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To all wham, it may congern? .

Be it known that I, Frang K. Arxowp,
of Nashua, in the county of Hillsboro and
State of New Huwpshire, have invented cer-
tuin new ypd usefpl Tmprovements in Ma-
chines for Making Paper-Tube Sections, of
which the follewing is a specification. .
. This invention relates to machinery for
converting a strip of paper an- equivalent
material into a tube which is then either
cut, into sections, or coiled far subsequent

cutting, The tube or sections being flattened

but adapted to be used as cups by holding
one end. of each section closed.

The object of the invention is to provide
a siuple and rapidly and continuously -op-
erating machine of this character.

‘The invention consists in the machine and

the improvements which I shall now pro-}

ceed to describe and claim. .

- Of the accompanying drawings:—Figure
1 is a plan view of the portion of the ma-

chine which convertg the strip into tubular
form. Fig: 2 is an elevation, partly in sec-
tion of the same. Tig. 3 represents mr-an-
layged section on ling 3—3 of g &
4 represents an’ ealarged scetion on
4—4 of ‘Fig. 1. Fig. § represents an en-
larged section on line 53 of Kig, 1. TFig.
6 is a perspective view of one of the cups
or tubular sections produced by the ma-
chipe. Fig. 7 is a plan view of a scries of
the cups or sections as they are delivered
by the-machine on to a traveler belt or con-
veyer. Kig, 8 vepresents a scetion on line
§--8 of ¥ig. 2. Fig. 9 is a plan view of the
portion of the maohine which is omitted
from Fig. 1, snid Fig. 9 being on a larger
sealo than Fig 1. Said two figures together

¢ illystrate the complete machine, TFig. 10 is

an elevation of the mechanism shown 1n Fig.
9. Fig. 11 represents u section on iine 11—11
of Fig. 10, Fig. 12.1s an elevation from the
left of Fig. 11, but partly in vertical sec-
tion. Tig. 13 represents a seotion on line
13--13 of Fig. 9 locking in the direction of
the arrows, Fig. 14 represents a sectiog on
line 14—14 of Fig. 9 lacking in the direc-
tion of the arrows, Fig. 15 1s a detail view

of the rat¢het, mechanism shown in Tig. 13~

but viewed from the other side. Fig. 16isa
deta_;l elavatipn, partly in section of the
regling dreum, -

B

The same reference characters indigate
the same parts in all the figures. !

Referring first to Figs.'1 and 2, the ma-
chine has a suitable frame of which the base
1s indicated at 20, said base having uprights
2F at one end for a spindle sup'?rtin 8
roll of paper or other material a. %rom%he
squly roll the paper leads under a -gnide.
roll 22 mounted in bearings 23, an en
passes under 'and around a formey 24 which
at its larger end is secured to s cvgss bar 23
carried by uprights 26. At a point farther
along the bage 20 ure nprights 27 for a crosg
bar 28 which is slotted as at 29 (Fig. 8).
A bolt 30 passing through said slot sup-
ports a bracket or ear 31 which.is attgched
to and rises from the upper surface of the
former 24. The attachment of the former
to the bar 25 1s nol so rigid as to prevent the
former from being adjusted sli ?
right or left by means of the bolt 30 and
the slotted cross bur 28. This lateral ad-
justment of the former is advantageous in:
thyt by means of it I can-cause the former
to accupy a position inclined more or less
10 the right or left to meet and obviate fend-.
muev &£ the paper sirip to “creep” around
the former or to become askew. ]the paper
strip a next passes inside of a tension device
ot smoother 32 (Iigs. 1 and 2), sald tensiop,
device comprising a flexible strap of suitable
waterigl secured gt one end ta the top of
the former as by serews or iacks 233, the
ather end of the sivap having a clip or loo
3 connected by g spring 35 with sp en
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és

0

(tly to the

3

8¢

o

clip 36 having a sertes of holes e§th&r ong

of which may engage a pin 37 carvied by an,
car 38 connected to the base 20, Ry shift
ing the end «<lip 36 so that one or another
of its holes may engage the pin 87, the. teg-
sion exerted by the spring 85 npon the ten-
sion strap, may be varied. The sgparable
connection provided by said end strip 36 and:
pin 87 enables the tension strap or drag. 82
to he readily unwrapped from about the.
former 24 to enable a pew strip. of paper
to bLe started through the ipachine.  The
strap 32 acts as a drag upon the paper which
“is being drawn alopg toward the left in.
Figs, 1 and 2 by mechanism herginafter de-.
scribed, so that the paper strip will be.
wrapped smoothly shoul, the former which

