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UNITED STATES

PAaTENT OFFICE.

ITARRY O. WHITNEY, or NEW HAVEN, CONNECTICUT, ASSIGNOR TO THE
WINCHESTER REPEATING ARMS COMPANY, OF SAME PLACE.

MACHINE FOR ROLLING PAPER TUBES.

SPECIFICATION formmg part of Letters Pa,tent No. 405,138, dated June 11, 1889

&pphcatmn filed June 25, 1888, Rerial No 278,124.

(No model.)

To all whom it may concern:
Be it known that I, HARRY O. WHITNEY, of

. New IHaven, in the eounty’ of New Haven and

IO

State of Conneetwut have invented anew Im-
provement in Maehmes for Rolling Paper
Tubes; and I do hereby declare the following,
when taken i1 connection with accompanying
drawings and the letters of reference marked

thereon, to be a full, clear,and exact descrip-

tion of the same, and which said drawings con-
stitute part of thl& speelﬁea,tion fmd repre-
sent, in—

I‘1ﬂ ure 1, a top or plan view of the machine
eomplete, a portion of the cover of the reser-
voir broken away to show the pasting-roller;
Fig. 2, a side view of the machine eomplete
Fig. 3, a longitudinal sectional view; Fig.4,a
transverse section-cutting on line z z, Fig. 1;
Fig. 5, a transverse section-cutting immedi-
ately in advance of the grippers, showing the
wheels n r s; Fig. 6, a transverse section
through the pastlng and feeding apparatus

- and euttmﬂ between the uprights G H; FKig.

7, a tlELHSVE‘lS(—) section through the Gllpplllﬁ—
jaws; Kig. §, a modification.
This mventlon relatesto an 1impr ovement in

- machines for making paper tubes from which
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cartridge-shells are made. These tubes are
usually formed by taking a sheet of paper of
the required size, pasting one surface, and
then rolling the sheet upon a mandrel into
tubular shape, the paste causing the several
convolutions of paperto adhere to eachother.
The paper is thin, so that each tube 1s com-
posed of several convolutions or thicknesses.
Generally this rolling of the tube has been
performed by hand.

The object of my invention is to produce a
machine which, receiving the sheets of paper,
will automatically paste one surface, roll the
pasted sheet to form a tube, and discharge

the tube complete from the machine; and It
consists in a mandrel of a size corresponding
to the interior of the tube to be formed, the

mandrel supported in bearings, so astoleave
the one end portion over which the paper 1s
to be wound free, combined with several roll-

erg arranged in bemmﬂs around said man-

drel and parallel ther eW1t11 the said mandrel
and rollers adapted to receive continuous

‘revolution, and the mandrel also adapted for

longitudinal movement between s*’ud rollers,
Wl‘rh a pasting and feeding device, Wheleby
the sheet of paper 18 first, pasted upon one
side and then delivered between the mandrel
and rollers to be wound into tubular form,

55

the longitudinal movement of the mandlel |

plOdHGed after the rolling operation serving
to take the formed tube lonﬁ'ltudl_na,ll} f10m
between the rollers, and a gripping device in

60

line with the said mandrel adapted to clasp

upon the tube on the mandrel so delivered
from between the rollers, and whereby on the
return of the mandrel the formed tube will
be stripped therefrom, preparatory toits ejec-
tion from the machine,and in details of con-
straction more fully hereinafter desecribed,
and particularly recited in the claims.

A represents the bed of the machine; I3,
the mandrel, which is considerably more than
twice the length of the tube to be formed.

C is the driving-pulley, supported in bear-

ings D D, like the head-block of a lathe, and
th ough the arbor of which pulley the man-

drel B runs, and is free for longitudinal
movement, but is connected with the pulley
by a 5p11ne and groove, so that while the man-
drel is free for such longitudinal movement
through the pulley revolution imparted to
the pulley will be communicated to the man-
drel, so that the mandrel will revolve with
the pulley The mandrel extends outside
the head-block, its outer end resting in a
cross-head I, supported on parallel g ouides K,
as seen in I‘ws 1 and 2. |
On the bed. upon the other or inner side of
the head-block are two uprights G H, distant
from each other somewhat greater than the
length of the tube to be formed The man-
drel extends longitudinally through these
head-blocks, as seen in I1ig. 3, and in bear-
ings in the said uprights several rollers I J
K, more or less in number, are arranged par-
allel with the mandrel B, as seen in Kig. 6.
These rollers are in sueh working contaet
with the mandrel that the sheet of paper 1in-
troduced between the mandrel and, say, the
one roller T will be taken to the next roller J
and to the third roller K, and so on until the

sheet is wound entirely around the mandrel,
the rollers pressing upon the surface of the
paper, which has been previously pasted upon
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1ts under surface—that is, the outer surface
as 1t 1s applied to the mandrel-—and so that
the convolutions of the paper thus formed
will be pressed hard upon each other to cause
perfect adhesion.

