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assignor to .
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5 Gla,uns.

(Cl 93—81)

This invention relates to a machine for ma,k- |
ing paper bands such, for example, as those used

for banding yarn skeins; and the primary object
is 10 provide a machine of that character which

1s fully automatic and will produce finished
bands at a rapid rate.

- Another object is to provide a band-ma,kmg |

machine which will not only make the bands but
will, at the same time, print thereon the lot num-
pbers and colors or other identifying mformatmn
pertinent to each lot or order. |

The machine herein described and illustrated
in° the accompanying drawings automatically
feeds strips of paper, one at a time, to a rotating
mandrel to which each strip, in turn, is adhered
by suction, whereby it is caused to wind around
the mandrel to form a band of prescribed diame-
ter. During each rotation of the mandrel, with

an attached paper strip, glue or other adhesive is
applied to the leading marginal surface of the

10

plied to the marginal surface adjacent the lead-
ing edge of the paper strip;

Fig. 9 is an enlarged detail of a portlon of Hig,
8, illustrating more clearly the application of
adhesive to the paper band; -

Fig. 10 is a plan view of the adheswe applying
arm and roller, taken at line 10--{0 of Fig. 8;

Fig. 11 is a section at line {{—f{! of Fig. 8,
showing the vacuum-actuated latch mechanism
which functions to prevent upward movement of
the adhesive applicator in the absence of a. stmp .

- of paper on the winding mandrel:

16

20

strip; and thereafter, at the end of a complete

revolution of the mandrel, the trailing marginal |

surface of the paper strip is pressed against the
adhesive-coated leading marginal surface, thus
securing together the two ends of the band. Im-

mediately following the foregoing band-winding

and glueing operation, the finished band is auto-
matically ejected from the mandral: and another
paper strip is thereafter fed to the mandrel.
Concurrently with each band-forming operation,

a8

“Pig, 12 is an enlarged detail of a portlon of_-.-
Fig. 8, depicting the operation of the cam and
lever mechanism which actua,tps the adheswe :
applicator arm;:

Pig. 13 is an enlarged sectlon taken at 11ne
i3—I13 of Fig. 17; - -+ - -

Fig. 14 is a fragmentary sectional view takﬂn'-'
at line 14-—14 of Fig. 4, showmﬂ' detalls of thei
printing mechanism; - |

- Pig. 15 is an enlargemnnt of s portlon of Pig.

14, showmg certam parts in more extenswe de- .

tail;

- Fig. 16 is a transverse section through the
camshaft, showmg the outhnes and relatwe an--

- gular relations of the several cams:

3V

the afcrementioned printing operation is per-

formed on the band, the mandrel itself servmg
as a platen. =

The novel features of this invention can best
be explained with reference to the drawings
which accompany this specification, wherein:

- Fig. 1 is a view of-the machine in side eleva-—
tlon ~ -

Fig. 2 is an enlavgement of a mrtmn of Fig. 1,
with certain parts shown in section:
Fig. 3 1s a fragmentary plan view:

- Hig, 4 is g section taken at line 4—4 of Fig. 2;
Fig. 5 is g section taken at line -5 of Pig. 2:
Fig, 6 is a detail sectional view taken at line

6—6& of Fig. 4, showing the majior components of
the machine in the positions which theyv occcupy

immediately prior to the commencement of a

hand-winding operation: | o
Rig, 7 1s an enlarged section taken at line T—7
of Fig. 4, depicting the Pommpnﬂemem of
bhand-~winding opergtion:
Fig. 8 1s a section taken at line 8—-—3 ﬁf Tig, 4
111ustratmﬂ' an intermediate stage of ths hand-
winding operation, wherein adhesive is being ap-

e

30

40

4H

~ciated with a Davidson

50

PFig. 17 is a section taken at line {7—I17 of F1g |
4, showing the chain drives for both the winding
mandrel and the printing roller, and the mecha-
nism for operating the valve by means of which-
compressed air is admitted, at the end of each

~cycle of operation, to the pressure cylinder

which serves to actuate the band ejector; |
“Fig. 18 is a diagrammatic -showing of the
mandrel with a completed band thereon regdy
for ejection: -
Fig. 19 is an enlarged section taken at lme-
19—i9 of Fig. 17 111ustrat1ng the band—ﬂjector
mechanlsm and -
" Fig. 20 is an elevational view of the wmdmg'
mandrel and ejector mechanism, together with a
showing of the vacuum pumn and plpe cm'mec-
tions. - - |
Referrmg ﬂrst to Flg 1, the sumect band-
forming machine is identified as a whole by ref=
erence numeral {8; and this is operatively asso-
| | suction-type feeder
which is identified in 1ts entirety by rgference |
numeral 12, Tnasmuch as the feeder is a well—

