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UNITED STATES

PATENT OFFICE.

—_—— e i —

CHARLES S. BIRD AND GEORGE R. WYMAN, OF WALPOLE, MASSACHUSETTS;
SATD WYMAN ASSIGNOR TO SAID BIRD.

MACHINE FOR CUT_TING PAPER TUBES.

SPECIFICATION forming part of Letters Patent No. 583,426, dated May 25,1897.

Application filed August 29, 1896, Serial No. 604,252,

(No model)

To all whom ¢ may conecern:

Be it knownthat we, CHARLES S. BIRD and
GEORGE R. WYMAN, citizens of the United
States, residing at KEast Walpole,
county of Norfolk and State of Massachu-
setts, have Invented new and usefnl Im-
provements in Machines for Catting Paper
Tubes, of which the following i1s a specifica-
tion. |

This invention relates to machines for cut-
ting paper tubes into longitudinal sections of
given lengths, the object being to provide an
improved machine for so cutting paper tubes
to provide shells for shotgun and other car-
tridges; and the invention consists in the
peculiar construction and arrangement of the
several parts of the machine which contrib-
ute to said object, all as hereinafter fully
described, and more particularly pointed out
1n the claims.

In the drawings forming part of this speci-
fication, Flgmres 1 and 2 are side elevations
of the 0pposit.e ends of the machine. Figs.
3 and 4 are respectively front and rear ele-
vations. Ifig. 5 is a sectional view on line 5
5, Kig. 3. Fig. 6 i3 a perspective view of de-
tailed parts of the machine hereinafter de-
scribed. Fig. 7 is a side and sectional view
of the tube-supporting arbors and contigu-
ous parts hereinafter described. 7"

Fig. 7
1llustrates a cut paper tube as it appears be-
fore the cut sections are dropped from the
arbors. FKig. S 1s a perspective view of por-
tions of the mechanism operating with the
tube-supporting arbors and isfully deseribed
below. FIig. 9 1s a section and side eleva-
tion on line 9 9, Fig. 7. Fig.- 10 is a per-
spective view, partly in section, of detailed

- parts of the machine and more especially the

40

45

tube-supporting arbors and contiguous parts,
as below described, a paper tube being
shown in longitudinal section in this figure
on the arbors by which it is supported and
on whieh it is cut.

In the drawings, 2 is the main or driving
shait of the machine, to which motion is im-
parted from a suitable counter-shaft 3 (see
Fig. 1) by belt or other connections, as illus-
trated in said Ifig. 1, said counter-shaft be-

50 ing adapted in the usual way to be started

in the

and rotating said tubes;
“ism for supporting and rotating cutters to
act upon said tubes, and, fourth to mechan- %3

and stopped, whereby the machine is caused
to operate or 1ts action to be arrested.

The frame of the machine is composed of
three parts, 4indicating the main or rear por-

tion thereof and 5 fmd 6 indicating the side 53

portions. Sald main driving- shaft is hung
to rotate in bearings in said frame parts 5
and 6, as Cle&rly shown in Fig. 4. A Dbal-
ance-wheel 7 is secured on one end of said

main driving-shaft2 anda drivin g-pulley Sis (e

i

xed on the oppoglte end thereof, and is con-
nected Dy a cross-belt 9 with the counter-
shatt 3, which is shown in Fig. 1.

An arbor 10 (see Figs. 3, 4, and §) is ﬁxed

across the frame of the machine and its pur- 65

pose 13 hereinafter deseribed.

The several groups of mechanisms which
are comprised in this machine consist, . first,
of means for conveying paper tubes, one by

one, to mechanisms for cutting them into 70

smtable lengths for single eartudnes sec-
ond, to mechamsm forsu] pporting, engacrm
third, to mechan—

1sm for dizengaging the cut tubes and bring-
ing the tube-supporting parts into position to
receive another uncut pa,per tube.

