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To all wham, it may concern 
Be it known that I, FRANK is. ARNOLD, 

of Nashua, in the county of Hillsboro and 
State of New Hampshire, have invented cer 

5 tain new upd useful improvenients in Ma 
chines for Making Paper-Tube Sections, of 
which the following is a specification. 
... This invention relates to machinery for 
converting a strip of paper or equivalent 

.0 material into a tube which is then either 
cut, into sections, or coiled for subsequent 
cutting, the tuihe or sections being flattened 
but adapted to be used as cups by holding 
one end of each section closed. 

15 The object of the invention is to provide 
a simple and rapidly and continuously op 
erating machine of this character. 
The invention consists in the machine and 

the improvements which I shall noW pro-, 
20 ceed to describe and claim. . 

Of the accompanying drawings: Figure 
1 is a plan view of the portion of the ma-. 
chine which converts the strip into tubular 
form. Fig. 2 is an elevation, partly in Sec 

25 tion of the same. Fig, 3 represents Attan 
larged section on line 3-3 of Fig. Fig. 
4 represents an elarged section on ? 
4-1 of Fig. 1. Fig. 5 represents an ea 
larged section on line 5-5 of Fig, 1. Fig. 

30 6 is a perspective view of one of the cups 
or tubular sections produced by the ma 
chine. Fig. 7 is a plan view of a Series of 
the cups or sections as they are delivered 
by the machine on to a traveler belt or con 

35 veyer. Fig. 8 represents a sectii); on line 
8--8 of Fig. 2. Fig. 9 is a plan view of the 
notion of the machine which is omitted 
from Fig. 1, said Fig. 9 being on a larger 
scale than Fig. 1. Said two figures together 

4C illustrate the complete machine, Fig. 10 is 
in elevation of the unechanism shown in Fig. 
9. Fig, 11 represents a section on line ll-11 
of Fig. 10, Fig. 12, is an elevation from the 
left of Fig. 11, but partly in vertical sec 

45 tion. Fig. 13 represents a section on line 
13-13 of Fig. 9 looking in the direction of 
the arrows, Fig. 1 represents a section on 
line 14-14 of Fig.9, looking in the direc 
tion of the arrows. Fig. 15 is a detail view 50 of the ratchet mechanism shown in Fig. 13 
but viewed from the other side. Fig. 1 is a 
detai elevation, partly in section of the 
reëling drum, 

former fron being adjusted slightly 

A latter, as shown by comparing. Figs, and 

The same reference characters indicate 
the same parts in all the figures. 55 

Referring first to Figs. and 2, the ma 
chine has a suitable frame of which the base 
is indicated at 20, said basehaving uprights 
2il, at one end foi a spindle, Supirting, 
roll of paper or other ulaterial a. ? 
: roll the paper leads under a guide. 
roll 22 mounted in bearings 23, and then 
passes under and around a former 24, which 
at its larger end is secured to a cross bar 25 
carried by uprights 26. At a point farther 35 
along the base 20 are uprights 2 for a cross 
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 attached 
to and rises from the upper, surface of the 20 
former 24. The attachment of the former 
to the bar 25 is not so rigid as to prevent the 

to the . 
right, or left by eans of the bolt. 30, and 
the slotted cross baix 28. * This lateral ad- jª 5 
justment of the former is advantageous in 
that by means of it can cause the former 
to occupy a position inclined more or less 
to the right or left to meet and obviate tend 
nut y ºf the paper strip to * ?????? aroun? 80 

h the former or to become askew. e paper 
strip a next passes inside of a tension device 
or smoother 32 (Figs 1 and 8), said tension, 
device comprising a flexible strap of suitable 
laterial secured at one end to the top of 85 
the former as by screws or tacks 33, the 
Cather end of the strap) having a clip or lo 
34 connected by a spring 35 with an en 
clip 3 ha ving a series of holes ejfhear qne 
of which thay engage a pin 3? carri?d by già $ô 
ear 38 connected to the base 20, By sift 
ing the end c?p 36 so taat ole or another 
of its holes may engage the pin 37, thaten: 
Sion exerted by the spiring 35 upon the terr 
sion strap, may be varied. The separable 85 
connection rovided by said end strip3 and 
nin, 37 enables the teision strap qrdrag, 2 to be readily unwrapped from about hê. 
former 94 to enable a new strip of pape 
to be started through the achine. The 300 
strap 89 acts as a drag upon the paper which 
is being drawn along toward the left in 
Figs, and 2 by mechanism hereinafter des. 
scribed, so that the paper strip will ? yw rapped smoothly aboit, the former whicly â5 
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2, tapers toward the delivery end and is 
wider or flared laterally so that the strip of 
aper will be caused to leave the tip of the 
9rner in flattened and smooth condition 
At a point beyond the tension device or 