| lptter, as shown by:_gpmpgnng;Flgs‘ 1 end:
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9, tapers toward the delivery end and is
wider or flared laterally so that the strip of
aper will be cansed to leave the tip of the
ormer in flattened and smooth condition ,
At a point beyond the tension device or
drag 32 (in, the direction of travel of the
paper strip) T mount a reservoir 39 for a
suitable adhesive, said peservoir having a
nozzle 40, the outlet of which is controlled
by a spherical valve or ball 41 (see Figs.
4 and 5).
flow of the adhesive, and at the same time
said ball is caused to revelve by the move-
ment of the edge portion of the paper under
it so that said ball will act as a roll to ap-
ply a narrow stripe of adhesive to the sur-
face of paper beneath it. As the reservoir
is adjustable as hereinafter described, even
to the extent of moving it entirely away
from operative position, the ball 41 acts as
a valve to completely clese the opering in
the lower end of the nozzle 40 whenever
there is nothing under the ball to hold it
raised. "As a matter of fact, the reservoir
and iis nozzle is capabie of such accurate
adjustruent that the bail 41 is raised as
soon as the. front edge of a new strip of
paper is passed under it, the ball falling to
its seat and closing the outlet for adhesive
as soon as the last end of a strip of paper
has passed it, so that.no adhesive can es-
cape toward the former excepfing when
the machine is in use. . ‘As shown in Fig. 5,
the adjustment .of the reservoir nozzle is

& such that the paper itself will so fill up
the space between the former 24 and the,

iower end of the nozzle 40 that the adhesive
will not escape if the feed of the paper @
shonld be stopped.

T will now describe the rraéaris of obtain--

ing the accurate adjustment of the reser-
voir nozzlé:--The reservoir is provided
with a“stud 42 (Figs. 2 and 4) into which
an arm 43 extends; a, screw 44 passing up-
wardly through the stud 42 and engaging
the arm 43 enabling the reservoir to be se-
eured to said arm in a taore or less laterally
inclined position. Of course, sny adjust-
ment of lateral inclination of the reserveir
will also vary the lateral inclination of the
pozzle 40. The arm 43 projects from a
block 48 which is mounted on a depending
rod 46 and held in vertical adjusted posi-
tion on said rod by a binding serew 47.
The rod 48 depends from s bleck 48 which
is mounted upon a cress rod 4¢ and secured
in Iateral positicny wpon the latter by a
binding screw 5G. The cross rod 49 iz sup-
ported by suitable aprights §1. If an ad-
hesive is emploved which requires being
wept warm, the means for heating the resec-
volr 39 may consist of a suitable gas burper
5 means for directing the heat to the
prvoir, conventionaily illustrated st 52

The ball 41 prevents too free

1,104,749

As best shown in Figs. 1. and 5 the noz-
zle 40 acts to deflect one of the edges of

the p:,é)er strip, or in other words, to hold

that edge up while the ball 41 is applying
the stripe of adhesive, the paper immedi-
ately aftef passing the nozzle and deflector
40 returning to contact with the opposite

edge portion of the strip so that the paper .

flap will descend upon the stripe of ad-
hesive. :

In order-that the strip of ?aper will be
caused to follow the contour of the tapering
former and to run smoothly and without
wrinkling there-over in the direction of the
length of said former, I provide a flexible
member 53 which may be progerly referred
to as a folder or smoother because it in-
sures a complete folding of the strip to
tubular form and to insure its passing to
.he feed or drawing and pressing rolls
smoothly.. This folder or smoother com-
prises a strap of suitable flexible material
such as leather, said strap having a loop
54 at one end which may be conveniently.
engaged with one of the nprights 51, the.
said strap being wourd spirally around the

7¢

75
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85

90

paper upon the former 24 nnd attached at -

its other end as by a screw {o any suitable
fixed point. This latter point of attach-
ment is best shown in Fig. 9, Fig. 1 merely
indicating it diagrammatically. Of course,
one end or the other of the strap 53 must
be detachable from its fastening, and the
strap unwrapped, whenever a new strip of
paper is to be started through the machine,
the strap 53 being then roturned to-the
position indicated in Figs. 1, 2 and 9.

The extreme tip of the former 24 extends
almost to the nip of two rolls'55 (see Figs.
1,2, 9, 10, 11 and 12} having their bear-
ings in suitable brackets 58, the upper roll
having its bearings preferably spring-
pressed in a well known manner such as in-
dicated in Figs. 11 and 12. The two rolls
have intermeshing gears 57, and the shaft
on the upper roll has a handle or fhumb
wheel 58 by means of which the rolls can
be moved manually, as when a new strip ¢t
paper is being introduced.