The said first group of mechanisms com-

prises a hopper 12, adapted to receive a mass 8o

of paper-tubes 15 thereon or therein,substan-
tially in the order shown in Kigs. 3, 5, and 10,
whereby they are moved downwardly and
rearwardly by gravitation. Endguides13*are

adjustably attaehed to said hoppel between §s -

which smd paper tubes move toward the man-
drel 52, thereby insuring a proper presenta-
tion of each tube ther eto A shield or tube-
guide 14 is secured at the lower end of said

hopper against which said paper tubes 13 go

move cmd by which their direction of move-
ment 1s changed, whereby they move nearly
at right angles to their first movement and
are brought one after the other into proper

pmm]mtv to other mechanisms below de- 95

scribed, which engage said tubes one by one.
Said shield or tube- guide is secured to the end
pieces 17, and the la.‘r.ter and said shield are
supported on the parts 15, which- are firmly

attached to or form parts of the frame of the foo
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machine.
end pieces 17, and to said last-n amed shaft
are attached two arms 18, whose lower or free
ends extend forwardly at right angles to the
main parts of said arms and under the lower
edge of said shield or ftube-guide 14. The

lower ends of said arms 18 serve to terfipo-

rarily retain the tubes and drop them one by
one, as required, for the action of the ma-
chine thereupon, owing to a vibratory mo-
tion which is imparted thereto through said
rock-shaft 16, on which they are hung. The
said shaft 16 has a rocking motion imparted
thereto by means of its connection with a cam
19 on said main driving-shaft 2, which acts
against the extremity Of an arm 20, whereby
a vibratory motion 1s imparted to the latter,
:-111(1 arod 21 connects said arm 20 with an arm
22, fixed on the end of said rock-shaft 16.

By the operation of the said first group of
mechanisms a tube 13, which-lies against the
lower extremities of said arms 18, is, by the
movement of said arms outwardly from the
position shown in I'igs. 5 and 10, dropped to
the position of the paper tube shown in said
figures, and said arms swing immediately
back under the succeeding tube.
of the second group of me(,hanlsms above re-
ferred to then takes place, which last-named
croup comprises a rock-shaft 23, hung in the
auxiliary frame part 24, which is bolted onto
said frame part 4, as shown in IFig. 10. On
said shaft 23 are supported two upwardly-in-
clined arms 25, having flat upper ends, which
have a vibratory motion under the below-de-
seribed tube-holding mandrel 32, on which the
paper tubes are cut. The said arms swing
to such a position at the instant that the tube
drops, as aforesaid, from said hopper as to

cause them toconstitute a temporary support:

for said tube in connection with an inclined

bed-plate 26, whose upper end extends, as in-

dicated in Figs. 3 and 5, so that momentarily
said tube lies in an angle formed by the face
of the upperends of said arms 25 and the ad-
joining side of said plate 26 and in position

to be engaged by the mandrel 32, on which

the paper t,ube 18 cut.

T'wo rollers, of resilient material, ,(indicated
by 27, (are supported on the shaft 28, which
shaft 1s supported to rotate on the rear side
of said arms 25, and said shaft and rollers
are driven, preferably, by a round belt, as
shown, having indirect connection with said
main shaft 2. - The said rollers 27 have their
surfaces adjusted to such position relative to
the plane of the upper ends of the said arms
25 that they engage under a paper tube 13,
held on the supporting - mandrel, instantly
that said tube takes up a rotation 1mparted
thereto by said mandrel and said rollers,

which latter have a rotary motion coinciding

with that of the outer surface of said tubes
when rotated by said mandrel; the purpose
of said rollers, which are preferably of rub-

ber, being to insure a positive rotation of the

The action

The

A rock-shaft 16 is hunﬂ in said | paper tube on the mandrel with such an

amount of force as shall effect the positive
rotation of the tube when the cutters, here-
inafter described, are brought to bear against
the tube for cutting the same into sectlons
for cartridge-shells. The vibratory motions
of said mcl{ shaft 23, arms 25, and rollers 27
are produced by the connection of one of said
arms by a rod 29 with a pivoted arm 30, the
end of which engages with a cam 51, carrled
on said main shaft 2. The vibr Ltory motion
of said arms 25 is such that immediately atter
said tube-cutters have effected the cutting of
the paper tube the smd rollers 27 swing clear
of the latter.