- known commercial - device 1used extenswe]y in

59

printing establishments, there is no occasion to

describe the same bevend what is nece-vsary to -

clamfy its opera‘twe rela,tmnshlp to the machme_
0. | | |
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The feeder 12 includes a platform (3 on which
is supported a stack 14 of paper strips 35 from
which the bands are formed; and sald platform
is automatically moved upwardly by a counter-
weight 19 as the strips of paper are withdrawn
from the top of the stack. A suction pick-up
device designated as a whole by reference nu-
meral 16 picks up the strips of paper, one at g
time, from the top of stack [4 and feeds them
into the bite of feed rollers 17 and {8 by means
of which the sheets are transferred fto a belt
conveyor 20 and thence to the band-forming ma-
chine, It is to be understood that the band-

10

forming machine 10 and feeder 12 are mechani~

cally coordinated so that the sheets of paper are
passed o the conveyor a,t the nroperly tuned in-
tervals.

The machine 10 comprlses a framework 22

made up of suitable structural steel shapes and

plates and designed to provide supports for the
various mechanical components. |

The focal center of the machine is a continu-
ously rotating mandrel 23, about which the paper
strips 38 are wound, one at a time, to form the
paper bands; and immediately associated with
sald mandrel are: a mechanism 24 for applying
adhesive fo the leading margin of each paper
strip, and printing mechanism 25 which auto-
matically imprints a lot number and color or
other desirable information on each band. Also
“associated with the mandrel 23 is means for auto-
- matically ejecting the completed bands there-
from.

The conveyor 20 comprises a suitable frame 26
which is pivotally connected at 28 to the feeder
12 and includes rollers 30, 31 ang 22 around which
passes a multiple strand belt 33. Said belt is
continuously driven in the direction indicated
by an arrow on Fig. 1 and it serves to convey
the strips of paper from the feeder to a spout-
like guide element 3% having convergent top and
bottom walls, as clearly shown in Figs. 2, 6 and 8.
A palr of elongate spring fingers 37 overlie and

extend approximately parallel to the belt 33 and
are anchored at points remot_e from guide ele-

- ment 35; and the free ends of said spring fingers
are effective te bear down lightly on the paper
strips as they enter the guide element 36 and
thus serve to hold the paper flat against the belt
at the discharge end thereof sog that it will be
positively propelled through the guide element
36 at the proper instant.

At the discharge end of the guide element 36
there is located a stationary stop plate 38, the
lower end portion of which is so positioned that
it normally serves to obstruct discharge of the
paper strips—the cbject being to time the dis-
charge of each strip so that it will encage the
winding mandrel at the proper instant. The stop
plate 38 is carried by a support 39 which, in turn,
is attached fo the frame of the machine: and
sald plate is adjustable vertically by means of an
adjusting screw 408. The adjustments thus capa-
ble of being effected makes it possible easily to
delay or advance release of the paper strips from
the guide element 36. as will presently be ap-
parent. |
- The frame 28 of conveyor 28 is riezidly con-
nected to a pair of parallel arms 42, each of
which is affixed at one end to an elbow fitting
43, individually. Said fittings 43 are intercon-

nected by a crossbar 44, Figs. 4 and 5, which car-

- ries a T-fitting 45, to which is connected, Fig. 8,
a link 46, the lower end of which is threaded to

20

30

40

Rl

535

60

65

10

- said mandrel.

4 '
knurled lock nut 49. The clevis 48 is bifurcated
to receive a roller 88 which is rotatable on a pin
o1 to which is pivotally connected the upper end
of & link 82 fulcrumed at 53. The two links 46
and 92, conjointly, form a toggle, with the roller
58 located at the knee thereof.

As most clearly shown in Pig. 6, g slide 56
mounted for lengthwise horizontal reciprocation
bears at one end against the roller 50 and is pro-
vided at its other end with a roller 51 which
engages the periphery of a cam 958 carried by and
rotatable with a camshaft 59. As will be ap-
parent from inspection of Fig. 6, the action of
cam 38 through slide 56 on roller 56 is such as
to cause the toggle, comprising links 46 and 52,
to alternate between the two limiting postures
illustrated respeciively In Figs. 2 and 6. The
arms 42 are thus alternately raised and lowered,
thereby lifting and lowering the free end of con-
veyor 20 and the guide element 36 which is sup-
ported by the conveyor frame. In Pig, 6 the arms
22 are in elevated posture, and the discharge end
of guide element 30 is consequently obstruected

by the stop plate 38. Rotation of cam 58 to the

angular posture in which it is shown in Fig. 2
results in a withdrawal of lateral support from
the knee of the toggle, thereby enabling the
toggle to give way and permit the arms 42 to
descend under gravity sufficiently to effect dis-
placement of the discharge end of guide ele-
ment 36 from the position in which it is shown
in Pig. 6, relative to stop plate 38, to the al-

ternate open position in which it is shown in

Fig, 2. The timing of the feed mechanism is
such that there is in each instance a strip of
paper 39 within the guide element 36 ready
to be discharged immediately prior to each zl-
ternate opening of the discharge end thereof,
provided the stack 14 has not become ex-

hausted, and further provided the feed mech-

anism and conveyor are operating properly. The
reason for feeding the strips of paper inic the
guide element 36 at a rate of one sirip per
each alternate opening instead of one strip per
cpening will be explained later.