drag 32 (in the direction of travel of the 
paper strip) I mount a reservoir 39 for a 
suitable adhesive, said reservoir 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 revolve 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 close the opening 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 its nozzle is capable of such accurate 
adjustment 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 canes 
cape toward the former excepting when 
the machine is in use. As shown in Fig. 5, 
the adjustment of the reservoir nozzle is 

iš such that the paper itself will so fill up 
the space between the former 24 and the 
iswer end of the nozzle 40 that the adhesive 
wili not escape if the feed of the paper a 
should be stopped. 

The ball 41 prevents too free 

I will now describe the means of obtain 
ing the accurate adjustment, of the reser 
voir nozzle:-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 enabing the reservoir to be se 
gured to said arm in a Inore or dess laterailly 
inclined position. Of course, any adjust 
ment of laterai inciination of the reservoir 
will also vary the lateral incination of the 
nozzle 40. The arm 43 projects from a 
block 45 which is mounted on a depending 
rod 46 and held in vertieal adjusted posi 
tion on said rod by a binding screw 4. 
The rod 46 depends from a block 48 which 
is mounted upon a cross rod 49 and secured 
in interal position upon the datter by a 
binding screw 50. The cross rod 49 is st 
ported by suitable uprights 51. If an ad 
hesive is employed which requires being 
kept warm, the means for heating the resee 
voir 39 may consist of à suitable gas burner 

in eans for directing the heat to the 
rvoir, conventionaily illustrated at 52 

in Fig. 3, 

As best shown in Figs. 1 and 5 the noz: 
zle 40 acts to deflect one of the edges of 
the paper strip, or in other words, to hold 
that edge up while the ball 41 is applying 
the stripe of adhesive, the paper immedi 
ately after passing the nozzle and deflector 
40 returning to contact with the opposite 
edge portion of the strip 
flap will descend upon the stripe of ad 
hesive. 
In order-that the strip of paper will be 

caused to follow the contour o 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 ??? 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 cón 
prises a strap of suitable flexible material 
such as leather, said strap having a loop 
54 at one end which Inay be conveniently. 
engaged with one of the uprights 51 the. 
said strap being word spirally around the 
paper upon the former 24 and attached at 
its other end as by a screw to 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 returned 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 ill 
dicated in Figs. 11 and 12. The two rolls have intermeshing gears 57, and the shaft 
on the upper roll has a handle or thumb 
wheel 58 by means of which the rolls car be moved manually, as when a new strip if 
paper is being introduced. 

so that the paper, 
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The shaft on the lower roll has a fric- a . 
tion disk 59, the outer face of which is en 
gaged by a friction driver 60 nouated upon 
shaft 6i and connected to said shaft so, as to rotate therewith, although adjustable 
along the shaft by the mechanism herein 
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 bar 
65 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 6 of 
a rock shaft 68 mounted in suitable bear 
ings and having a handle orthumb wheel 
69 (Fig. 9). The shaft 68 is mounted at s 
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108 is a disk 112 having a periphera notci. or recess 113. A E. 114 pivotaily sup 
purted at 115 to a suitably fixed point, ha'. 
a tooth or lug 116, the outer face or edge of 
the shield being curved concentrically with 
the ratchet wheel. 

Before describing the object of this cor 
struction, I will explain that the same shaft 
108 carries and rotates a roll 117 lig. 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 iridicated 
in Fig. 7, wherein each of the series of the 
tubular series is indicated at a'. The shield 
114, when in the position shown in Fig. 5, 
permits the pawl 110 to advance the ratchet 
wheel, and consequently the conveyer belt, a 
distance of one tooth of the i atchet, wheei, 
This is because the said shield cids, has enri 
of the pawl 110 with said pawl riding along 
the outer curved face of the stield antil it 
escapes from the inner end of said : rve 
portion so as to drop into engageitie: i , it', 
the ratchet wheel, the point of dropping be. 
ing such that only the last porticir of maiove 
ment of lever 107 will cause the pawi ta 
actuate the ratchet wheel a distance of one 
tooth. The notched disk 12, hove ver, is 
also rotating with the shaft, 108 and the 
ratchet wheel. When the rotch (; recess 
113 arrives underneath the lug 6 the 
shield, said shield drops and tiereby pej 
mits the pawl 1 10 to ertgage a tog?la grif the 
ratchet wheel farther a way from the pivot 
115 of the shield so that the next, r. vene: , 
of the lever 107 wil! cause the paYi toy a 'i - 
ate the ratchet a dista Ice nf severai teeth. 
This therefore imparts an excess : if notion 
to the belt 118 so that all of the iiiiar sec 
tions previously deposited will be advanced 
with the belt and leave a space readily Ryer 
ceptible to the attendant to enable the latter 
to gather up in one bunch all of tha uni. 
fornly and closely denosited sections, if S, 

