than 'the sprocket B, and the
cam F° is given a slight eccentricity in that

- portion of its face which produces the throw
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of the cutter, the said cam E° being provided
with a depression, f, which admits the pin &
and its friction-roller, if present, far enough
toward the axis of the shaft I to allow the
cutter ¢ to entirely clear the tube In its posi-
tion at rest, as clearly shown in Fig. 4. The
cam K° has motion in the direction of the ar-
row applied thereto in said Fig. 4, and pref-
erably is constructed to throw the cutter e
qmgkly 1into bearing upen the tube to be sev-
ere

At f’ f* dotted lines are drawn, mdmetlng,
respectively, the radii of the cam at the be-

| '_gmmng and at the end of its surface engaging
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| whﬂe antomatic, and the same as it would be
~ if made by operating the cutter-bar by means

- 1ng the extensible rod H’.

6C

the pin » when the cutter is bemg forced |

through the tube. The radius /7 is less than
the radiue, f?, the former being sufficient to
carry the cutter e into contact with the tube,

and the radius f* being sufficient to force the

catter deep enough to sever the tube. A part
of the surface of the cam between the radial
line /* and a second radius, f°, drawn near
the notch & is preferably made concentric with
the shaft I, so as to hold the latter at the for-
ward or inward limit of its throw during one
or more rotations of the mandrel,

The operation of the parts above deecrlbed
18 plainly as follows: When the shaft It is
thrown into engagement with the wheel I,
the cutter e will enter the substance of the
tube to a gradually-increasing depth, and the

mandrel carrying the tube will make several

so that the operation of cutting is gladuej

of a hand-lever properly manipulated. The

adjustment of the throw of the cutter is ob-

viously effected by lengthening or shorten-
1t 18 entirely ob-
vious, however, that other well - known de-

vices may be employed for this adjustment

instead of the extensible rod H' shown, or that

‘said rod may be in many well- known ways

madée extensible otherwise than as indicated.
It is entirely obvious, also, that in carrying

out the main features of my invention other

acting connections between the cam and cut-
ter-bar than those above set forth may be

thereof the said |

latter to come to rest.

used———fts f01 instance, the sald pmts may be
made as illustrated in dotted lines in Fig. 4,

in which the dotted lines show a cam upon the
shaft F, made larger than the cam IF°, but of
the same shape as the latter, and also show the
arm D’ as extended downwardly, so as to sus-
tain a roller in position to act upon the cam,
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the roller being mounted in a bar 1)ase1ng 732

b through the lower end of the arm, and heldin

p051t1011 by nuts at either side of the latter,

~whereby the roller may be adjusted relatively

to the arm, for the purpose above stated.

The partleu]ar form of automatic cluteh and
stop illustrated consists of the following:

The device I is a hub fixed to the arms of
the wheel F’, and having an inwardly-direct-

ed flange, I, on the inner edge of which are

plOVlded a series of serratlons (A
J is a disk fixed to the shaft I, and havmg

set in the radial recess therein a spring- -cateh,

J’, adapted to engage the serrations 4 on the

hab I, When the catch J'is engaged with =
ole

the hub I, motion is of course imparted to the
disk J and to the shaft-F. The catch J' pro-

jects laterally beyond the hub I, as shown
and 6, and the advanced face

plainly in Figs. 5
of said catch. 1n that portlon thereof which
stands out beyond the hub is reunded, as in-

dicated clearly in Fig. 5.
K is a hand-lever pivoted between its ends.

at k to a stationary part of the machine, and
preferably to a part of the bracket A’ as
shown. The lever K has lateral motion on its
pivot &, so that it may be ‘vibrated into and
ottt of the path of the protruding portion j of
the cateh J’, and is made to stand normally in
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the sald pctth and in p031t10n to strike the

same, by means of a spring, ¥/, Fig. 2, or other
suitable means. The lower end of thelevel K
is also, as shown, inclined or rounded out in

that portion \xlueh engages the end of the
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catch J’, so that when the catch strikes said

lower end of the lever K the former is forced

inwardly and out of engagement with the ser-

rations ¢ on the hub I, thus disconnecting the

moving hub from the disk J and allowing the

by the lower end of thelever K, for the reason
that the latter is made long enough to con-
tinue to bear on the catch after it has given

the latter its inward throw.  'To obtain the
| desired effect of a single rotation of the shaft

F, therefore, when it is proposed to bring
the cutter e into operation on the tube, the
upper end of the lever K is thrown to the

left, as the machine is viewed in Fig. 2, whlch _

carues the lower end of said lever out of en-
gagement with the catch J’;, and allows the
latter to spring into engdgement with the rack

of hub I. The lever K is then immediafely

Said disk Jis stopped
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released by the hand, and is thrown back into

its upright position by the spring %', so that
the lower end of said lever stands in the path
of the catch, which strikes the lever at the end
of one revolutlon of the shaft I¥, and 1s dis-
engaged, as described, the said shaft being ar-

| rested and held from further rotation by the
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continued engagement of the catech J' with
said lever until the latter is again thrown by
hand, as above desecribed.

As before stated, other forms of ¢lutch mech-
anism may be employed in place of that just
deseribed; but the latter is found to be entire-
ly effective and to have the advantage over
some others that might be used of operating
as an automatie stop on the completion of one
revolution of the shaft Ir.

I claim as my 1nvention— |

1. The combination, with the rotating man-
drel of & tube-machine and knife-bar movable
toward and from the mandrel, of a shaft hav-
ing 1nterruptible driving-connection with ro-
tating parts which drive the mandrel, and
connections, substantially as described, be-
tween the shaft and the knife-bar, whereby the
latter 18 carried 1nto working position during
the rotation of the mandrel.

2. The combination, with the mandrel and
knife-bar movable toward and from the said’

mandrel, of a counter-shaft provided with 4
cam, actuabting-connections between the cam
and knife-bar, a shaft driving the mandrel,
and connections between said shaft and the
counter-shaft embracing o cluteh for givingin-
terrupted motion to the counter-shaft,substan-
tially as described.

3. The eombination, with the mandrel and

knife-bar movable toward and from the said
maudrel, of a counter-shaft provided with a
cam, adjustable acting connections between «

the cam and knife-bar, a shaft driving the man-
drel, and interruptible driving-connections 35
between said shaft and the counter-shaft, sub-
stantially as described.

4. The combination, with a rotating tube-
forming mandrel and knife-bar movable to-
ward and from the said mandrel, of a rotating
volute cam, interruptible driving mechanisms
giving the cam a slower speed than the man-
drel, and connections between the cam and
knife-bar actuating the latter from the former,
substantially as and for the purposes set forth, 45

b. The combination, with the mandreland a

42

D.
knife-bar movable toward and from the said
mandrel, and rotating mandrel-driving shaft,of
a counter-shaft carrying a volute cam, a loose
wheel onthecounter-shaftdriven fromtheman- 50
drel-shaft and at slower speed than the man-
drel, a elatch connecting the loose wheel with

the counter-shaft, a stop constructed to disen-
gagethe clutchandstoptheshaftatthe termina-

tion of one revolution thereof, and connections g

: between the cam and knife-bar actuating the

latter from the former, substantially as and
for the purposes set forth.

In testimony that I claim the foregoing as |
my invention I affix my signatare in presence 6o
of two witnesses.

MARK D. KNOWI/TON.

W’itnesses:
C. CLARENCE POOLE,
\W. N. JELT.YWrAN,
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