Revolution is 11111)&113{3(1 to the several roll-
ers 1 J K by means of gearing, as seen 1in
IFigs. 1, 2, and 4, and so that the surface ve-
;001ty of the rollers is substantially the same
as that of the mandrel.

At the rear of the rollers the pasting and.

feeding device is arranged, which is adapted
to receive the sheet, apply a coating of paste
or other suitable adhesive material to the un-
der side of the sheet, and deliver the advanc-
ing edge of the sheet between the mandrel
and the first roller. As here illustrated, this
pasting device consists of a reservoir I, in
which is a revolving roller M parallel with
the mandrel.
voir, S0 as to receive a coating of adhesive
Above it is a pressure-
roller N, and between which and the pasting-
roller M the paper is introduced, revolution
being 1mparted to the said rollers in the di-
rection indicated by the arrow and so as to
advance the paper toward the mandrel.

Preferably between the rollers M and N, I
arrange other rollers O P parallel with the
mandrel, and between which the paper will
be delivered by the pasting-rollers, the past-
ig-rollers serving also as feed-rollers. Revo-
lution is imparted to the roliers O P, as to the
rollers M N, by gearing, as representedin Figs
1 and 2, the train of gearing receiving its ro-
tation from the mandrel to which the power
is applied. Suitable guards RS are arranged
to direct the pasted sheet between the man-
drel and first roller, as seen in Fig. 6.

To avoid adhesion of the paper to the sev-

eral rollers over which the pasted surface

passes,the several rollers are constructed with

annular grooves into which fingers project, so
as to stand beneath the paper as it is ad-
vanced by the rollers. In Iig. 0 ¢ represents
the fingers, which project from a bed 0, for-
ward of the roller M, and into the annular
grooves d in the pasting-roller, the grooves
of the roller being also seen in FKig. 1. The
pressure-roller N 1s also constructed with an-
nular grooves e, (see Figs. 1 and 2,) into which
%tatmn:{wy ouard- fingers f extend, as seen in
If1g. 6. The rollers O P are also provided
with similar guard-fingers g /i, working in the
grooves of the mqpeglwe mllers, as al&o Seer
in Kig. 6.

The rollers surrounding the mandrel are
also constructed with ammlar grooves 4, in
which lie stationary fingers [, I)I‘OJBGLII‘I‘D from
a Smtmnmy bar m in rear of the rollers, as
seen 1n Kig. 6. In all these cases the Ouard-

fingers serve to prevent the paper followmn
upon the surface of the rollel*b,"*éiﬁﬂ"ﬁ“’[‘]le
case of the rollers around the mandrel they
deflect the sheet from its natural path and
cause 1t to follow the surface of the man-
drel, and so that a sheet of paper pasted and-

This roller works in the reser-

delivered between the mandrel and its roll-
ers will be wound close upon the mandrel in
successive convolutions or thicknesses, the
surrounding rollers serving to press Lhe COn-
volutions one upon another and so as to pro-
duce perfect adhesion throughout the tube
formed upon the mandrel. After the tube
has been thus formed upon the mandrel a
longitudinal movement is imparted to the

| 111&11(11‘@1 which will force the mandrel and

the tube thereon beyond and {from the sur-
rounding rollers. This longitudinal move-
ment is imparted by means of a crank-wheel
T, arranged upon the shaft U below the bed,
which is connected by a pitman V to a lever
W, arranged to vibrate in a plane parallel
with the mandrel, and which lever is con-
nected at its upper end to the cross-head I,
as seen in Iigs. 2 and 3, so that, revolu-
tion being 1mpa,rted to the crank-wheel 'L,
the lever wﬂl be thrown f{)rwfuﬂ, as repre-
sented in broken lines, Fig. 3, and thereby
force the mandrel lonnltudumlly through be-
tween the rollers, so as to take the tube which
has been formed upon the mandrel outside the

