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~can’ Machine' & Foundry Company, a corporation of
New Jers_,y ’

Original application September 21, 1944, Serial No.
. 555,188, now Patent No. 2,579,458, dated December

- 25,1951, Dlvrded and this applrcatlon April 28, 1950,
Senal No. 158 670

15 Claims, (CL 226—80)

The present 1nvent10n relates to a machine for auto-
tical g sleeves to contamers One
sIeeve for whlch the machrne of the pres-
ent 1nvent10n is partlcularly adapted is made of cellulosm
material and is 2 over the neck of a bottle in a wet
-ondition from which it dries and shrinks
ent w1th the bottle. The machine is
) well a to operate w1th other forms of bandmg
sleeves made from cellu denvatrves or from plastic
r may be shrunk by drymg or
] I €xan or Wthh ay | be stretched and after
apphcatron to the’ container may be rendered 1ncapable of
further stretchmg wrthout permanent deformatlon '

Such bandmg sleeves are frequently supplied to a bot-
tling plant in the form of rings of suitable width and di-
ameter for the part ular bottIe to which they are to be ap-
phed They are ordinarily furmshed in flattened form i in
Wthh the inner surfaces of the opposmg wall portrons of
each sleeve are collapsed into face to face contact When
the sieeves are of the wet type they are packed 1in sealed
containers contammg a number of ﬂattened sleeves im-
mersed in 2 liguid.
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Obvrously the flattened sleeves must be opened into a '

substantlally cylmdrlcal form before they may be used
In many types ‘of sleeves there is a very strong adherence
between the inner surfaces of the opposing’ walls This
is partrcularly true of sleeves of the wet type. Accord' g-
ly the automatic handllng thereof by rnachmery is exc d-
ingly dlﬁ'lCll]t and in most’ 1nstances such sleeves have
been applied by hand. o
This ‘acpphcatlon is a division of application S. N. 555,
“Sep ; "

It 1s an object of .the present mventlon ta proyide a ma-
chine Whrch will automatrcally tlan‘ er. €S,
eral type dlscussed above Success] ; from a surtable
source of supply to the necks of | contalners and in the
course-of such’ transfer will rap1dly an ,pos1t1vely separate
the opposmg walls of the sleeves. '

Itis a further object of the present invention to proyide
a machme of the type descrrbed in ‘the precedmg para-
graph in whrch special prov1s1on is made for the separa-
tion of the inner surfaces of opposmg walls of. the bandmg
sleeves

It is a more specxﬁc object of the present invention to
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provrde in a machine for applymg to containers’ bandmg .

sleeves of the type described, .means for producmg a rela-
tive movement between portions of the inner surfaces of
opposing walls of the flattened sleeves in such manner as
to force other portrons of these i inner surfaces apart where-
upon the air admitted between | these latter portions w111
greatly faclhtate separatxon of the remammg D rtlons
" Other and further obyects of the present inve
part w1ll be obvrous .and i in part- w1ll become. ore appar—
£nt upon a consrderatlon of the following descnptlon of
a preferred embodiment of the invention taken in, connee-

70
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tion with the drawings accompanying and formmg a part
of the specxﬁcatxon In the drawings,

Fig. 1 is a front elevation of a machine embodymg the
present invention;

Fig. laisa detalled view of a banding sleeve of the type
for which the present invention is adapted;

Fig. 1b illustrates one manner of manipulating the
banding sleeve shown in Fig. la to facilitate opemng
thereof;

Fig. 1c is a section along the line le—1c of Fig. 1b;

Fig. 2 is a development diagram of a barrel cam for
controllmg the sleeve-applying fechanism;

Fig. 3 is an enlarged fragmentary front elevation of a
sleeve-applymg unit and other parts of the machme shown
inFig. 1;

Fig. 4 isa fragmentary horlzontal sectlonal vrew taken
online 4—4 of Fig. 3; -

Fig. Sis a srmrlar sectlonal view taken along the hne
5-—-5o0f Flg 3;

Fig. 6 is a similar sectional view taken along the lme
6—6 of F1g 3,

Fig. 7isa fragmentary transverse vertical sectional view
taken along the line’ 7—7 of Flg 4, wh1ch lme 1nd1cates
mtersectmg vertical planes

Fig. 7a is a fragmentary vertical sectional view taken
along the line 7a—7a of Fig. 3, in whrch certain parts
have been turned through 90° for clarity of ﬂlustratron,

Fig. '8 is' a fragmentary view partially in vértical s sec-
tion ‘and partially in elevation 1llustratmg the sleeve n-
ing and transferrmg mechanism; o

‘Fig. 8a is a fragmentary vert1ca1 sectional view of parts
shown in Fig. 8, the section bema taken along lme 84——8:1
in Fig. 8; -

‘Fig, 9 is a horizontal sectronal view taken along the
line 9—9 of Fig. 8;

Flg 10is & horlzontal sectional view taken along the
line 10—10 of Fig.'s;

Fig. 11 is a horlzontal sectional view taken along the
line 11—11 of 1" ig. 8, whlch also 1ncludes a timing dia-
gram in which the posttlons of the opening and transfer-
ring rnechamsm are mdrcated by the characters a
through i

Fig, 12 is a fragmentary vertical sectional view of a
gear “and pinion assembly for dnvmg certam of the parts
illustrated in Fig. 8

Frgs 13 through 17 are fragmentary elevations showmg
progressively ths operafion ‘of ‘the’ sleeye opemng ‘and
transferrmg mechadism, the parts bemg shown in"posi-
tions @ through g

F1g 18 is"a plan view of the sleeve opening and traps-
ferring mechanlsm ;

Fig. 19 is a’ transverse vertlcal sectlonal v1ew taken
along the lme 19—19 of F1g 18;

) Fxg 20 1s a fragmentary horlzontal sectlonal v1ew taken
along the ; ne 20—20 of F1g 8;

21l isa fragmentary hor1zontal sectional view taken
along the line 21—21 of Flg 8

Fxgs 22 through 33 are d1agramrnat1c views illustrat-
ing .pro ressrvely the operatlon of a sleeve—applymg it
the. posrtrons of the parts bemg identified by the. numerals
1 through 12; and

Fig. 34 is a diagram illustrating the complete sequence
of operations during one revolution of the turret and one
cyele of operation of the opening and transferrmg mech-
anism. In this diagram the turret positions are indicated
by the numerals 1 through 12, corresponding to those used
in Figs. 22 through 33, and the positions of the trans-
ferring .and ‘opening mechanism’ are indicated by the
characters g through j, correspondrng with the posmons
thus indicated in Fig. 11.
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General description

The machine comprises a base 40 within which may be
positioned a motor 42 and speed reducer or gear box 44
from which extends a vertical shaft 46 connected through
a suitable flexible coupling 48 with a main vertical drive
shaft 50 which extends to the top of the machine as shown
in Fig. 1. A conveyer 52 is associated with the machine
and the intake end of this conveyer lies to the left of the
machine as viewed in Fig. 1. The conveyer 52 includes
a movable belt 54 or other suitable device which serves
to urge a line of containers 56 in the direction indicated
by the arrow in Fig. 1.

Desirably the containers 56 are brought to the machine
upon the intake end of the conveyer 52 in a solid line, as
illustrated in Fig. 1. As successive containers 56 are
brought toward the operative portion of the machine
they come into contact with a suitable star wheel mech-
anism which in the illustrated embodiment comprises an
upper disc 58 and a lower disc 60 fixed to the main shaft
50 for rotation therewith. Each of the discs 58 and 60
is provided with an appropriate number of notches 62
shaped to receive the particular form of container 56
for which the machine is adapted. The present machine
includes two diametrically opposed operating units upon
a rotary turret, and accordingly, notches 62 are formed
in the discs 58 and 60 in diametrically opposite positions.
Obviously, this is a matter of choice, dictated entirely
by the number of operating units which it may be desired
tc include in the rotary turret.