A rubber pressure roller 50 JOLrnaled in the
lower ends of two parallel supporting arms 6{,

adjustably connected to a bracket 82, bridged
across the arms 42 and carried therecby, is dis-
posed adjacent the periphery of mandrel 23 and
movable with the arms 42 toward and away from
The alternate positions of said
roller 50 are depicted in Pigs. 6 and 7 respec-
tively; and as will be self-evident from the lat-
ter the function of the roller is to press fthe strip
of paper 35 against the peripheral surface of
the mandrel.

The mandrel 23 is provided with two closely
spaced rows of peripheral openings 64—see Figs.
13 and 15—exftending axiswise of the mandrel,
and said openings communicate through the in-
tericr of the mandrel and its supporting spindle
with a vacuum pump, through a valve which
functions automatically to apply and release the
vacuum at the approvriate intervals.

CAssuming the presence of a strip of paper with-
in the guide element 36, it will be apparent that
as the arms 42 are lowered from the posture of
Pig. 6, the roller 68 and the guide element 3§
will descend %o assume the positions in which
they are shown in Figs. 2 and 7. The paper strip
g2 1s thus freed from the obstruction of stop
plate 38 and is immediately propelled by the
conveyor belt against the roller 60, the rotation

a clevis 48 secured agamst free rotation by a 78 of which causes the leading edge of the strip
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to be deflected downwardly into the bite between

said roller 68 and the peripheral surface of the
mandrel. The timing is such that the peripheral
openings 64 arrive at a position coinciding with
the leading margin of the paper strip, as clearly
shown in Fig. 7, and the vacuum is thereupon
applied so that the said leading margin of the
strip is held firmly against the mandrel, while
the latter continues to rotate in the counter-
clockwise direction. The vacuum is maintained
so as to retain the paper strip on the mandrel
throughout a complete revolution, after which
the vacuum is released for an instant while the
“band is being ejected from the mandrel.
When the paper strip 35 has partially encircled
the mandrel-—see Fig. 9—a liquid adhesive is
applied to the external leading marginal surface

b

10

16

thereof by the adhesive-applying mechanism 24,

and the adhesive so applied, although quick set-
ting, remains sufficiently
‘when the frailing edge of the strip is pressed
by the roller 68 against the adhesive-coated mar-
ginal surface the two ends of the band are firmly
joined. Thereupon the roller 60 is lifted out of
contact with the completed band and an ejector

agglutinant so that.

20

10 and Ti, the latter of which is driven by &
chain 12, Fig. 4, from a sprocket 13 on the cam-
shaft 59. The sprocket T0 serves ag a driving

- sprocket for the printing mechamsm WhICh is

to be described later.

The spindle 66 has an axial bore 14 connected
with the group of openings 64 and in communicg.-
tion through openings 15 with ports 76 and 18
in the bearing block 68. Annular seals T8 are
provided at the two ends of bearing block 68 to
render the interior thereof vacuum tight. A vacu-
um control valve 88 is attached to the bearing
block 68 and has ports 81 and 82 in registra-
tion with the ports T6 and 18 respectively. A

valve slide 84 is mounted within the body of

valve 88 and is reciprocable lengthwise. Said
slide has two ports 85 and 86, the former of which
registers with the port 81 when the slide is in

that one of its two limiting positions in which

it is shown, while the latter registers with port

- 82 when the slide is in its alternate limiting po-

25

mechanism, to be described later, kicks the band |

off the mandrel into a receptacle, not shown
promded for the purpose.

Tt will readily be understood from a, consider-
ation of Fig. 15, which shows the conditions
obtaining immediately prior to the completion

of a band, that it is not practicable to feed an-

other paper strip to the mandrel concurrently
with the completion of each band because by the
time a completed band has been ejected the

30

30

openings 64 will have passed beyond the point

of possible registration with the leading margin
of the next paper strip; and it would involve
much complication to provide additional rows
of vacuum openings, angularly displaced from
openings 64, for the reason that no adequate

suction could be created at one group of open-
ings while the other group remained uncovered

unless g relatively intricate valve arrangement

were provided for controlling the vacuum to each

oroup individually. And even if the necessary
additional valves and valve-actuating mechanism
were not enough to render unfeasible the pro-
vision of a second group of openings. closely fol-

lowing the existing group, there are still other

factors which contribute additionally to the un-
desirability of so doing. It is for that reason
that the paper feed mechanism is timed to feed
one strip of paper to the conveyor for each two
revolutions of the mandrel. By the time the

eroup of openings 64 has completed another

revolution, following ejection of a completed

band, and has again arrived at the angular posi~

tion illustrated in Fig. 7, a succezsding strip of
paper 25 is delivered to the bite between reller
60 and mandrel 23, and the formatmn of an-
other band is thus 1n1tla,ted | |