The aforesaid tube-holding mandrel 32 1s
construeted in two longitudinal sections, sub-
stantially as described and shown in my
Patent No. 537,560, dated April 16, 1895, the
meeting ends of which have a mutual en-

mmment when they come together, and, as
shown at a a, Fig. 7, said ends of said man-
drel are beveled off to facilitate the entrance
thereof into the opposite ends of a tube 13,
whereby the said tube becomes properly
placed on said mandrel for cutting the same.
said mandrel parts have the required
reciprocating longitudinal movements im-
parted thereto by means of a rack and sec-
tor 33 and 34 for each section of said man-
drel, as clearly shown in Fig. 3. Said sectors
are connected for simultaneous vibratory
movements toward and from each other by a
uniting-rod 35, as shown in Ifig. 3, and one
of said sectors is connected with a cam 30,
(indicated in dotted linesinsaid Fig. 3,) which
is supported on the shaft extendm at right

angles to said shaft 2 and having a gear con-

nection therewith, as shown in Fig. 4. Kach
of said racks 33 has a sliding motion 1 a
part of the frame of the machine, as shown,
and on the outer extremity thereof is an up-
standing hub to which each section of said
mandrel is connected, as shown in Ifigs. 3 and
7, such connection with said hub being by
means of adjusting-nuts 37, whereby the
meeting ends of said 111‘111(1101 sections are
ELC]JHStOd for a proper engagement and said
mandrel has a free r'.otm‘y movement in said
hub.  The said mandrel extends from sald
hub through a second bearing 33 on said
frame, but through a rotating sleeve 39,
which has a bphne connection with said man-
drel, to the end that the latter may move
longitudinally through said sleeve and also
be rotated thereby. BSaild sleeve
motion imparted thereto by a gear connection
with a shaft 40, whieh is driven by a belt 41,
having suitable connection with said counter-
shaft 3. (See Fig. 1.)

‘Throun*h the above descr 1bu:1 nwc,hmubm

which 18 connected with each section of .smd

tube-holding mandrel 32, the two sections
thereof are moved apart and are caused to ap-

has rotary -
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per tubes 13, (see Fig. 10,) while the latter is
operated upon for cutting it into short sec-
tions ¢, having the length of an ordinary car-
tridge-shell, asillustrated in Fig. 72, and leav-
ing a waste piece d at each end. The said
mandrel 32 has a series of concentric grooves

42 formed thereon, one side of which groove

has a face at right angles to the axis of the
mandrel, constituting an acute border against
which the cutting edge of a revolving cutter
operates with a shear cut for severing the

sald sections, as aforesaid. Said concentric

grooves are separated suitably, acecording to
the length of cartridge-shells to be cut. The
opposite sides of said concentric grooves 42
are beveled, as shown in Figs. 3, 7, and 10, to
the end that the cutting may be facilitated
and that when said mandrel-sections are
drawn apart through the cut sections of car-

tridge-tubes the ends of the latter cannot

have any engagement with the bordersof said
grooves, thereby avoiding any injury that
might take place to said cartridge-tubes from
engagement with the mandrel during the sep-
arating movement of the latter. Cushion de-
vices are provided for each of the said man-
drel-sections which form a yielding abutment
against the opposite ends of the tube which
18 to be cut when said mandrel-sections are
brought together, whereby the tube by the

adjustment of said abutments is brought to

the required central position to be operated
upon and 1s so held for cutting. Said yield-
ing or spring abutments provided on each
mandrel-section 32 consist of anut 43, serewed
onto each section, said nut having perfora-
tions in the end thereof to receive the ends of
several spring-holding pins 44 and several
guide-ping45. Said pins44 and 45, Fig. 8, are
rigidly fixed to and project from one face of
a disk 46, having a free sliding motion on
sald mandrel 32 and guided in respect to the

latter and throughsaid nut 43 by a yoke-strap

47, to which said disk is secured, and which
18 attached to the opposite sides of said nut
43 for free sliding movement, whereby said
disk 46 1is supported and held by said nut.
A series of coiled springs 48 are placed on said
pins 44 between said nut 43 and disk 46,
whereby the said disk constitutes a cushion
supported by said springs, and the pins there-

on have a movement in and out of said per-.
forations in the nut.