A guide rail 64 is provided in proper association with
the conveyer 52 for the purpose of maintaining the con-
tainers 56 in proper position thereon. In the operative
zone of the machine the guide rail 64 has formed therein
an arcuately bulged portion 66 which conforms with the
circular contour of the discs 58 and 60. The bulged
portion 66 is, of course, spaced from the discs 58 and 60
a distance appropriate for the particular container for
which the machine is adapted.

Beyond the operative portion of the machine the guide
rail 64 reassumes parallelism with the conveyer 52 to
maintain the containers 56 in proper alignment as they
progress along the discharge side of the conveyer 52.
As is clearly shown in Fig. 1, the containers on the dis-
charge side of the conveyer will assume spaced positions
thereon because of their successive engagement with the
notched discs 58 and 60. The path of travel of the

containers 56 is diagrammatically illustrated in Fig. 34.

The mechanism thus far described is conventional and

obviously any suitable modifications thereof may be em- .

ployed, it being necessary only that a suitable supply of
containers be furnished to the rotary turret devices in
proper alignment with the operative elements thereof.

The containers 56 illustrated in the drawings comprise
filled bottles to which closures 69 have been applied.
These closures may comprise crown caps, SCrew caps or
flanged or flared corks, or any other form of closure with
which the use of banding sleeves is practicable. For the
purposes of illustration it may be assumed that the clo-
sures 69 are the familiar, molded plastic screw caps.

It is the function of the machine herein disclosed to
apply a banding sleeve to each of the containers 56. The
form of banding sleeve chosen for illustration herein is
the contractible cellulosic type which is applied in wet,
expanded condition and is permitted to dry and shrink
into tight engagement with the container. The sleeve
may be positioned on the neck of the container or it may
be desirable to position the sleeve in such a manner that
a portion thereof will shrink into tight engagement with
the container and another portion will shrink into tight
engagement with the closure. This provides a breakable
seal between the container and closure which must be
destroyed before access may be had to the contents of
the container. In either case it will be apparent that
it is necessary for the machine herein disclosed to. posi-

<
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tion the banding sleeves successively upon the necks of
the bottles in an accurate and reliable manner.

The particular feature of the present invention is the
provision of improved mechanisms for extracting the
sleeves from a supply, insuring the opening of each
sleeve from its collapsed condition and transferring the
opened sleeves to the applying mechanism. The maga-
zine, the opening and transferring mechanism and the
applying mechanism will be described in the order named
in a general way in the present section of this specifica-
tion and in detail in appropriately headed sections here-
inbelow.

In Fig. 1 a magazine is generally indicated at 68. This
magazine is supported upon a main frame member 70
arising from the base 40 of the machine. The maga-
zine 68 is arranged to contain a single stack of collapsed
banding sleeves in which the lowermost banding sleeve
is exposed for engagement by the opening and trans-
ferring mechanism. In order to bring about such en-
gagement it is necessary to cause a relative movement
between the magazine and the opening and transferring
mechanism. While either the magazine or the open-
ing and transferring mechanism may be moved, it is
preferred to move the magazine in order to avoid com-
plication of the opening and transferring mechanism.
To this end the magazine is mounted for vertical move-
ment relative to the frame member 70. An extension
72 is formed upon the magazine and is connected by a
link 74 with a bell crank lever 76 pivoted at 78 within
the base 40. A spring 80 may be provided to urge the
bell crank lever 76 to rotate in a clockwise direction and
to operate through the link 74 to urge the magazine 68
in a downward direction. A cam follower 82 is carried
by the bell crank lever 76 for engagement with a disc
cam 84 carried upon the main shaft 50. The cam 84
may be suitably contoured to impart vertical movement
to the magazine 68 in proper timed relation with opera-
tion of other parts of the machine.

The opening and transferring mechanism is indicated
generally at 86 in Fig. 1. This mechanism operates to
remove the banding sleeves one at a time from the maga-
zine 68 and to open the sleeves. This mechanism fur-
thermore operates to position the opened sleeves for in-
dividual transfer to the applying mechanism. When a
sleeve 88 is removed from the magazine it is in the flat-
tened condition illustrated in Fig. la wherein the op-
posing walls 90, 91 are collapsed upon one another, and
relatively sharp creases 92 are formed along lines par-
allel to the axis 24 upon which the sleeve is to be opened
into the form of an open-ended cylinder. The opening
and transferring mechanism 86 includes means for mov:
ing portions of the walls 90, 91 relative to each other
to force other portions of these walls to separate. An
example of such movement is shown in Fig. 1b wherein
the central portions of walls 90, 91 have been moved
relative to one another in the plane of contact of the

- inner surfaces thereof and in a direction generally par-

65

70

allel with the axis 94. Since the sleeve 88 is in the form
of a continuous ring such relative movement will twist
or distort the sleeve to such an extent that the inner sur-
faces of the walls 90, 81 will separate in regions 96 ad-
jacent the creases 92. The air thus admitted between
these portions of the inner surfaces of the walls 90, 91
will greatly facilitate separation of the remaining por-
tions of the walls. In Fig. lc it will be observed that
the portions of the inner surfaces of walls 90, 91 adjacent
the axis 94 are still in face to face contact in spite of
the displacement of the walls in the direction of such
axis. As stated above, however, these portions may be
readily separated because of the separation which such
displacement has caused in other regions of the sleeve.
The principle herein involved may be embodied in vari-
ous ways in addition to the particular manner herein
illustrated. The displacement of the walls 98, 91 within

; the plane of contact of the inner surfaces thereof may
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be in- any. direction within such plane and may follow
linear or curved paths. The opening and transferring
mechanism 86 has been designed to displace the walls
96, 91 in what is believed to be the simplest manner
calculated to produce a sufficient preliminary separa-
tion of the inner surfaces to facilitate mechanical com-
pletion of such separation.

After the preliminary separation discussed ‘above,. the
separation may be completed by any suitable apparatus,
and in the embodiment jllustrated herein ‘suction- de.
vices are brought into contact with opposite exterior
surfaces of the walls 90, 91. The suction devices are
then bedily separated to effect complete separation- of
the inner surfaces of the walls 90, 91. When such sep-
aration is effected the banding sleeve will assume a’gen-
erally cylindrical shape, and ‘in this condition it may
be transferred to the applying mechanism. S

The applying mechanism ‘is incorporated in a turret
98 rotatable about the main shaft 50. " As herein iflus-
trated the turret includes two sleeye-applying units, one
of which is indicated at 100 in Fig. i, and -these units
are arranged in diametrically eppesite positions with fe-
gard to the main drive shaft 56, as clearly shown in Fig.
4. The sleeve-applying units 100 are duplicates and ac-

cordingly, only one of these units will be deseribed in

detail hereinbelow. In general the sleeve-applying. units
rotate about the main shaft 50, and progressively op-
erate to successively remove the opened banding slesves
from the transferring mechanism 86 and apply them in-
dividually to the containers 56. - ’ :