"The band-wmdmg mandrel

The construction of the mandrel 23 and its
spindle 66 together with the spindle bearings
and the vacuum-~control valve and valve-actu-
ating mechanism is most fully illustrated in Fig.
13: and the bhand-ejecting mechanism is also
shown in part in that figure and in part in Fig.
19. It will be observed that the spindle 66 is
mounted for rotation in ball-bearings 6T which,
in turn, are mounted in a bearing block 68 se-
cured to a plate 187 which is supported by the
frame 22. A stub shaft 69 is pressed into one

end of spindle 66 and carries two chain sprockets

40

45

60

55

said camshaft.

sition. The threaded opening 87 is connected
to a pipe 88 which, as shown in Fig. 20, connects
with a vacuum pump 89. The slide 84 is biased
by a spring 98 toward the position in which it is
shown in Fig. 13, wherein the ports 81 and 85 are
in registration. It will be evident that vacuum
is applied to the bore 74 of spindle 66 and thus

to the openings 64 when the valve slide 84 is in

its normal position as per Fig. 13. To the end
of valve slide 84 remote from spring 90 there is
connected the plunger of a2 solenoid 92 which
when energized moves the slide to its alternate
position wherein the port 8§ registers with port
82 and the port 85 is out of reglstratlon with
port. 81. The threaded opening 93 may com-
municate direetly with the ambient atmosphere
or, if it is desired to suppress the noise of recur-
rently inrushing air said opening may be con-
nected to a pipe extending to the exterior of the
building or to a noise-suppressing mufiler.

The winding of solenoid 922 is connected in cir-
cuit with a normally open switch 94—see Fig, 4—

which is adapted to be closed momentarily by a

cam 95 on camshaft 59, once per revolution of
Since the mandrel 23 and its
spindle §86 are driven from camshaft 39 through
chain 12 at twice the speed of the camshaft, this
is equivalent to saying that solenoid 92 is ener-

gized momentarily once every other revolution of

mandrel 23. The energmatmn OcCCurs upon com-

pletion of each band.

The mandrel 23 preferably is remova,ble from

spindle 68, as will be clear from inspection of

Fig. 23. It is held on the spindle by a knurled

- nut 83 and located rotationally by means of a key.

40

- fingers 98.

70

Mandrels of various diameters may be provided
and interchanged to condition the machine for
the making of bands of diverse sizes. However,
if mandrels of different diameters are inter-
changed it obviously is necessary to provide for
corresponding radial adjustments of the ejector
This can be accomplished by moving
the ejector fingers outwardly or inwardly along

the face of the sleeve {00 or by providing a variety
of sleeves with ejector

The band ejector

The mechanism for ejecting the finished bands
from the mandrel 23 comprises three ejector
fingers 98 equally spaced about the mandrel and
arranged to slide in grooves 89 milled in the

- periphery thereof and extending axiswise of the

L

mandrel. The three fingers 88 are attached at

Angers located at Va,nant |
radial distances from the axis of rotation. |
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one end 1o a sleeve 180 which is slidable on the-

spindle €6 and rotatable therewith. In Fig. 13
said sleeve and fingers do not overlap the man-
drel sufficiently to interfere with the band-wind-
ing operation. The sleeve {88 has an integral
annularly grooved collar 18 which is engaged by
a forked shifter arm 182 secured to and movable
with a piston rod {083, Fig. 19, extending into a
pressure cylinder {#4 and connected therein to a
piston {88. Compressed air is admissible to the
cylinder chamber {87 through a port, not shown,
passing through the cylinder head 188, and is
alternately admissible to the cylinder chamber
1885 through a port (I8, Normally the chamber
107 is under air pressure, as a result of which
the fingers 88 are retracted as per Fig. 13. But
at the instant when a finished band is to be
ejected from the mandrel the pressure is releasad
from chamber {87 and compressed air admitied
to chamber {88 through port {18. The fingers
98 are consequently raoved abruptly to eject the
finished band: and the air control valve acts
Immediately thereafter {o restore pressure to
chamber {187 and release the pressure from cham-

ber 1€8. The fingers accordingly move forward

and back in guick succession. Contrel of the

Iinflow and discharge of air t¢c and from evlinder

chambers 187 and {68 is effected by a valve {2
which is best shown in Fig. 17, butf also visible
in Fig. 4.  Said valve includes a. plunger-type
valve stem {13, Fig. 17, arranged for actuation
by a walking beam (18 one end of which is piv-
otally connected to a vertical valve rod 115 the
lower end of which is pivotally connectied to a
second walking beam {15 fulcrumed at {i7 on
a bracket {18. The free end of the walking beam
H{& carries a cam follower in the form of a roller
129 in apposition tc a cam {21, Figs. 5 and 17,
mounted on and rotatable with the camshaft 53.
It will be seen that once ver revolution of cam-
shaft &8 the valve stem {13 is momentarily de-
pressed by cam (21 operating through the two
walking heams {4 and {i§ and the valve red
i15:;
tion of cam §21 that the interval of actuation of
the ejector fingers 58 corresponds 10 but a very
small part of a complete cycie. Compressed air
is-supplied fo valve #i{2 through a pipe 122, Fig.
17, which eXxtends to a compressed air
tank, not shown in the drawings.