A sleeve 49, having a
limited longitudinal movement thereon, is ap-
pliedtosaid mandrel 32, adjoining said disk 46,
having 1ts extremity extending to or over the
end of the mandrel 32 and having thereon two
disk-shaped heads, and is supported loosely
in the bearing 50 on the frame of the machine,
Figs. 3 and 7, which is narrower than the space

between said heads, to the end that said sleeve

may have said longitudinal movement on said
mandrel. The said sleeve is held in the posi-
tion illustrated in Fig. 7—that is, with neither

of said heads in engagement with said bearing.

position to be engaged with the end of a tube

on the mandrel 32 when one end thereof is in
engagement with said disk 46. (See Fig. 7.)
A plate 51 is supported on suitable pins or
screws on one side of said bearing 50, on
which pinsare springs 52 between said plate
5l and sald bearing 50, the combined force
of which last-named springs is less than that
of sald coiled springs 48. Therefore when
the mandrel 32 and the said nut 43 are drawn

away from said sleeve 49 the said springs 52

75

acth to retract sald sleeve from the position it

occupied when the tube was cut, and imme-
diately after said cutting operation the said
sleeve 49 is turned slightly on said mandrel

2, whereby a projecting lip 53 on said sleeve

is turned more or less upwardly, thereby
dropping what is called a ‘‘waste end” d of
said tube, Fig. 7%, and clearing it from the
devices, so that 1t shall not impede the sub-
sequent engagement of the mandrel with the
end of a new tube 13, and said sleeve 49 is
turned on the mandrel 32 to effect the above
by the below-described connections.

Referring to I'igs. 3and 5, 54 is a rock-shaft
supported on the frame of the machine, on
which are attached two arms 55, each of which
has a pin through its upper end, having a slot
engagement with the end of a lever 56, and
this last-named lever is pivotally hung on a
stud 577, fixed on said frame. Said two levers
56 are pivotally connected to two crooked
arms or straps 57, which straps have one end
loosely pivoted on said heads on sleeves 49.
A vibratory mofion 1s imparted to said arms
55 by the connection of said shaft 54 with the
end of an arm 58, which engages with a cam
on said main shaft 2 by a connecting-rod 59.
(See Fig. 2.)

Sald third group of mechanisms comprises
the above-referred-to cutters 60, which act
against the tube 13 on said mandrel parts 32,
as above described, and are hung on a shaft
61, and said shaft is hung to rotate in a frame
consisting of two end plates 63.
2, 4, and 5.) Said arbor 10 constitutes the
support for said frame, and the latter rocks
thereon, and thereby said tube-cutters 60 are
moved against a paper tube to cut it and

away therefrom after said tube shall have
been cut. Saidshaft 61 and the cutters there-

on are rotated by gear connections with said
shaft 10, which shaft is driven by the belt 9

from the counter-shaft 3, as aforesaid. (See

Fig. 1.) Said last-named frame, carrying
said cutters 60, has a swinging movement
imparted thereto by means of a suitable con-
nection with a cam 65 on said shaft 2 and a
connecting-rod 66 between said frame and
cam, whereby the cutters are given a positive
movement against the tube to cut it, and said
frame is then swung away from the mandrels

2 by a spring 64 acting thereagainst, Figs. 1,
2, and 5. Wipers on flexible arms 62, of
leather or similar material, are attached by

00—so that it may be pressed forward to a | one end on said revolving cutter-disks for
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action against said waste end, thereby msur-
ing its discharge from said lip 5s.

Said fourth group of mechanisms comprise
said sectors 34 and means for imparting a vi-
bratory motion thereto whereby thesaid man-
drels 32 on which the tubes are held and cut,
as described, are separated and retired in op-
posite directions, whereby the cut sections ¢
of the tube are freed and allowed to drop into
a suitable receptacle and said mandrels are

Dbrought to position to enter another uncut

tube.

Having thus described our invention, what
we claim, and desire to secure by Letters Pat-
ent, 15—

1. In a machine for cuftting paper tubes, a
hopper comprising a platform on which said
tubes are laid side by side, and devices for
guiding said tubes downwardly from said
platform, combined with a pair of vibratory
hook-shaped tube-engaging arms the extremi-

v " . Fr)

ties of which swing to and fro under the de-
livery end of said hopper, therebyalternately
engaging and releasing each tube in succes-
sion, an inclined plate 26, on which each re-
leased tube drops, a second pair of vibratory
arms one opposite each edge of said plate hav-
ing flat upper extremities, which extremities
together with said plate form an angular re-
ceptacle momentarily holding each tube, and
mechanisms for vibrating said two pairs of
arms, substantially as set forth.