Banding sleeve magazine

~

Referring particularly to PFigs. 3 and 4, the maga-
zing 68 is preferably constructed as follows: The frame
member 78 includes a forwardly extendi g portion
1062 upon which is formed a bracket 104 having a groove
106 extending therein in a vertical direction. To the
walls defining the groove 106 there is secured a pajr of
rails 188 which extend inwardiy over a portion of the
groove 106 to define guides.for the reception of flanges
116 formed upon a slide 112. The slide 112 comprises
the support for the sleeve-carrying portion of the maga-
zine. ‘This sleeve-carrying portion is made up of two
oppositely disposed, inwardly directed, "channel-shaped
members 114 and 116 held in proper spaced relationship
with one another by strips 118, 120 connecting the flange
portions of the members 114 and 116 (see Fig.3). The
space between the channel members 114 and 116 thus
comprises a well of rectangular cross-section within which
collapsed banding sleeves 88 may be stacked in a single
stack disposed as illustrated in Fig. 4. Obviously the
dimensions of this well will be chosen with regard to
the specific size of banding sleeve which it is intended
to -use. : ‘

At the lower end of the well thus defined the flanges
of the channel members 114 and 216 are cut away as
indicated at 122 in Fig. 3. Beneath the level at-which
the flanges are thus cut away each of the channels 114
and 116 have secured thereto a narrow, horizontally dis-
posed flange 124, one of which is shown in .dotted lines
in Fig. 3 (see also Fig. 4). The flanges 124 project in-
wardly toward one another and serve to form supports
for the opposite creased ends of the banding sleeves ‘88,
The flanges 124 thus support the stack of banding sleeves
83 located within the magazine and at ‘the same time
leave the major portion of the extérior surface of ‘the
lowermost sleeve exposed for engagement by the trans-
ferring mechanism 86. ‘The flanges 124,arp\’spaced_ from
the cut-away ends 322 such a distance as to define an

opening whose vertical dimension is approximately equal

to the -thickness of a single collapsed banding sléeve $8.
This opening is illustrated in Fig. 3 at 126, -1t is through
the opening 126 that the bandirig sleeves 88. are removed
one at a time by the transferring mechanism 86 -

‘The extension 72 and link 74 heretofore described in
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conniection. with Fig. 1 are shown in ¥ig. :4 and.it will
be observed that the extension 72 is formed as a part
of a polygonal collar 128 secured to the magazine 68
adjacent the lower end thereof. Referring now to Fig.
3, it will be abserved that there is also secured to. the
polygonal collar 128 a spring blade 130 upon the outer
end of which is carried a friction roller 132 having a
knurled surface or.a surface of rubber, leather or the
like. .In Fig. 4 it will be seen that the roller 132 is nar-
rower than ‘a collapsed -banding sleeve 88 and that it is
positioned approximately centrally of the width of the
banding sleeves 88 within the magazine 68. ' The lower
peripheral surface of the roller 132 is arranged within
a'plane somewhat below the plane within which the low-
ermost banding sleeve 88 is supported withing the maga-
zine 68. This arrangement is for a purpose to be de:
scribed hereinbelow. ' I
From the above detailed description of the magadzine
it will be apparent that all of the elements mounted upon
the slide 212 are movable vertically with respect to the
frame member 70. The apparatus for effecting vertical
movement of the magazine has been described above,
Reference may be had to Figs. 13, 14 and 15 for an il-
lustration of the extraction of the lowermost banding
sleeve 88 from the magazine 68. Further reference will
be made to these latter figures in the description of the
transferring and opening mechanism. S

Qpening and transferring mechanism

A detailed description of the opening and transferring
mechanism will be given with particular reference to
Figs. 8 through 21. This mechanism is principally carried
by a bracket 134 mounted for limited pivotal oscillation
about the center of the main drive shaft 50 (see Figs. 8
and 18). As shown in these figures, bracket 134 com-
prises a generally horizontally disposed arm having formed
thereon a hub 136 arranged concentrically with the shaft
0. The bracket 134 has suitable gunideways formed
thereon' in which are received two separate slides. " One
of these slides 138 is shown in section in Fig. 19 and may
be seen through rectangular openings 140 in the bracket
134 in Fig. 18. The slide 138 carries a bearing 139 which
receives a shaft 141 on which is mounted an arm 142
having a perforated suction head 144 thereon. The arm
142 will be herein referred to as a suction arm and will
be described in greater detail hereinbelow. The other
slide' 146 has formed thereon a rack 148 which meshes
with a pinion 150 fixed to the shaft 141. The slides 138
and 146 may be moved jointly or independently in direc-
tions longitudinal of the bracket 134. ‘When these slides
are moved jeintly there will be no relative movement be-
tween the rack 148 and pinion 150, and the arm 142 will
therefore be maintained in its angular position but will,
of course, be bodily displaced to the exteni of displace-
ment of the slide 138 upon which it is carried. When the
slides 138 and 146 are moved relatively to one another
the rack 148 and pinion 150 will operate to change the
angular position of the arm 142.  Whether or not the arm
142 is bodily displaced during such operation is dependent
upon whether or not the stide 138 is itself moved.” It will
be apparent that proper manipulation of the slides 138
and 146 may be thus availed of to produce angular dis-
placement and bodily displacement of the arm 142 in any
manner or combination desired. A propef combination
and sequence of such movements is employed in the pre-
sent apparatus to remove a'banding sleeve from the maga-
zine 68, impart to it a preliminary opening operation, and
complete the opening thereof in a position for transfer
to the applying apparatus. _

The limited pivotal oscillation of the bracket 134 about
the center of shaft 50 is availed of to move a banding
sleeve carried thereby in the path of rotation of the turret
98 for a sufficient period of time to permiit transfer of sich
banding sleeve to one of the 2pplying units 108. - When
the transfer has been effected the bracket 134 swings back
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to a position for removal of another banding sleeve from
the magazine 68. It will be appreciated that since there
is provided herein a single transferring and opening mech-
anism 86 and that there are two units 100 in the turret
98 the mechanism 86 will have to perform two complete
operations for each rotation of the turret: 98. It is pre-
ferred to make use of the main drive shaft 50 for actuation
of the mechanism 86, and to this end it was found to be
desirable to provide cams driven by the shaft 50 and
properly contoured for actuation of the slides 138 and
146 of the mechanism 86. It will be apparent from a
consideration of the description hereinbelow that the
movements of the slides 138 and 146 are relatively com-
plex. Thus to avoid the necessity for providing cams of
large diameter with duplicate contours in each 180° seg-
ment thereof, it has been found to be decidedly advan-
tageous to provide for driving the control cams for the
mechanism 86 at an angular speed twice that of the main
drive shaft 50. .

One form of mechanism for this purpose is illustrated :

in Fig. 12 wherein a gear 152 is keyed to the shaft 50.
The gear 152 meshes with a pinion 154 upon a stub shaft
156 suitably supported in a bracket 41 mounted on the
base 40 of the machine. A gear 158 is also carried by

the stub shaft 156. The gear 158 and pinion 154 are &

fixed to one another for joint rotation and may be formed
integrally as shown in Fig. 12. The gear 158 meshes with
a pinion 169 keyed to a sleeve 162 rotatably mounted
upon the shaft 50. The pitch diameters of the gears 152
and 158 and pinions 154 and 160 are such as to establish
a ratio of 1:2 between the shaft 50 and sleeve 162, Thus
upon each revolution of the shaft 50 the sleeve 162 will
make two revolutions about the center of the shaft 50
and in the same direction of rotation. )

Referring to Fig. 8, it will be observed that the sleeve
162 extends upwardly of the shaft 50 for a distance
sufficient to carry a number of elements of the machine.
1t will also be observed that the hub 136 of bracket 134
bears upon the exterior surface of the sleeve 162 and is
free for rotation relative thereto.

The sleeve 162 has fixed for rotation therewith cams
164, 166 and 168 which are provided for actuation of the
opening and transferring mechanism. The cam 164 is
provided with a groove 170 which receives a roller fol-
lower 172 carried by an upward extension 174 of the slide
146 upon which is formed the rack 148. The slide 146
extends through a suitable guide 176 secured tc the
bracket 134. An extension 178 may be formed on the
guide 176 which serves as a guide rail for the extremity
of the slide 146 in which the rack 148 is formed.