rollers, where it may be stripped from the

mandr el
The rollers working in connection with the

mandrel operate onlym a circumferential di-
rection. T'o apply to the surface of the tube,
after it is wound, a longitudinal operation,
which may give to the surface of the tube a
better finish, I arrange at the delivery end
of the tube-forming rollers finishing-wheels
n, 1, and s, which are arranged upon axes at
right angles to the axis of the mandrel and so
that the plane of the wheels is parallel with
the axis of the mandrel., The several wheels
are grooved corresponding to the exter-

nal surface of the tube of the mandrel and

are arranged radially to the mandrel, so as
to substantially surround it, as clearly secen
in Fig. 5, the space between the several
wlleelb bemﬂ concentric with the mandrel.
These wheels 7 r s are adapted to bear with
considerable pressure upon the surface of
the tube as it is advanced by the mandrel in
the discharging operation. IHence the tube
on the mandrel will receive from said wheels
a longitudinal rolling under a considerable
pressure, which will not only make the ad-
hesion more perfect, but will give to the ex-
terior of the tube a finished surface.

Beyond the finishing-wheels nrs, I arrange
a pair of grippers to clasp the tube on the
mandrel and hold 1t, so that as the mandrel
returns under the action of the crank-wheel
1t will be drawn from the tube so held by the
orippers. As here represented, these grip-
pers consist of astationary jawwandahinged
jaw 2w, the plane of the jaws being parallel
with the mandrel, and.their adjacent faces are
orooved, as seen in Ifig. 7, corresponding to
the outer surface of the tube,and the grooved

surface of the jaws may beprovided with any

suitable means to insure a strong holding-grip
upon the tube. The jaw w is arranged to
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swing, as upon & hinge v, toward and from
the stationary jaw w. This swinging move-
ment is imparted by means of the lever W
through a sliding rod 2
bed. (See Fig. a) On the rod is a collar 3,

which the lever W in its advance will strike
and force the said rod forward, as indicated
in broken lines, Fig. 3. The rod extends to a

“convenient point near the hinge-jaw 1w, where

1t 18 beveled, and works over an arm 4, pro-

jecting from the jaw 2, as seen in Figs. 3 and

7, so that the admnee movement of the rod

w_lll impart a closing movement to the swing-
1ing jaw w to produce the required grip upon

the tube, and then as the lever W returns it

will strike the second collar 5 on the rod 2

and withdraw that rod so as to release the
This will,
however, leave the tube within the jaws; but
as the mandrel next advances with the sec-
ond tube it will eject the previously-delivered

tube from the jaws and present the said sec-
ond tube for a like grip. Successive sheets.

of paper being furnished to the machine, cor-
respondingly successive tubes will be atlto-

matically formed and delivered complete from
the machine.

The advance of the mandrel to deliver the
tube 1s best made independent of the rotat-
ing mechanism, and as here represented if is
produced by connecting the power with the
crank when in the opinion of the operator

the rolling operation has been completed.

This connectmn 18 well made by providing a
loose pulley 6 on the shaft U and a foot-pedal
7, by which any suitable clutching mechanism
may connect the pulley 6 with the shaft and
crank - wheel, so that the revolution of the
pulley may be imparted to the ecrank and dis-
connected therefrom, according to the judg-
ment of the operator. The mechanism for

engaging the loose pulley with the shaft may

be any of the known mechanisms for so do-
ing, not necessary to be particularly described;
but i1t must be of such a nature that the dis-
connection will be made when the mandrel is
returned to the position for forming the tube.
The cluteching mechanism for performing this
operation is also well known and employed in

many machines—such as power-presses—and
does not require particular description.

For convenience the pulley C may be made
loose upon 1its shaft, the mandrel working
through the shaft, and a clatch 8 provided, by
which the revolving pulley may be made to
engage with its shaft and impart revolution
to the mandrel. This also is a common and
well-known device, and does not require par-
ticular description. IFor convenience, also,
the pasting mechanism may be connected. or
disconnected with the train of gearing by a
cluteh 9,s0 that should occasion require,while
the machme is running, the pasting and feed-
ing devices may be diseannected

The reservoir may be provided with a cover
10, which will serve as a table upon which to
plaee the sheets to be fed to the machine.