The adhesive

The adhesive-applying mechanism 24 is de-
tailed pringipally in Figs. 8-12 inclusive and com-
rrises a roller applicator (2% carried by a pair
of arms {256 and 127 which are fulerumed at {28.

A plate 128 bridged across said arms afiords an
abutrﬂe*ﬁ for a spring $38 which is mounted on
a stem ${3{ and hears at its lower end against a
shoulder formed on said stem. The unper end
of the stem {31 extends through an apertire in
plate {29 and is threaded to receive a knurled
retainer nut {32. The lower end of stem {3
is pivetally connected at 133 to an actuating arm
34 fulerumed at 1358 to a bracket 136. Said arm
{34 is provided with a hardened steel spheroi-
dal tip 137 which is seated in a circular opening
138 in a vertically reciprocable slide £33 mounted
in g suitable guide {49, "The slide 139 is disposed
Immediately adjacent a lifter cam i42 mounted
cn and reovatable with camshaft 88, ard s2id cam
has a radiallv prejecting tooth 142¢ which is
effective during each revolution of camshaft 59
to .engage & shculder {38z on slide §38—see Fig.
12-—-am:3 abl upuly hft and then release the sllde

cOplying mechanism

and it will be apparent from the conficura-~
- ¥s
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Joll upward movement of roller {125.
Will e secn that the adhesive-apnlying roller

The result -of this action is to 1lift the arm 134,-
the movement of which is transmitied through
stem i31{, spring 30 and plate 129 to the arms .
120 and Iﬂ carrying the roller 125. Said roller
128 normally rests on the peripheral surface of a
continuously rotating drum (43 mounted on an
axle 144 and partially immersed in a pool of liguid
adhesive 145 contained in a receptacle 146.

The abrupt upward movement of roller 125
causes it to effect momentary contact with the
strip of paper on mandrel 23 and the timing is
so adjusted that the contact is made with the
leading marginal surface of the strip, applymg
adhesive thereto.

- Cbviously, it would not be permissible to allow
adhesive to come into contact with the surface
of the mandrel but in the absence of the preven-
tative provision agbout to be described the adhe-

- sive gpplicator 125 would make contact with the
20

mandrel should there be any interruption of the
fiow of paper sirips while the machine remains
in operation. The provision referred to comprises
a latch bar {47 pivoialiy anchored at (28 and
having a hook 148 at its upper end which is

- adapted to pass through a slot 180 in g bridge

member {52 interconnecting the two arms 126
ang 21. When the latch bar 147 is postured
85 shown in full lines in Fig. 11 it is operative
to prevent the arms 126 and 127 rising sufficiently
to enabkle roller (25 to make confact with the
mandrel; but when, on the other hand, said
latch bar is vostured as shown in dot-dash out-
Iine in the same figure, it interposes no obstruc~
tion to the upward movement of arms {26 and 121,
as will be apparent. When the latch bar is in
its efiective full-line position the actuating arm
134 is still free to rise because of the compressi-
hility of spring {38.

A piston rod 183 having one end pivotally con-
nected at 194 te the latch bar 187 is attached
at its other end to g piston 155 which is recipro-
cadle in o cylinder 58 having a chamber 157
which is connected through a branch pipe 158 to
the pipe 838, Irig. 20, communicating with the
vacuum pump 898. Whenever the openings 64
in the mandrel 23 are obstructed by reason of a
strip of paper on the mandrel g sufficiently re-
duced pressure obtains in chamber 157 so that
the abtmospheric pressure in chamber 159 will
move piston 8% against the opposition of spring
160 and thus shift the latch bar {47 to the posture
1n. which it is shown in dot-dash outline, wherein
it is Ineifective. But whenever the openings 64
are not covered by a paper strip there is insuffi-
cient pressure reduction in chamber {57 {to offset
spring 16D and, accordingly, the latch bar (47
remains in or assumes itg full-line posture, Fig.
11, wherein the heook {43 is positioned to obstruct
Thus, it

§25 can never make direct contact with the

- peripheral surface of mandrel 23.