The cam 166 has formed therein a groove 180 which
receives a roller follower 182 carried by a downward
extension 184 formed upon the slide 138. The slide 138
(see Fig. 19) may be formed with flanges 185 riding in
suitable grooves within the bracket 134.

The slides 146 and 138 may thus be moved lengthwise
of the bracket 134 in accordance with the changes in
contour of the cam grooves 170 and 180, respectively.

The cam 168 is provided with a groove 186 which re-
ceives a roller follower 188 carried by a rock arm 198.
As shown in Fig. 9, the rock arm 190 is keyed or other-
wise secured to a shaft 192 extending upwardly through
a suitable bearing 194 in the base 40 of the machine.
Referring now to Fig. 18, the shaft 192 has secured there-
to a gear segment 196 which meshes with a gear segment
198 formed upon the hub 136 of the bracket 134. The
contour of the cam groove 186 may so be designed as
to rock the arm 190, shaft 192 and gear segments 196
and 198 to produce limited pivotal oscillation of the
bracket 134 about the center of the shaft 50. '

The cam groove 186 just described is so contoured and
timed with the remainder of the machine as to-swing the
bracket 134 in the same direction and at the same angular
speed as that of the shaft 50 at the proper time for transfer

of a banding sleeve from the mechanism 86 to a sleeve- '
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applying unit 100. When transfer has been effected the .
bracket 134 is swung in a reverse direction, after which
the bracket 134 remains stationary for a sufficient period
of time to permit removal of the next banding sleeve from
the magazine 68. From an inspection of Fig. 9 it will
be apparent that the roller follower 188 has just entered
a portion of the cam groove 186 which is concentric with
the shaft 50. Thus the parts are in a position correspond-
ing to that in which extraction of a new banding sleeve
from the magazine 68 is about to occur. Beyond this
portion of the cam groove 186 there is a rise within which
the bracket 134 is swung with the shaft 50. Beyond this
rise there is a fall within which the bracket returns to its
initial position.

The cam 166 is shown in Fig. 10 while the cam 164 is
shown in Fig. 11. In each of these figures the circle
around the center of shaft 50 is divided into segments by
radial lines lettered, respectively, a through j. The roll-
er followers 182 and 172 are shown in these figures in
the position a. This position corresponds to the position
of the roller follower 188 in Fig. 9 and accordingly repre-
sents the position of the mechanism 86 at the time extrac-
tion of a new banding sleeve from the magazine 68 is
about to occur. In this position the relationship between
the slides 138 and 146 is such that the suction arm 142
stands erect, as illustrated in Fig. 8.

The magazine 68 is in its upper position and the first
operation to occur is a lowering of the magazine through
the operation of the cam 84, shown in Fig. 1. During
this time the cams 166 and 164 rotate a distance repre-
sented by the segment a—b. Within this segment the
grooves in both cams are concentric and no movement of
cither of the slides will occur. When the magazine has
lowered to bring the lowermost banding sleeve 88 there-
in in contact with the perforated head 144 of the suction
arm 142 the parts will be in position illustrated in Fig. 13.
By means which will be described hereinbelow suction is
applied to the head 144 whereupon the lowermost band-
ing sleeve 88 will be caused to adhere to the head.

Continued rotation of the cams 164 and 166 through
the segment b—c¢ will bring portions of the cam grooves
170 and 180 into play which are effective to move both
followers 172 and 182 inwardly radially at the same linear
speed. The slides 146 and 138 thus move joinily and the

5 suction arm 142 is moved bodily to the position shown in

Fig. 14 without any angular movement. The lowermost
banding sleeve 88 will be withdrawn in a horizontal di-
rection from the magazine 68 and will continue to adhere
to the head 144 as a result of continued application of
suction. '

Continued rotation of the cams 164, 166 through the
segment c—d will bring portions of the respective cam
grooves into play which produce relative movement be-
tween the slides 146 and 138. The groove 180 of cam
166 is concentric while the groove 170 of the cam 164 is
directed outwardly of the center. Thus the slide 146 is
moved radially outwardly of the bracket 134 causing the
pinion 150 and suction arm 142 to swing in a counter-
clockwise direction as viewed in Figs. 8 and 15. Within
the segment ¢—d the arm 142 is swung through 90°
whereupon it assumes the position shown in full lines in
Fig. 15. 1In the course of such swinging movement the
banding  sleeve 88 carried by the suction arm 142 is
brought into contact with the friction roller 132 as shown
in broken lines in Fig. 15. This contact occurs before the
magazine ‘68 moves upwardly. If it is borne in mind
that the banding sleeve 88 is held to the suction arm 142
by suction exerted against the outer surface of the low-
ermost wall 91 thereof it will be apparent that the upper
wall 90 may be moved relative to the lower wall 91. The
characteristics of the friction roller 132, both as to surface
and resistance against rotation, and the pressure exerted
by the leaf spring 130 are so chosen as to exert sufficient
drag upon the outer surface of the upper wall 90 to dis-
place the upper wall relative to the lower wall in the man-
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ner illustrated in Fig. 1. As explained above, such dis-
placement results in what might be termed “breaking the
vacuum” between the heretofore intimately contacting
inner surfaces of the opposing walls 90 and 91. Thus
the friction roller 132 comprises one mechanical embodi-
ment of a means for effecting a displacement of the type
discussed above in connection with Figs. 1a, 1b and 1c.
If so desired the cam groove 170 of cam 164 may be
made slightly irregular within the segment c—d to impart
irregular swinging movement to the arm 142 to accentu-
ate introduction of air between the walls 20, 91 of the
sleeve 88.

When the suction arm 142 has moved beyond the fric-
tion roller 132 the magazine 68 may be moved upwardly
into the position illustrated in full lines in Fig. 15. Such
operation is performed by the cam 84 shown in Fig. 1.

Further rotation of the cams 164 and 166 through the
segment d—e brings into play portions of the cam grooves
170 and 180 which produce joint inward radial movement
of the slides 146 and 138, respectively. The suction arm
142 is thus bodily moved into the position illustrated in
full lines in Fig. 16 without angular movement about its
pivot.

In this position the outer surface of the wali 8¢ of the
banding sleeve 88 is brought into contact with a perfora-
ted suction head 200 fixed to the bracket 134. At about
this time suction is applied to the head 200 by means
which will be more fully described hereinbelow, and the
wall 90 will thereupon be adhered to the suction head
200. The preliminary opening of the banding sleeve 88
which has occurred as a result of its contact with the
friction roller 132 may be sufficient to permit opening
of the sleeve to be completed by moving the suction head
142 radially outwardly of the bracket 134 whereby to
carry the wall 91 away from the wall 90. If desired,
however, an additional preliminary opening operation
may be performed upon the sleeve 88 prior to the afore-
said radical movement of suction arm 142. As a matter
of fact, the entire preliminary opening operation may be
performed in the manner about to be described, thereby
eliminating the friction roller 132. It is preferred, how-
ever, to make use of both of the preliminary opening
means disclosed herein.

This further preliminary separation of the walls 96 and
91 may be effected during rotation of the cams 164 and
166 through the segment e—f. To this end the groove 170
of cam 164 may be made irregular in contour within the
segment e—f, while the contour of groove 189 remains
regular. Since the contours of the two cam grooves 170
and 180 do not match ‘within the segment e—f a relative
movement will occur between the slides 146 and 138.
Such relative movement will cause angular movement -or
rocking of the suction arm 142, as illustrated in broken
lines in Fig. 16. It will be apparent that since the wall
91 is adhered to the suction arm 142 and the wall 90 is
adhered to the suction head 200 these two walls will be
subjected to a facewise slipping motion similar to that
illustrated in Fig. 1b. i

Immediately that the preliminary .opening operation
just described is performed the suction arm 142 is moved
away from the suction head 200. This occurs during
rotation of the cams 164 and 166 through the segment
f—g within which both cam grooves 176 and 180 are
cutwardly directed in such manner as to move both slides
146 and 138 radially outwardly at the same rate of speed.