The shaft on the lower roll has a fric- .j:
" tion disk 59, the outer face of which is en-

gaged by a friction driver 60 mounted upon
chaft 61 and connected to said shaft so as
to rotate therewith, although adjustable

along the shaft by the mechanism he.reinb-'

after described.

The shaft 61 is the power shaft of the
machine and has fast and-loose pulleys 62,
63, for the driving belt 64. A shipper ber
85 is mounted to slide in an upright guide
66 (Fig. 10), said bar 65 being shifted in
the direction of its length by an arm 67 of
a rock shaft 68 mounted in suitable beer-
ings and having a handle or thumb wheel
69" (Fig. 9). The shaft 68 is mounted at
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one end.in- a-stud bearivg 0 (g 8Y bo

which one eud of the oflexibie folder or

smaothing strap 53 iy shown #ys conneaien,

ard al s other ends e o fraine B ol T
. Paper so frequently vone i oabiie

that dt cannet ablways be wil npen

travel mipothly whenyged shzowgiieny mesh-
anst similar to whatots guptovdd an this
machine, it the diffefent anempers whigh.act
apon the paper.abways.oceupy {he same rnla-
tive pesiticns. [ have found that secugacy
and smoothness an theotravel of the paper

are far more veadily attained by adjusting

the feod or delivering rolls f) relatively to
15 the former. To this ond T providew shiding
“basie. 72 for the brackets 56 of the rolls 54,
sid Bose being mounted in Lrnosyverse Ways

(Figss. 11 and 12) of a eastivg T3amounted

ipon base 20, Projecting! from the sinle 72

is an ear 74 which exterds downwardly and

has.en opening for an adjusting serew 75

which engages athreaded hole in the easting

7. "The serew: 75 has s thumb-wheel 76 by
wmeans of which the: latersl poustion df the
25 Lase 72 ands the feeding or delivering volls
35 eau beaconratoly adjusted, Jurimg the
operation of the munhine if necessary, and
if it is seen that the paper: is pot traveling
smoothiv. In order that the operating con-
nections: between the friction members 59,
60, may be maintiined when such sdjost-
inant 6f the rolls is effoctad, the bearvings for
shafl €1 may be formed incbhraskets of the
slide hase 72 or may be aupported by wnder
pendently adjustable peans.

T adijust the positien of the frictian
driver 80 (Figs 10) along the shaft 61 so0.ay
to vary the speed of retution of the feed or
drawing volls. the sides of said driver 60
ars oneage ) by the arms of o voke 77 having
a threpdod aperture engagayr a screw T8,
snid serew haviny a spies!] pinion 79 which
is engrgad by w spire] pinion 80 op o shaft
#1 having a hendlo or thuwh wheel 82 {Iig.
). As will be hersinafier deseribed, the
spped of oneration of the knife is antform,
the tube of pajer passing Lo raid kaife from
hoovolls 550 Whenever it wed o vary
sioneiho of (he sections boing ent ¢ff from
b, the attendant atfaius The destred
pesttte wrth wtwosh aceurscy by sunply rolat-
i Faft 81 by aueans of ghe thomb

it wep . pinion
catarion. of

20

35
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Sween zand polls HIEET
sy he somewhat thucekied T owi
e js enlting off -a section. o wenre
retongion in nroper position, of the portion
of the thbe batween e rolis and knife dur-
~ing operation of the latter, I provide a block
33 83 (g, 12) the upper surface of which is

A3 i

o

inelined vupwardly towand the knife, eaid
block 831 being hald in place by a eness
beasket 84, An upper guide plate 85 is an-

Ceidned downwandly Ltowaoed the knife and is

rernovably  held in position (by suitabde gy
means such as serews %6 (Fag 9) i the
serewssentering . a suithhie porlon eof #he
{yame. The brackei: 8 supports .a (fixed
lower bar 87.0f the shears or eutiing mech-
anigin; the wpper co-acting sheaning memkber 75
cemsisting of the plate.or knife 88 whikh.ds
carried by ashar 89 (Kigs. 32.and 43), said

! bar being mounted upan. a pivot, pin: 90
which is supported by. an ear 91 of: the

heacket 84, A.spring 92 mounted upon the .gg
pin B0 between. the enr-91and a nut-93 on
sadd pin- (Itg. 10) eerves to yieldingly hold
the bar 89 sa that the shear members 88; 87,
will propetly comet. tIn.oxder that the
knife may be manually operated if desired,. gs
the bar 85 is prowided awith a handle. 94
{(Figs. 9 and 13). .