65

10

(f

The printing mechanism

The printing mechanism 25 and the drive
therefore are most clearly illustrated in Pigs. 3,
9, 14, 15, 17 and 18 to which attention is now di-
rected. A continuously rotating cylindrical type
carrier (64 is provided with peripheral dovetail
grooves extending lengthwise thereof to receive
strips of type (65 the faces of which are broucht
into contact with each paper strip 35 as it is being
wounda on the mandrel 23. Af the rear of type
carrier 164 is located an ink roller 166 positioned
to contact the type faces during each revolution
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of the type carrier. The type carrier {64 and ink
roller 166 are rotatably mounted on shafts 167
and 168 respectively, the former of which is jour-
- naled at one end in g slide 169 of inverted T
cross-section, Fig. 5, mounted for lengthwise re-
ciprocation between two complementary guide
strips {70 mounted on a bed casting 172 which,
in turn, is supported by channel members (73
constituting component parts of the machine
frame. The stud shaft 168 supporting ink roller

166 is secured at one end to a secondary slide (74 -

which. is gttached to slide 169 by means of guide

10

strips 119 which permit movement of slide 174

lengthwise of slide 169, thus enabling ink roller
166 to be moved bodily toward and away from
type carrier 164. A feed screw [16 swivel-con-
nected to slide 174 passes through an opening in
an anchor block {11 attached to slide 169 and is
provided with a knurled adjusting nut 178. A
compression spring 180 encircling the feedscrew

116 bears at one end against anchor block 1771
and at its other end against slide 174. Manual
rotation of nut 1718 is effective to move ink roller

166 toward and away from type carrier 164, thus
providing for adjustment of the pressure with
which the ink roller bears against the faces of
. type strips 165.

It is necessary to remprocate the slide 169 in
2 manner to cause the type carrier 164 to move
toward and away from mandrel 23 at appropriate
uniform intervals: and it is further necessary to
rotate the type carrier in timed relation with the
mandrel so that the type will contact the paper
- strips on the mandrel at the correct instants.
Consequently, there must be provided a drive
means for rotating the type carrier 164 which will
permit of relative lateral movement between the
type carrier and the mandrel and at the same
time maintain a constant rotational relationship
therebetween so that the type will in each in-

stance register with the specific surface areas of -

15

20

10 |
tion of which is fixed, as is that of idler sprocket
179. But sprocket 181 moves with slide 169 and

“at the same time sprocket 180 moves together

with its supporting stud shaft 190 and carrier
block 191 lengthwise of the guideway 192. 1t will
be gpparent that as slide 169 recedes from the
winding mandrel 23, sprocket 180 is pulled down-
wardly along the guideway 192 against the oppo-

‘sition of spring 198, and that said sprocket 180

is urged upwardly by said spring as slide 168
moves toward the mandrel. Although the speed -
of rotation of type carrier 164 is caused to devi-
ate from constancy as a result of the reciproca-

~tory movement of slide 169, this does not give

rise to any variation in the angular relationship
between the type carrier and mandrel as respects
the recurrent instances when the type makes
contact with the successive paper strips on the
mandrel and, consequently, registration of the
type faces with the areas on the paper strips in-
tended to receive the impressions is not gdversely

- alfected.

25

a0

3D

40

the paper band on which the printed matter is

intended to be impressed. The arrangement by
which the ftype carrier is rotated synchronously
with the winding mandre] is illustrated most
fully in Fig. 17 and comprises a chain belt 182
‘which passes around two idler sprockets 179 and
180 and engages sprocket 10 on stub shafts 69—
see Fig. 13—and a sprocket 181—see Fig. 5—on
shaft 168, which latter is journaled in slide 168
and extends across the machine to an extent suffi-
cient to enable sprocket 181 to be placed in align-
- ment with sprockets 70, {79 and 180. The out-
‘board end of shaft 167, Figs. 3 and 5, is journaled
in a bearing block 183 supported by an arm 184,
which bearing block is cast integrally with a slide
‘member (85 designed to slidably engage a guide
strip 186 secured to the under side of a hori-
zontal plate 181 constituting g component part
of the machine framework. The arm 184 is
affixed at one end to the slide 169 and moves
bodily therewith, the outboard end heing slidably
- supported by the guide strip 186. The idler
sprocket 119 is rotatably mounted on a bracket
188 attached to the machine frame: and the

sprocket 180 is rotatably supported on a stud

shaft 190 projecting from and carried by a block
191 which is slidably mounted in an inclined
guideway 192 and attached to a stud 193 which
- passes through an aperture in an anchor plate

194 carried by a bracket (95 and is threaded at .