During movement of ‘the cams 164 and 166 through
the segment f—g the cam 168 is rotated into such -posi-
tion as to initiate movement of the bracket 134 about the
center of the drive shaft 50. Such movement is in the
same direction of rotation and at the same angular speed
as the shaft 50. Thus when the machine reaches the
position represented by the radial line g the sleeve. 88 will
be completely .opened and will be moving in the same
direction 'and at the same speed as the sleeve-applying
unit 100 .of the turret 98 to which the sleeve is ‘to ‘be
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transferred. The operation of transferring adcurs dur-
ing rotation of the cams 164 and 166. through the seg-
ment g—+#, and it will be noted that through this seg-
ment the contour of both of the cam grooves 170 and
180 is concentric. When the position represented hy
radial line % is reached transfer has been completed and
the cam 168 has reached a position such that the bracket
134 stops and reverses its motion whereby to return to
its initial position. The reversing operation continues
through the entire segment h—aq.

Within the segment #—i the parts upon the bracket 134
remain stationary relative to one another and the cam
grooves 170 and 186 are both concentric.

When the cams 164 and 166 reach the position repre-
sented by the radial line  the roller follower 172 reaches
a portion of the cam groove 170 directed inwardly to-
ward the center of the cam 164, while the roller follower
182 continues to move within a portion of the cam
groove 180 which is concentric. Thus the slide 146 will
be moved inwardly radially of the bracket 134 and rela-
tively to the slide 138. Such movement produces rota-
tion of the pinion 150 and suction arm 142 in a clockwise
direction through 90° to return the suction arm 142 to
an erect position. This latter movement occurs during
travel of the cams 164 and 166 through the segment
—j.

As the cams move through the segment j—a the
bracket 134 continues its return movement and the roller
follower 182 traverses a portion of the cam groove 180
which is directed outwardly of the cam 166 in such man-
ner as to move the slide 138 outwardly of the bracket
134 at the same linear speed as that of the slide 146.
The suction arm 142 is thus bodily moved to the extrem-
ity of the bracket 134 into a position for repetition of
the cycle just described. This latter position is that
illustrated in Fig. 8.

Suitable means must be provided for applying and
relieving suction at the proper times for engagement and
release of the banding sleeve 88.

Referring first to Fig. 19, the suction arm 142 is pro-
vided with a passageway 202 communicating with the
hollow portion 204 of the head 144. The passageway
202 terminates in an opening formed in one vertical face
of the suction arm 142 within the area confined by the
bifurcated portion of the bearing 139. This opening
communicates with an arcuately shaped port 206 formed
in one of the legs of bearing 139, and the port 206 com-
municates with a passageway 208 extending through the
bearing 139 and into the slide 138. The arrangement
just described is such that the suction head 144 and the
passageway. 208 are in communication in all angular
positions -of the suction arm 142.

Referring now to Fig. 8a, it- will be observed that the
passageway 208 communicates with a horizontally dis-
posed passageway 210 which extends radially inwardly
of the slide 138 and terminates at its inner end in a port
212. ‘The bracket 134 has formed therein an elongated
port 214 which is of such length as to remain in constant
communication with the port 212 irrespective of the posi-
tion of -the slide 138 upon the bracket 134. The port
214 is connected with a horizontal passageway 216 which
extends, as shown in Fig. 8, through the hub portion 136
of the bracket 134. The passageway 216 opens into the
inner bearing surface of the hub 136.

The suction head 200 is formed in the bracket 134 as
pointed out above, and as shown in Fig. 8 it is provided
with -a passageway 218 which extends from the hollow
portion of the suction head radially inwardly of the
bracket 134 and opens :through the inner bearing surface
of the hub 136.

In Fig. 20 there is shown one form of valve means
which may be so designed as to connect the suction head
200 with a suvitable source of suction and to disconnect
the same ‘at the proper time within the cycle of opera-
tions. The sleeve 162 is provided with a port 220 which
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extends circumferentially of the sleeve for a substantial
distance. The port 220 is arranged to communicate with
the passageway 218 upon rotation of the sleeve 162 to a
predetermined position. The drive shaft 50 has a hole
222 drilled diametrically therethrough which communi-
cates with a vertical passageway 224 extending length-
wise of the drive shaft 50.

It will be recalled that in the embodiment chosen for
illustration the turret 98 is provided with two sleeve-
applying units 180 which are disposed in diametrically
opposite positions upon the turret. It will also be re-
called that the sleeve 162 rotates twice for each single
rotation of the main drive shaft 50. Thus the opposite
ends of diametral hole 222 serve alternately as a port
communicating with the port 226. The position illus-
trated in Fig. 20 corresponds to that represented by
radial line ¢ in Figs. 10 and 11. When the sleeve 162
rotates in its counterclockwise direction to the position
represented by the radial line e the port 220 will have
reached a position in which it opens into the passageway
218. During this time the diametral hole 222 will have
advanced an angular distance one half that of the port
220 into a position in which one end or the other thereof
will open into the port 220. When this communication
occurs suction is applied to the head 260.

Since the port 220 extends circumferentially of the
sleeve 162 suction will continue to be applied to the
head 200 for a period of time sufficient to permit open-
ing of the banding sleeve 88 and holding of the same in
opened position until the proper sleeve-applying unit 160
has entered and engaged the banding sleeve 88 in the
manner to be described below. At this time the sleeve
162 will have progressed to such a point that suction is
terminated.

In Fig. 21 a valving arrangement is shown for the
suction arm 142. In a position opposite the passageway
216 the sleeves 162 has formed therein a circumferen-
tial port 226. It will be observed that the port 226
extends through more than one half the circumference
of the sleeve 162 and accordingly there is provided a
skeleton structure 228 to increase mechanical strength
at this point. Nevertheless, the port 226 is continuous
throughout the indicated portion of the circumference.
The shaft 50 is provided with oppositely disposed ports
230 which extend circumferentially of the shaft for a
considerable distance and which communicate with the
passageway 224. The ports 226 and 230 are so dimen-
sioned that they will interconnect the passageways 216
and 224 from the time the opening and transferring mech-
anism reaches a position within the segment a—» until
the proper sleeve-applying unit 98 has engaged the sleeve
at a point within the segment g—h. Thus suction is
applied after the magazine 68 moves downwardly to
bring the lowermost sleeve 88 therein into contact with
the suction head 144 and continues to be applied until
transfer is to be effected.

It will be observed that one or the other of the ports
230 will be in operative position at the beginning of a
cycle of operation of the opening and transferring mecha-
nism. This of course depends upon which of the sleeve-
applying units 100 is moving into position to engage a
sleeve.

The passageway 224 extends upwardly of the shaft 50
in order that it may communicate with parts of the turret
to be described hereinbelow. This passageway also ex-
tends downwardly of the shaft 50 into the base 40 of the
machine. Referring now to Fig. 1, there is provided a
suitably packed suction box 232 connected by a main
suction pipe 234 to a suitable source of suction such as
a vacuum pump. The passageway 224 within the shaft
50 is arranged tc communicate continuously with the
interior of the suction box 232.