,arranged beneath the

| bearings around

It will be evident to those skilledin the use
of this class of machines that the finishing-
wheels maybe omitted, and that the gripping

devices may also be omifted, in which case

the tube may be removed by hand, the oper-

ator grasping the tube and drawing it from

the mandrel. It will also be understood that
various substitutes may be employed to me-
chanically take the tube from the mandrel,
as, for illustration, power may be applied
to the wheels n 7 s, so that those wheels
grasping the tube Wlu draw it from the man-
drel, in which case they will perform the
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double operation of longitudinally rolling the

tube and also drawing it from the mandre]

In Fig.8 1 111118131"&1:6 the said wheels as hav-
ing power applied thereto to enable them to
perform the discharging operation. |

It will be evident that there may be more
or less of the wheels n 7 s, 1t only belng nec-
essary that the periphery of the wheels shall
correspond to the shape of the mandrel, and
50 as to substantially surround it.

The intermediate feed-rollers O P may be

omitted, the paste-roller and its pressure-

roller being competent to deliver the paper to
It will also be understood that

the machine.
any of the known equivalents for the crank-

wheel may be employed to impart the longi-

00

95

tudinal reciprocating movement to the man-

drel. Such equivalents are too well known

to require illustration. |
I do not wish to be understood in this ap-

100

plication as claiming, broadly, a revolving

mandrel with parallel rollers surrounding it,
combined with a pasting and feeding device

adapted to paste and deliver a sheet of paper

to the said mandrel and its surrounding
rollers, and whereby the said sheet will be
wound upon the mandrel to the form of a
tube, the several convolutions pressed upon
the mandrel by the surrounding rollers, as
such combination, bloadly 00n51clered is not

my invention.

I claim—

1. In a machine for making paper tubes for
cartridge-shells, the Gombm&tmn of the re-
Volving and 1011gitudinally-l‘eeiproeatingman—

- drel, several rollers arranged around saild

mandrel and parallel therewith, mechanism,
substantially such as described, to impart
longitudinal reciprocating movement to said

mandrel, and a pasting and feeding mechan-
1sm, Subst@ntmlly such as deserlbed in rear
of said mandrel, the combination bemﬂ' sub-

105
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stantially as 5pe(31f.ed and whereby a sheet of

paper is coated with adhesive material upon
one side, advanced toward and wound into
a tube upon said mandrel between it and the
surrounding rollers, and then the mandrel

with the tube thereon moved longitudinally

out from between therollers for the discharge
of the tube.
2. The combination of the 1"evolvmﬂ' and

longitudinally-reciprocating mandrel B sev-

eral rollers, as 1 J I, arranged in st&tionary
sald man drel and parallel

125
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therewith, a pasting and feeding device, sub-
stantially such as deseribed, to coat and de-
liver the sheet of paper to Srl:ld mandrel and

rollers, two or more wheels n 7 s, arranged
upon axes at right angles to the said nmndrel_

and surroundmﬂ the same, the periphery of
the said wheels nrooved correspondmﬂ' to the
mandrel, and between which wheels the said

mandrel passes in its longitudinal reciproca-

tion, substantially as and for the purpose de-
scribed.

- 3. The combination of the longitudinally
reciprocating and revolving mandrel B, sev-

eral rollers, as I J K, arranged in stationary
bearings around said mandrel and parallel
therewith, a pasting and feeding device, sub-
stantially such as desceribed, adapted to coat

and deliver the paper to said mandrel and its

surrounding rollers, a pair of grippers in the

path of said mandrel in itslongitudinal move--
ment, and adapted to grasp the tube formed .

upon the mandrel, substantially as specified.
4. The combination of the longitudinally

reciprocating

and revolving mandrel I3, sev-.
eral rollers, as I J K, arran ged in stationary |

405,138

bearings around said mandrel and parallel
therewuh the said rollers constructed with
annular grooves 7, stationary guard-fingers /,
lying in SELI(] grooves,with a pastm
ing meehamsm substdntlally such as de-
sembed a,dapted to coat and deliver the paper
between the said mandrel and its surround-
ing rollers, substantially as specified.

5. The eombumtwn of the lOIlﬂ'ltUdlﬂallj
reciprocating and revolving mandrel B, sev-

mld feed- |

39

eral rollers,as I J K, Supported in stationary

bearings around said mandrel and parallel
theremth wheels,asn rs,arranged upon axes

at right ann'les 1:0 the axis of the mandrel and

in the lonmtudlual path of the mandrel, the

said wheels grooved . correspondmn’ to the SUT-

face of the mandrel and a pairof grippers w
u, arranged bpyond the said wheels and
adapted o orasp the tube which has been

40

formed on the mandrel, substantially as and 435

for the purpose described.

H. O. WHITNEY.

Witnesses: |
DANIEL I. VEADER,
CHARLES 1. SHEPARD.
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