desired, since the nimbel' of sections is the 
group wili be predetermined, sch as 50 : 
100, they can be they packaged. :: other 
words, the machine provicies ior separating 
the deposited sections as they arc: ; oduced. 
by the machine, ilito grip: ha vii.?g Egide 
termined quantities, 

It is sometimes desirable that the s 
paper converted into a flattened : 
not be cut into sections bort be word in a 
roll which can be supplied to a fusiciar who 
will then cut off sectiots as desire. 
this purpose I provida tine following mecha 
nism, it being understood of Coirse, that 
when tie tube is to be woundi ul iia:... : roi, 

* * ****** 

tie knife will be put out of operation as by 
loosening the screw which holds the cam 
96 in place and shifting said cam along the 
shaft out of position to contact with the 
iiig 95 of the knife bar. Referring especially to Figs. 9 and 10, the 
base or frame of the machine is provided 
with brackets 122 having socket bearings 
123 for the shaft 24 of a reel or core, Said 
shaft 124 is removably supported in the 
sockets 123, and has at one end a pulley i25 
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 131. This drive 
connection permits the belt to slip so as to 
compensate for the Crraduall v increasing di 
ameter of the roll being wound up. The 
relative sizes of the pulleys 125, 127 are 
stach that when the winding of the rolli is 
first commenced it will have sufficient pe 
riphera speed to take up the tuhing ad 
v; anced by the feed rolls ð5. Ås the di 
ameter of the wond 1:p roll increases, the 
teit 126 wii begin to slip on one or the 
(ther of the paiteys, the coistriction there. 
', re pro vrijing for a frietion drive of ine: 
reel shafé, 24. 
Secured to the shaft 124 is a, cirui 32 

f Figs, 9 and 1 (3) *ing a longitudiaal re 
cess 133 in which a lever 134 is pivoted at 
135, saici de ver havi?g a carin end 136 which is engaged by an adjusting ring 137 which 
is preferably exiernally mijled as shown in 
Fig. ?. This ring is internaily threaded to 
Ét threads 138 at tone end of drum 132 ste 
that as said ring is shifted inward is along 
the drin, it will engage the cam i35 and 
{'ll se t }; & in the e ind of the ever 134 to be 
rejected front the recess 133 so as to bindi 
gainst tie inner wall of a core 139. In the 
operation (if this portion of the machire, i. 
eº : re 1:35) is slipped io the posi* ion show in iri: 
Fig. 16 and one end of the tube that is being 
radie. S suitabil v securedi to said core. The 
ring 137 is adjusted so as to actuate the le. 
ver 34 as described to engage the core 139 
and ca se it to rotate with the i drtih 132 
and shaft 124. The guide roll 140 ( Figs. 
í i a red 1 : ) is supported by uprigts i 4 to 
direct the tube of paper a to the reeling or 
ccviiing deyi_e. 

Ås the operations of the se veral parts of 
tie III, a; hi have been explained in connec 
tion vita the description of the structure, 
f31 t:er explanation of the operation of the 
, & is a whole will not be necessary. 

| claim :-. 
3. A rachine of the character described, 

saving a single stationary former, means 
fer drawing a stri, cf paper lengthwise of 
*:e f?IYr er and folding the strip round 
fhæ fux' fir:', 
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said means including a 2xible   
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1,104,742 
spiral strap for wrapping the strip closely 
to the former, and means for applying an 
adhesive 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 it 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 
rising 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 

25 
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 
rising a strip secured at one end to the 
ormer, the other end of the strip having a 

P; and means for adjustably connecting 30 it with a fixed support. 
5. A machine of the character described, 

having a former, means for drawing a stri 
of paper lengthwise of the former and ? 
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. ????????? spiral strap for wrapping the strip 50 
closely to the former. 
In testimony whereof I have affixed my 

signature, in presence of two witnesses. 
FRANK. K. ARNOLD. 
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45 

Witnesses: 
A. W. HARRIsoN, 
GEORGE A. RocKweLL. 