Turret and sleeve-applying units
The turret 98 and the sleeve-applying units carried
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thereby will now be described with particular reference
to Figs. 3 through 7a. The operation and timing of these
elements will then be described with particular reference
to Figs. 22 through 34. As stated above, the sleeve-
applying units 100 are duplicates and only one of them
will be described in detail. It should be pointed out at
the outset that these units operate successively to take
an opened banding sleeve from the opening and trans-
ferring mechanism 86 and apply such sleeve to successive-
ly presented containers 56. To this end the units 100 are
diametrically positioned upon the turret 100 in the em-
bodiment chosen for illustration. Obviously it is a matter
of choice in the interests of sound machine design to
make use of a single sleeve-applying unit or more than
two sleeve-applying units. In the design of the present
machine it has been found to be preferable to use the
two units herein illustrated.

Referring first to Fig. 1, the rotary part of the turret
comprises spaced upper and lower plates 236 and 238
connected by vertically disposed angle irons 240. The
structure thus formed rotates about the center of the
main drive shaft 50. The frame member 70 is provided
with a forwardly extending hood or cover portion 242 to
which is rigidly secured a cylindrical body 244 arranged
concentrically with the shaft 50. The cylindrical body
244 is thus fixed against rotation and it serves as the sup-
port for the non-rotary portions of the turret 98.

Referring to Fig. 3, it will be observed that the section
line 4—4 lies above the upper plate 236 and that the
section line 53 lies just above the lower plate 238. Then
referring to Fig. 4 it will be apparent that the upper plate
236 is in the form of a flat ring, the inner circumference
of which is spaced from the non-rotary part of the turret
supported by the cylindrical body 244. In Fig. 5 the
lower plate 238 is shown as comprising a substantially
complete circle. The angle irons 240 are secured to the
upper and lower plates 236 and 238, respectively, and in
the embodiment illustrated four angle irons 240 are pro-
vided. Figs. 4 and 5 also show that the sleeve-applying
units 100 extend between and are carried by the upper
and lower plates 236 and 238.

Referring now to Fig. 7, the lower plate 238 has se-
cured thereto a hub 246 which is keyed to the shaft 50.
Thus the lower plate 238 and the turret structure attached
thereto rotate with the shaft 50. The upper plate 236 is
provided with a plurality of anti-friction rollers 248 car-
ried upon headed studs 250. As shown in Fig. 4, there
are four of the rollers 248 spaced around the circumfer-
ence of the upper plate or ring 236. The inner periph-
eral surfaces of the rollers 248 bear against the outer
surface of a cylindrical body 252 which is fixed against
rotation by securing it to the fixed cylindrical body 244
as by screws 245. The cylindrical body 252 will be
more fully described hereinbelow, but it is apparent that
the surface thereof and the rollers 248 provide a bearing
for the upper portion of the rotary parts of the turret.

The cylindrical body 252 referred to above is one of
a plurality of such bodies 254, 256, 258 and 260 fixed
upon the outer surface of the cylindrical body 244. The
adjacent edges of each of these bodies are irregularly
contoured for the purpose of defining between such bodies
a plurality of cam grooves. In Fig. 2 the bodies 252, 254,
256, 258 and 260 and the cam grooves 262, 264, 265
and 268 are shown in developed form. Also in Fig. 2
various positions of the turret mechanism relative to the
cam grooves are represented by broken vertical lines
numbered from 1 through 12. The numbers used in this
figure correspond with the numbers 1 through 12 used
in the timing chart shown in Fig. 34.

The structure just described comprises a fixed barrel
cam around which the rotary portions of the turret 98 ro-
tate during operation of the machine. The cam grooves
262, 264, 266 and 268 are properly contoured to cause
operation of various movable elements in the sleeve-
applying units 100. If so desired the fixed cylindrical
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body 244 may be recessed as indicated at 270 behind each
of the cam grooves to provide clearance for thé rollér
followers which will be described below.

Cettain operative parts of the sleeve-applying mecha-
nism extend below the general level of the lower plate
238. These parts are supported by downwardly project-
ing plates 272 (see Fig. 7) which are secured at the outer
ends of two spoke-like members 274 projecting radially
from the hub 246. The plates 272 extend upwardly into
notches 278 (see Fig. 5) in the lower plate 238. It will
be noted with regard to Fig. 5 that the section line 5—8§
in Fig. 3 along which Fig. 5 is taken drops downwardly
within the notch 278 whereby the plate 272 shown there-
in shown in section. It will also be noted that parts of
plates 272 have been omitted in Fig. 3 to avoid con-
fusion. However, it will be apparent from Fig. 7 that
the plates 272 terminate at their upper ends within the
plane of the uppér surface of the lower plate 238. The
plates 272 are thus diametrically opposed with regard
to the main drive shaft 50 and are rigidly secured to the
rotary parts of the turret 98. To each of the plates 272
there is secured a spacer plate 280. To each of the plates
280 (see Fig. 5) there are secured as by screws 292 L-
shaped guide members 284, the inwardly-projecting, over-
hanging portions of which define with the spacer plate
280 guide channels within which certain movable parts
of the sleeve-applying mechanism are guided for vertical
motion.

It will be noted with regard to Fig. 7 that the section
line 7—7 of Fig. 4 along which Fig. 7 is taken passes
through the center of one of the sleeve-applying units 160
and into the center of the drive shaft 50. The section
line 7—7 then extends from the center of shaft 50
through the center of one of the anti-friction rollers 248.
Fig. 7 therefore reveals the internal construction of one
of the sleeve-applying units 100 and shows only a rear,
angular view of the other sleeve-applying unit.

The sleeve-applying units 100 will now be described
with particular reference to the unit 100 shown in section
in Figs. 7 and 7a. Disposed in vertical alignment for
engagement respectively in the cam grooves 262, 264, 266
and 268 are roller followers 286, 288, 290 and 292.
The roller follower 286 is rotatably mounted on a hori-
zontal stud 294 carried by a casting 296. The casting
296 is formed with a laterally offset, sub-like portion
which surrounds and is secured to a vertical rod 298,
the upper end of which is slidably guided in a bearing
300 carried in the upper plate er ring 236. The lower
end of the rod 298 has secured thereto a head or button
362 disposed to cooperate with a pair of diametrically
opposed internal cams or shoulders 384 formed on a pair
of similar but opposed castings 304 from the lower ends
of which depend fingers or spreaders 388. '

The roller 288 which rides in the cam groove 264 is
journaled in a manner similar to that described in con-
nection with the roller 286 to a casting 310 secured to
the upper end of a tube 312 slidably mounted upon the
rod 298.

At its lower end the tube 312 has secured to it a cast-
ing 314 having a pair of oppositely-disposed bifurcated
bearing lugs 316, each of which carries a pivot pin 318.
The casting 314 and lugs 316 are clearly shown in Fig. 3.
The pivot pins 318 each serve as a pivotal support for the
finger-carrying castings 386 mentioned above. The axis
of the pins 318 is so disposed that the -fingers 398 may
swing toward and from the vertical ‘axis of the rod 298.
The fingers 308 are yieidably urged toward one another
and toward said vertical axis by means of compression
springs 329 confined between the casting 324 and upward
extensions of the finger-carrying castings 366. The fingers
308 may thus be swung toward and from the vertical
axis of rod 298 under influence of the head or button 362
when movement thereof relatively to the cams 304 is
‘produced. )

In the position of the parts shown in Fig. 7 the head
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302 has been moved down between the cams 304 to
separate or expand the fingers 308 tc the maximum ex-
tent desired. Upon relativc movement between the head
362 and cams 304 such as to carry the head 302 over
the inclined portions of the cams 384 the fingers 368 will
swing toward one another under the influence of springs
328 and thus assume a collapsed position. The cam
grooves 262 and 264 are so contoured as to cause a
proper combination of joint and independent vertical
movements of the rod 298 and tube 312 whereby to
collapse and expand the fingers 308 and move them ver-
tically in collapsed or expanded position during rotation
of the turret. :