- 2. In a machine for cutting paper tubes, a
revoluble mandrel comprising two separable
sections, which sections have simultaneous

reciprocating longitudinal movements where-

by they enter a tube, and hold the same for
cutting, and aresubsequently separated, com-
bined with one or more friction-faced rollers
engaging the surface of a tube on said man-
drel, thereby contributing to the positive ro-
tation of said tube with said mandrel, and
means for imparting rotary motions to said
mandrel-sections and rollers, and said recip-

-rocating movements tosaid mandrel-sections,

substantially as set forth.
3. In a machine for cutting paper tubes, a
revoluble mandrel holding a tube to be cut,

comprising separable sections having concen-

tric grooves therein, combined with one or

“more friction-faced rollers engaging the sur-

face of a tube on said mandrel, means for re-
volving said rollers, a rock-shaft carryingsaid
rollers on arms attached to said shaft, where-
by said rollers are moved against and from
said tube, a series of circular cutters fixed on
a, revoluble shaft in separate relations coin-
ciding to the separation of said grooves, a
rocking frame supporting said cutter-shaftt,
whereby said cutters are carried against and
away from a tube on said mandrel, and means
for rotating said mandrel and cutters, and for
imparting a rocking motion to said frame and
a rotary motion to said cutter-shatt thereon,
substantially as set forth.

4. Tn a machine for cutting paper tubes, a |

’ ' | 588,423

revoluble mandrel for receiving said tubes
thereon, comprising two longitudinally-sep-
arable sections, means for imparting recip-
rocating longitudinal mnovements to said sec-
tions whereby their extremities are brought
together within a tube, combined with cush-
ion devices on each of said sections for en-
cagement against the ends of said paper tube,
comprising a loose sleeve 49, on said section
for engagement with the end of said tube,
having headsthereon,anda free sliding move-
ment in a fixed part 50, of said machine, a
nut 43, adjustably secured on said mandrel,
and a spring-cushion between said nut and
said sleeve, and springs between said fixed
part and a head of said sleeve, following the
cutting of said tube, whereby following the
rearward movement of said mandrel, said
sleeve is retracted, substantially as set forth.

5. In a machine for cutting paper tubes, a
revoluble mandrel for receiving said tubes

| thereon comprising two longitudinally-sep-

arable sections, means for imparting recip-

| rocating longitudinal movements to said sec-

tions whereby their extremities are brought
together within a tube, combined with cush-
ion devices on each of said sections for en-
aoagement against the ends of said paper tubes,
comprising a loose sleeve 49, on said section
for engagement with the end of said tube,
having a free endwise movement in a fixed
part of the machine, and the lip 53, on iis
outer extremity, and having circular heads
thereon, a nut 43, adjustably secured on said
mandrel, spring-cushion devices between said
sleeve and nut, and springs between said
sleeve and fixed part, acting to retract said
sleeve on said mandrel, and means for im-
parting a slight rotary motion to said sleeve
whereby said lip thereon is tarned upwardly
and a piece of tube-waste resting thereon is
caused to drop therefrom, substantially as set

forth.

6. The rock-shaft 54, the articulated levers
55 and 56, the former connected to said shaft,
and means for rocking the same, combined
with the sleeve 49, the arm 57, pivotally at-
tached to said sleeve and pivotally connected
to said lever 56, by its outer end, whereby
the rocking movement of said shaft is im-
parted to said sleeve, substantially as set
forth.

7. In combination with a mandrel-section
32, and means for imparting longitudinal re-
ciprocating movements thereto, the perfo-
rated nut 43, adjustably secured on said man-
drel, the disk 46, having pins thereon enter-
ing said perforations, cushion-springs 48, on
certain of said pins, the yoke-strap 47, se-
cured to said disk 46, and having a sliding
connection with said nut, the plate 51, at-
tached adjustably to a fixed part of the mas-
chine, springs 52, interposed between said
plate 51, and said fixed part, and the sleeve

.49, adapted to slide on said mandrel, and hav-

ing a head therecon for engagement with said

3¢

O

|

I
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disk 46, and with said plate 51, substantially
as set forth.

8. In a machine for cutfing paper tubes, a
mandrel-section 52, the sleeve 49, carried on
said mandrel and engaging one end of a tube
and having the lip 53, thereon, combined
with one of the revoluble cutter-disks having
one or more flexible arms or wipers 62, there-

-

| on for engagement against said lip, substan-

tially as described.

CHARLES S. BIRD.
~ GEO. R. WYMAN.

Witnesses: |
Lewis C. MARSHALL,
FREEMAN . EVANS.
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