fThe.outer or shorter arnu of the bar 89 4s
puvovided with a lug"95 (Fig. 13)  which
rests upon a.cany P6. carniad by .shaft 61.s0 90
that every rotaiion.of the shaft.6L-will.cause
the cum 96 to act upon the lug 95 toidepress
the knire 88 and eause it to co-act with the
memben 87 in shearing off the portien.of the
tube whieh has been projecied between the 9§
shearing mambers by the rolls 5. - To-return
thea koife:88 to normal or upper positiony the
dustant they the cam 00 passes lug®5 1 pro-
vide one or.more plungers. 97 . (Fag. 13)
mounted in sockets 9% and resting . wpen . 100
springs 99 in said sockets, one.of «said
springs being indicated by detted dines in
Tig. 13, The plunger 97 at the left in Fig.
1% is,shewn as i pesition to engage the
Jower.end..of w head 3080 of the bar 89, the 108
wupper end of sald head 100 being adapted
Lo . centact awith a stop .serew 101 to
adgustnbly linst the normal upper position
for the bar 84 - The stop serew 1401 1y car-
rigd by bracket 102, a.smtably fixed ¢gnide 130
363 being  prefepably ewmploved to bear
agwinstothe side free oft head 160 1o stendy
therknife bar 89 din its vertical wseillating
Anovements.

wA copnter 6f sny suitable censtraction s 135
conventionally Musirated.at 104 (Ings. 9,
10, and 13) sard ecunter being eavried by a
baneket 105 seenved Lo the gar 91,

A link 196 connects the end of the short

Carm ef the knifo bav 80 with.a lever 107 182

loosety mounted upon shaft 308 which lat-
ter is-ypownted - in -guidable braeket arms.
The dever 307 Is connected by o link 109 with
the operating mechanism of the counter so
that everv actuation of (he knife advances the 1185
indieation made by the counter. The lever
10T has aepawlt 110- pivetdd to it (Tigs. €3
and 15):gaid pawl being.drawn by a suit-
able spring: toward- a ratthet wheel 111 fast
upon shaft 108. Also. fast upon the shaft 130
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108 is &« disk 112 having a peripheral potel: |

or recess 118. A shield 114 pivotally sup- '[
ported st 115 to a suitably fixed point, hae
a tooth or lug 116, the outer face or edge of |
the shield being curved comcentrically with i
the ratchet wheel.

Before describing the object of tuis con-
struction, I will explain that the same shaft |
108 carries and rotates a roll 117 (¥ig. 14)
which supports one end of a conveyer belt
118, the other end of said belt being mount-
ed upon a roll 119 upon a shaft 120 sup-
ported by bracket arms 121 (Figs. 9 and 13).
As each tubular section is cut off, it drops
on to the belt 118, said belt being given an
intermittent motion so that the successively
deposited sections will over-lap as ir ated
in Fig. 7, wherein each of the series of the
tubular series is indicated at «’. The shield |
114, when in the position shown in Wig. 15, |
permits the pawl 110 to advance the ratchet |
wheel, and consequently the conveyer belt, a |
distance of one tooth of the ratchet wheel. |
This is because the said shield boids the end |
of the pawl 110 with said pawl riding along |
the outer curved face of the shield until it |
escapes from the inmer end of suid curved
portion so as to drop inte engagernent with
the ratchet wheel, the point of aropping be- |
ing such that only the last portion of move- |
ment of lever 107 will cause the pawi to |

i

actuate the ratchet wheel a distance of one |
tooth. The notched disk 112, however, is |
also rotating with the shaft 108 and the
ratchet wheel. When the woteh or recess |
118 arrives underneath the lug 1i6 of the |
shield, said shield drops and therchy per-
mits the pawl 110 to engage a tosth of the
ratchet wheel further away from the pivet |
115 of the shield so that the aexs moven !
of the lever 107 will cause the pawi to acii- |
ate the ratchet a distance of severai teeth. |

|

I

ent

1339}

This therefore imparts an cxcess motion !
to the belt 118 so that all of the vibulur seo-
tions previously deposited will be advanced |

with the belt and leave a spuce readily ber

paper converted into a flattened fube shall
not be cut into seetions bot be wound ia s
roll which can be supplied to & customer who |
will then cut off sectinvs a5 desired. For !
this purpose I provide the folisming mecha-
nism, it being understoud, of course
when the tube is to be woand v inic

t

|

ceptible to the attendant to enabie ihe Jatter ;
to gather up in one bunch !l of ihe uni- %
formly and ciosely deposited secttons. Ii,
desired, since the mivnbeyv of sections in the
group wiil be predetermined, such as 50 cx !
100. they can be then package !
words, the machine provides for
the deposited sections as they ave pr 5
by the machine, into groups haviig © j
termined quantities. ;
Tt is sometimes desirable they the steip of |

i
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the knife will be put out of operation as by

| Jeosening the screw which holds the cam

96 in place and shifting said cam along the
shafy out of position to contact with the
iug 95 of the knife bar.