The rolier follower 290 which rides in the cam groove

266 is journaled in a casting 322 having formed therein
2 laterally extending hub-like portion similar to that de-
scribed above in conuection with the castings 296 and
318. The hub-like portion of casting 322 surrounds
and is slidable relative to the tube 312 to permit relative
vertical sliding motion between the casting 322 and tube
the casting 322 is similar to the castings 296 and 319
312. Referring now to Fig. 3, it will be observed that
the casting 322 is similar to the castings 296 and 310
in a ‘manner not heretofore described. Each of these
castings includes oppositely-disposed guiding portions
which are apertured to embrace in sliding relation a pair
of vertical guide rods 324 fixed at their upper and lower
ends, respectively, to the upper plate 236 and the lower
plate 238. The structure just described prevents the
castings 296, 310 and 322 from rotating about the axis
of the rod 298. The casting 322 has fixed thereto the
upper ends -of paraliel vertical rods 326 which are dis-
posed in & generally oppesed relationship with regard to
the axis of the rod 298 and tube 312. At their lower
ends the rods 326 are secured to a casting 328.
- Referring now to Fig. 7, the casting 328 may be seen
in section, and it should be observed that in Fig. 7 the
rods 326 as well as the rods 324 have been omitted to
avoid confusion of the showing. The rear or inner ver-
tical wall of the casting 328 is in slidable engagement
with a sliding valve member 330 mounted for vertical,
reciprocatory movement in the guide channel defined by
elements 286 and 284 described above and shown in Fig.
5. The sliding valve member 330 has a horizontal radial
passage 332 which in one vertical position of the parts
communicates with a hole 334 in the slide 330. The
hole 334 communicates with a Jong, vertically disposed
port 336 formed in the slide 330. The plate 280 has
formed therein a hete 338 which communicates with the
long port 336 ‘and which also communicates with the
outer end of a pipe 340 connected by a snitable nipple
342 with a short section of pipe 344 threaded into the
main drive shaft 50. - The pipe 344 commumnicates with
a passage 346 within the shaft 5% which in turn opens
into the vertical passageway 224 which has been described
above. The slide valve arrangement and other parts just
described :are thus connected through the passageway 224
with the source of suction heretofore described.

The roller follower 292 which rides in the carn groeve
266 is journaled to a casting 348 similar to the castings
296, 318 and 322 described above. The casting 348 is,
however, apertured to permit the free passage there-
through of the slide rods 326, as is clearly shown in Fig.
3. Thus the casting 348 and the rods 32§ may move
relative to oné another in vertical directions. Referring
back to Fig. 7, the casting 348 has formed thereon a
-downwardly projecting portion 356 which is apertured
centrally of the rod 298 to receive a stud 352 which is
secured to the sliding valve plate 330. Thus upward
and downward motion of the roller 292 in its travel
within the cam groove 269 will produce upward and
downward motion of the sliding valve plate 338, - From
‘an inspection of Fig. 7 .it will be apparent that the hole
344 in the valve plate 330 may thus be moved into and
out of registry with the horizontal passageway 332 in-the
casting 328. Inasmuch as the casting 328 may be moved
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upwardly and downwardly in accordance with the travel
of the roller 299 in the cam groove 226 it will be ap-
parent that, depending upon the design of the cam grooves,
the hole 334 and passage 332 may be maintained in or
out of alignment at will. If it is desired to maintain
alignment it is only necessary to move the casting 328
and sliding valve member 330 jointly, whereas any rela-
tive movement of substantial nature will result in mis-
alignment. It will be recalled that the port 336 com-
municating with the hole 334 is elongated to such an
extent as to maintain constant communication with the
hole 338 and with the pipe 340 leading to the source of
suction. Thus the horizontal passageway 332 may be
connected with or disconnected from the source of suction
at will.

The casting 328 which has just been described is pro-
vided as a movable support for an oppositely disposed
pair of suction pads 354 which are swingable toward
and from each other and toward and from the vertical
axis of the rod 298 in a plane normal to the plane in
which the fingers 308 are swingable.

In Fig. 7 the casting 328 is shown as including two
forwardly projecting portions ‘which embrace in slidable
relation the tube 312. The lower of these projecting
portions is identified by the reference numeral 356 and
it is in this forwardly projecting portion 356 that the
horizontal passageway 332 is located. Referring now to
Fig. 3, the forwardly projecting portion 356 of casting
328 is shown in elevation, and it will be observed that
this portion has formed thereon two oppositely-disposed,
downwardly projecting extensions 358. The suction pads
354 mentioned above are mounted on the lower ends of
tubular arms 360 whose upper ends are swiveled to the
extensions 358 along axes that are perpendicular to the
plane in which Fig. 3 is drawn.

Referring back to Fig. 7, the forwardly extending por-
tion 356 of the casting 328 is shown as having formed
therein a passageway 362 which extends transversely of
and communicates with the radially horizontal passage
332. The passageway 362 extends cross-wise of the cast-
ing 328 and beyond the vertical axis of rod 298 on both
sides thereof. Passageways 364 extend from opposite
ends of the passageway 362 forwardly of the projecting
portion 356. The two passageways 364 may be drilled
in from the front of the casting and each may be closed
off by suitable means such as a screw plug 366.

From this point on the description will be directed to
Fig. 7a and will be limited to the suction pad mecha-
nism through which the section line 7a—7a runs. It

will be understood that the other suction pad mecha- ¢

nism is a mirror image.

The downwardly projecting portion 358 has formed
therein a vertical passageway 368 which communicates
with passageway 364. This downward extension 358
also has formed therein a horizontally disposed bearing
boss which receives a rotatable swivel body 376. The
swivel body 370 has formed therein an annular groove
372 arranged to communicate with the vertical passage-
way 368 in all positions of rotation of the swivel body
370. One or more passageways may be drilled within
the annular groove 372 as shown at 374 to communicate
with a horizontally disposed passageway 376 generally
coinciding with the axis of the swivel body 376. At the
opposite end of the swivel body similar radial passage-

ways 378 communicating with an annular groove 380 are

provided. A hub 382 is fitted over the latter end of the
swivel body and is brought into air-tight rotatable engage-
ment with the downwardly projecting portion 358 of the
casting by means such as a cap screw 386. The hub
382 has a hollow extension 384 formed thereon in such
position as to communicate with the annular groove 389.

The tubular arm 360 heretofore mentioned is mounted
in the hollow extension 384 of hub 382 whereby the arm
360 may swing about the swivel and remain in constant
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communication with the passageway 332 in the cast-
ing 328.

Tt will be observed in Fig. 7a that the suction pad
354 therein illustrated has been turned through 90° rela-
tive to the other parts in said figure to illustrate the in-
ternal construction thereof. The pad 354 is secured to the
lower closed end of the tubular arm 369 and is provided
with a hollow portion 388 and a perforated face plate
390 against which one wall of the banding sleeve 88 may
be adhered. The hollow portion 388 communicates
through a passageway 392 and a suitable opening 394 in
the tubular arm 360 with the interior of said arm.

Referring now to Fig. 3 wherein both of the tubular
arms 360 are illustrated, it will be observed that a con-
tractile spring 396 is secured at its opposite ends to studs
398 carried by clamps 400 secured to each of the suction
arms 360. The spring 396 urges the arms 360 to swing
toward one another about their respective swivel mecha-
nisms.