- 1ts outer end to receive a knurled adjusting nut

196 between which and the anchor plate 194
there is interposed a compression spring {98, The
~ Chain belt 182 is driven by sprocket 10, the posi-

45

o0

55

60

65

70

(f:,

‘Lhe slide 169 and all paris carrled thereby are
biased toward the mandrel 23 by a compression
spring i¥% which is interposed between the rear
end of the slide and an angle iron abutment 00
secured to the frame of the machine. Retraction
of siice 169 is effected by a cam 201 carried by
and rotatable with camshaft 99, adjacent which
caln is a rotary cam follower 202 attached to one
end of a cam iollower rod 203 which is recipro-
cable lengthwise in a tubular guide 204 secured
to the frame of the machine. The left hand end
oif rod 283 bears against a roller 206 carried by
and connected to the lower end of a rocker mem-
ber 288 which is fulcrumed at 209 on an arm 2i0
aepending irom and movable with slide 169. The
upper end of rocker member 288 is pivoted at 212
to a clevis 213 to which is affixed a rod 214 which
extends through an opening in a plate 215 and
iIs threaded to receive a knurled nut 218. The
piate 213 is secured to the rear end of slide 169
and movable therewith. The rocker member 208
serves to transmit to the slide 169 the movement

in one direction of rod 2063 in response to cam

201{, the return of said rod, together with the
sliae being effected by spring 199. As shown in
Fig. 14, the slide 169 is in its forward-most posi-
tion wherein the face of one of the type strips 165
Is in contact with a paper band §% on the mandrel
23. It is necessary to be able to adjust the con-
tact pressure between the type and the paper
strips to offset slight variations which may occur
from time to time, and such adjustments are
effected by means of the knurled nut 2i6. It
will be seenn that the cam 201 functions as a stop

- to 1imit the forward travel of slide 169, and it will

e apparent that by rotating nut 216 in one direc~

tion or the other the relative position of the slide
can pe aitered independently of the cam. The
length of travel of the slide is unchanged but its
limiting positions are altered. The same result
might be accomplished by adjustably moving the
type carrier relatively to the slide, but to do so
would involve moving both ends of shaft 167 in
order to maintain alignment and that would not
be nearly as convenient as the arrangement de-
scribed. It also is necessary to make a similar

adjustment whenever there may be substltuted
a mandrel 23 of different diameter. .

1t will be observed that all the ﬁve cams hereto-
fore identified are mounted on and rotatable with
the common camshaft 59, which is journaled in

four pillow blocks 217 secured to the fra,me of the
machme._ . -
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Power for dnvmcr the machme is obtamed from
- a motor 21§, Fig. 1, Wthh is connected 1:-0 the
- vacuum pump 88 through a shaft 220 and to a
speed reducer 22¢ through a belt 222 and pulleys
223 and 224. The feeder (2 is driven through a
belt 226 by a pulley 221 _Whlch is connected to
- the speed reducer 221 through gears 228 and
228, The latter gear is mounted on and rotatable
- with the speed-reducer take-off shaft 23§ on
~which is also mounted a sprocket 232 which is
connected with a sprocket 223 on camshaft 59
: throuﬂ‘h a, chain belt 234.
.. . The drum #43 is contmuously rotated by a
chain belt 235, Fig. 1, which runs over an idler
sprocket 236 and a driving sprocket 23T mounted
- on camshait 59 and rotatable therewith—see
Fig. 4.
. It.is fou.nd that settmg of the adheswe coating
-.on the paper bands can be hastened by blowing
- hot air onto the adhesive-coated surface just be-
fore the {wc ends are overlapped: and to that
- end there may be provided a hot air supply pipe
238, FFig. 2, v0 which is connected a suitable blast
nozzle 238%. The pipe 238 may be supported by
~ a plock 248 attached to the guide element 36 and
- 18 preierably connected to the hot air supply line
- through a flexible hose, not shown.

While I have illustrated and described only one
embodiment of my invention, it will be manifest
- that numerous modifications and alternatives are
inciluded within the scope and purview thereof
and accordingly, I do not wish to be limited oth-
erwise than as clearly 1ndlcated by the terms of
the appended claims:

What is claimed is:

1. The combination in a band forming ma-
- chine, of a rotary spindle, a mandrel carried by

said spindle and rotatable therewith, said man-

drel having a peripheral opening communicating
with a vacuum pump by way of a passageway
through said spindle, a pressure roller adjacent
“sald mandrel and movable bodily toward and
away from said mandrel, said pressure roller and
- mandrel being operative conjointly to grip a strip
of paper, the arrangement being such that a strip
of paper fed to said mandrel is adhered thereto
‘ab its leading edge portion by external atmos-
- pheric pressure resulting from a partial vacuum
- within said passageway, the adherence of the
paper to the mandrel being sufficient tc cause
~ the paper strip to be wound around the mandrel,
-~ an adhesive applicator operative to apply a coat-
ing of adhesive to the external leading marginal
surface of the paper strip during passage of same
around the mandrel, means operative in timed re-
- lation with the rotation of the mandrel toc move
sald pressure roller inte contact with the paper
- strip on the mandrel and to maintain said con-
- taet while the paper strip is being wound on
the mandrel, said pressure roller being operative
in conjunction with said mandrel to press to-
gether the two ends of the paper strip whereby
to effect firm adherence therebetween, said last-
mentioned means pbeing further operative to with-
draw sald roller from contact with the paper
strip following completion of the band, one or
more ejector elements movable axiswise of said
mandrel and cperative when moved inn one direc-
tion to engage one end of the paper band and
eject the same from the mandrel, means opera-
tive in timed relation with said mandrel to actu-
- ate said ejector element following completion of
~each band, and further operative to retract said
egjector element following each actuation thereof