Referring especially to Figs. 9 and 10, the
hase or frame of the machine is provided
with brackets 122 having socket bearings
128 for the =haft 124 of a reel or core. Said
chaft 194 is removably supported in the

sockets 123, and has at one end a pulley 123

engaged by a belt 126 which also engages a
pulley 127 carried by an extension 128 of
the shaft 61. A yoke pendant 129 having
pulleys 130 engaging the belt 126 is pro-
vided with variable weights 181. This drive
connection permits the belt to slip so as to
compensate for the eradually increasing di-
ameter of the roll being wound wp. The
relative sizes of the pullevs 125, 127 are
sach that when the winding of the roli is
first commenced it will have sufficient pe-
ripheral speed to take up the tuhing ad-
vanced by the feed rolls &5 Ag the di-
ameter of the wournd up voll increases, the
heit 126 wili begin fo slip ou one or the
other of the pulieys, the constriction theve-

ore providing for a frietienal drive of wne
reel shaft 124,

cured to the <hafi 124 1s a drun 132
s 9 and 16) having a longitudinal re-
wes 159 in whick a lever 15% s pivoted st
35, said Jever having a cam end 136 which
is engaged by an adjusting ving 137 which
is preferably externally miiled as shown in
¥iz. 0. This ring is wrernally threaded tc
fif threads 188 at one end of drum 132 so
that as said ring is shifted inwardly along

[
Sid

i the druni, it will epgage the cam 123 and
D onnse the inner end of the lever 134 to ne

projected from the vecess 133 so as to bing
against the inner wall of a core 139 In the
operation of this portion of the machine, s
core 139 i #lipped o the position shown in
¥ig. 16 and cne end of the tube that is being
made, {5 snitably secured to said core. The
ring 137 is adjusted so a3 te sctuate the le-
124 as deseribed to engage the core 138
and cause it to rotate with the drum 122
and shaft 124. The guide roll 149 (I
16 and 14) is supported by uprights 141
direct the tube of paper @ to the reeling
colling device

As the opecations of the several parts of
the machive have been explamed in connec-
tion with the description of the structure,
£orther explanation of the epevation of the
saachine as a whoele will not be necessary.

T cladm

1. A machine of the character described,
wving a single stationary former. means
o dvawing a stri, of paper lengthwige of
the former and folding the strip sround

ver
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o former, ssid means including a fexible -
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spiral strap for wrapping the strip closely
to the former, and means for applying an
sdhesive material to the strip.

2. A machine of the character described,
having a former, means for drawing a strip

. of paper lengthwise of the former and wrap-

ping 1t around said former, a flexible spiral
strap closely inclosing the strip and former,
and means for adhesively connecting the
edges of the strip. -

3. A machine of the character described,
having a former, means for drawing a strip
of paper lengthwise of the former and wrap-
ping it around said former, a flexible ten-
sion or drag inclosing the strip and former,
and means for adhesively connecting the
edges of the strip, said tension or drag com-
gmsing a strip secured at one end to the

ormer and having means for connecting |

its other end to a fixed point.
4. A machine of the character described,
having a former, means for drawing a strip

" of paper lengthwise of the former and wrap-

28

ping it around said former, a flexible ten-
sion or drag inclosing the strip and former,
and means " for adhesively connecting the
edges of the strip,
rising a strip secured at one end to the
ormer, the other end of the strip having a

‘having a former,

said tension or drag com.- |

sprin%1 and means for adjustably connecting
it with a fixed support.

5. A machine of the character described,
means for drawing a stri
of paper lengthwise of the former and fold.
ing the strip around the former with the
edges .of the strip overlapping, two sep-
arated flexible smoothers between which and
the former the strip is drawn, and a de-
flector and adhesive applier between said
smoothers.

6. A machine of the character described,
comprising a former having a tapered and
flattened delivering end, drawing and creas-
ing rolls adjacent the tip of the former,
means for applying an adhesive to the sur-
face of a strip of paper on the former near
one edge of the strip, and means for hold-
ing the strip wrapped around the deliver-
ing end of the former said means including
a gexible spiral strap for wrapping the strip
closely to the former,

In testimony whereof I have affixed my
signature, in presence of two witnesses,

FRANK K. ARNOLD.

Witnesses: -
A. W. Harrison,
GEeoree A. RockweLL,
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