in the direction to eject a band, a mechanical

10
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feeder synchromzed mth sald mandrel and oper-
ative to feed strips of paper to s2id mandrel one
at a time at the raté of one strip for every two
revolutions of the mandrel, a continuous con-
veyor interposed between said feeder and said
mandrel for transferrmg the strips of paper from
the feeder to the mandrel, a gaté normally ob-
structing the discharge end of said conveyor for
delaying delivery of paper strips to said mandrel,
and mechanism operatlve in timed relation with
said mandrel for opening said gate at predeter-
mined intervals so spaced apart and so interre-
lated with the movements of said ejector elements
and said mandrel that each strip of paper is re-
legsed to sald mandiel after the mandrel has
been cleared of g previously finished band and
concurrently with the arrival of said peripheral
opening at a position to effect reg1strat10n with
the leading edge portion of the strip. _.

2. The combination according to claim 1, com-
prising adhesive-applicator means including an
applicator element, means supportmg sald ele-
ment for movement toward and away from said
mandrel, a cam operative in timed relation with
said mandrel for urging said element into mo-
mentary contact with the external leading mar-
ginal surface of a paper strip on said mandrel
while said mandrel and the paper strip thereon
continue to rotate, yieldable means inter-coupling
said cam with said elément supporting means
and effective to enable said adhesive applicator
means to be restrainéd against movement into
contact with said mandrel, latch means opera-
tive in one position to obstruct said adhesive-
applicator means against movement into contact
with said mandrel, and vacuum-actuated means
operative to move sald latch means to an ineffec-

- tive position in response to a predetermined de-

40

- said

60

60
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gree of applied vacuum, said vacuum-actuated
means being connected to the same vacuum -pro-
ducing source as said perlpheral opemng, the
arrangement being such that said latch means 1s
moved to its ineffective position by said vacuum-
actuated means when and Unly when said periph-
eral opening is obstructed, as by a paper strlp
embracing said mandrel.

3. The combination in a band-forming ma-
chine, of a camshaft, a motor for continuously
rotating said camshait, a spindle driven from said
camshaft at twice the angular speed thereof, a
feeder mechanism operatlve to feed pre-cut paper
strips to said conveyor one at a time at the rate

of one strip for every two revolutions of said

spindle, a. mandrel carried by and rotatable with
sald spindle, sald mandrel having a row of pe-
ripheral openings extendmg axiswise thereof,
openings bemg connected through said
spindle to a source of Vacuum a valve for con-
trolling application of vacuum 1o sald openings,
a belt conveyor for transferrmg paper strips

from said feeder mechanism t0o sald mandrel and

havmg its dlschalge end sﬂ:uated adjacent said
manch el mecha,msm :.01 1a1smg and lswermg the
discharge end of smd conveyor, a sta,umnary gate
pamtmned to obstruct the dlscharge end of said
CONVeyor when SEle dlscharge end is in elevated

position, said chseharge end being unobstlucted

when in its lowered position, a cam rotatable
with smd camshaft and operatwe to actuate said
mechanism in tlmed. 1elat1011 Wlth said mandrel
the arrangement bemg such that said row of
openmgs efhects reg1strat10n with the leadmg
marginal surf&ce of each ‘paper strlp as the paper

| strlp 15 released fmm sald comreyor and a sec-

15

ond c¢am rotatable with said camshaft and opera-
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tive to ccntrcl said valve in timed rela.tlcn with
said mandre]l whereby to cut off the vacuum to
said openings upon completion of each bhand and

to restore the vacuum thereto prior to the com-

mencement ef 2 successwe band-forming cpera—
tion.

4. A band-forming machine in accordance W1th
claim 3 including a pressure roller mounted ad-

jacent said mandrel and operable by said mecha-

nism to effect intermittent osculatory contact
with a strip of paper on said mandrel in timed
relation with the rotation of the mandrel, means

O

10

operative to apply adhesive to the leading mar-

ginal surface of each paper strip as the strip is
being wound around the mandrel, and a cam

‘rotatable with said camshaft end operative to

actuate said adhesive-applying means in t1med
- relation with said mandrel.

5. A band-forming machine 111 accordance_

with claim 3 including mechanism for printing

15

upon the paper strip while it is being wound on -
the mandrel, said printing mechamsm comprls- |

14

ing a reclprocable slide, g cam rotetable with sa,1d-
camshaft for reclprccatmg said slide toward and
away from said mandrel, and a rotary type car-
rier movable with said shde towerd end ‘away
from sald mandrel
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