Each of the arms 360 also carries clamp members 402
upon the rear of each of which is rotatably mounted a
roller 404 (see Fig. 7a). A cam plate 406 is secured to
the lower end of the sliding valve plate 339 (see Fig. 7)
and the rollers 404 are arranged within the plane of said
cam plate 406 whereby the spring 396 will yieldably urge
the rollers 404 against the opposite edges thereof. As
shown in Fig. 3, each of the opposite edges of the cam
plate 466 have formed therein an incline 468. When
the rollers bear against the edge portions of the cam
plate 406 above the inclines 408 the suction pads 354
will be relatively close together and in the position illus-
trated in Fig. 3 and Fig. 29, for example. Upon relative
vertical movement between the cam plate 486 and the
rollers 404 such as to carry the rollers over the inclines
4908 the suction pads 354 will be moved farther apart into
the position shown, for example, in Figs. 22 and 28.

The relative movement between cam plate 406 and
the rollers 404 may be produced by independent vertical
movement of the slide 33¢ or the casting 328 or by joint
vertical movement thereof at different speeds. Obviously
the contour of the barrel cam grooves 266 and 268 may
be so designed as to produce such relative motion at
any desired time.

Operation

The operation of the various mechanisms above de-
scribed has been quite completely set forth in connection
with the detailed description. Accordingly it will be
necessary only to describe the operations of the various
parts from the standpoint of the relative timing of such
operations necessary to produce the desired result. The
description of the operation will therefore be based prin-
cipally upon the timing diagram in Fig. 34 with further
reference to the diagrammatic Figs. 22 through 33.

The operation of the opening and transferring mecha-
nism 86 has been quite fully set forth hereinabove. In
such description the operation of this particular mecha-
nism was carried to the position of parts illustrated in
Fig. 17 wherein a banding sleeve 88 is held in open posi-
tion between the suction heads 144 and 200. The descrip-
tion of this mechanism has also brought out that the
bracket 134 is moved about the center of the main ver-
tical drive shaft 5¢ at an angular speed corresponding to
the angular speed of the constantly rotating turret 98.

It will be apparent that such angular movement of the
bracket 134 must occur when a sleeve-applying unit 100
has reached a position of vertical alignment with the
opened sleeve 88. Referring now to Fig. 34, the radial
center line of the bracket 134 occupies an angular rela-
tionship corresponding to the radial line 2 during opera-
tion of the mechanism 86 to extract a sleeve 88 from the
magazine 68 and to perform the preliminary opening of
the sleeve 88. Thus the operations of the mechanism 86
which occur during rotation of the cams 164 and 166 (see
Fig. 11) through the segment a—f all occur while the
bracket 134 remains in the angular position 2 of Fig. 34.



2,732,115

17

In the meantime a sleeve-applying unit 100 has completed
application of a sleeve to a container and has progressed
in a counterclockwise direction to the position 1 with the
parts thereof in the position shown in Fig. 22z and dia-
grammatically illustrated in Fig. 22 wherein the fingers
308 have been turned through 90° for convenience of
illustration. When this particular unit 100 reaches the
angular position 2 the bracket 134 commences movement
with the unit 100. At this time the fingers 308 and suc-
tion pads 354 are in the relative positions illustrated in
Fig. 23, These parts remain in this relationship as they
move through positions 2 and 3, as shown in Figs. 23 and
24, However, during this time the suction heads 144 and
200 move apart for the purpose of expanding the sleeve
88. To this end the operating parts of the mechanism 86
progress through the segments f—g and g—h. By the
time the position A is reached the unit 100 has moved
into position 4 wherein the fingers 308 have been moved
downwardly and expanded, as shown in Fig. 25,

Suction is then cut off from the heads 144 and 200
whereupon the fingers 308 are given contro! of the band-
ing sleeve 88. The opening and transferring mechanism
86 in the meantime has started into the segment h—a
wherein the bracket 134 is swung in a clockwise direc-
tion to return to its initial position, Such operation is
indicated in the diagram in Fig. 34 and it will be observed
that the general path of travel of the suction head 144 is
therein indicated. When the sleeve-applying unit 100
reaches position § the fingers 308 will have been fully ex-
panded, as illustrated in Fig. 26, This relationship con-
tinues through position 6 as shown in Fig. 27, but as the
parts move from position 6 toward position 7 the fingers
308 and sleeve 88 carried thereby move vertically up-
wardly relative to the suction pads 354. By the time
position 7 is reached the suction pads 354 are positioned
opposite diametrically opposed outer face portions of the
walls- 90 and 91 of sleeve 88, as shown in Fig. 28.. Asthe
parts move from position 7 toward position 8 the suction
pads 354 move toward one another to bring the per-
forated face plates thereof into engagement with opposite
face portions of the sleeve 88. When such engagement
has occurred the valve mechanism, including the sliding
valve plate 330, will be so actuated as to apply suction to
the pads 354. This occurs when the parts are substan-
tially in position 8, as shown in Fig. 29,

The suction pads 354 are then moved vertically down-
wardly relative to the fingers 308 whereby to carry the
sleeve 88 downwardly onto the neck of a container 56
which in the meantime has been brought into vertical
alignment with the unit 100. During this operation the
parts move through position 9 illustrated in Fig. 30.

From position 9 to position 10 the suction pads 354
move on downwardly to whatever extent may be appro-
priate for the particular container 56. An example of an
appropriate final position is illustrated in Fig. 31. When
this position has been reached suction is cut off from the
suction pads 354 and as the parts move from position 10
to position 11 the suction pads 354 may be moved away
from each other, leaving the sleeve 88 in proper position
upon the container 56. As the parts move from position
11 to position 12 the suction pads 354 move vertically
upwardly to clear the container 56. The parts then move
from position 12 into position 1 whereupon the operation
is repeated.

Inasmuch as there are two units 100 in the embodiment
chosen for illustration herein it will be appreciated that
these units will go through the operations just described
180° apart. Furthermore, the opening and transferring
mechanism 86 operates twice during each complete revo-
lution of the turret 98 whereby to furnish a banding sleeve
88 to each of the alternately presented units 100, )

From a further inspection of Fig. 34 it may be observed
that the containers 56 are brought in from the left-hand
side of the diagram along the path 409 and in the direction
indicated by the arrows. - At the intersection of the path
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409 with the circumferential path 410 of the applying units
160 the containers enter an-arcuate path 412 in horizontal
coincidence with a portion of the path 410. Thus a con-
tainer 56 moves into a position in vertical alignment with
a unit 100 when such unit is moving between position 8
and position 9. This condition persists through position
12 and thereafter the container 56 enters a straight path
414,

Fig. 34 has been supplied with appropriate legends and
is so designed as to coordinate the positions a—j of the
opening and transferring mechanism 86 with the positions
1—12 of a sleeve-applying unit. Fig. 2 shows develop-
ments of barrel cam grooves properly designed to operate
the units 100 in the manner described.

From the above detailed description of the mechanism
and of the operation of such mechanism it is apparent
that the present invention achieves the objects stated
above. Such description is presented in an illustrative
rather than a limiting sense, and it is the intention to cover
such modifications and variations thereof as may fall
within the proper scope of the appended claims.

I claim: ‘ . ;

1. In a machine for applying to containers banding
sleeves made of flexible material and having the inner
surfaces of the opposed walls thereof flattened into face-
to-face contact, a suction device engageable fiatwise with
a portion of the exterior surface of one wall of a sleeve, a
second suction device, means for cansing relative move-.
ment between said first and second suction devices to bring
the exterior surface of the other wall of said sleeve into
engagement flatwise with said second suction device,
means for causing relative movement between said first
and second suction devices in such manner as to cause
relative sliding movement between portions-of the jnner
surfaces of said opposed sleeve walls substantially within
the plane of face-to-face contact thereof whereby to force
other portions of said inner surfaces to separate, means
thereafter effective for completing the separation of said
inner surfaces, and means for individually applying said
sleeves to a series of containers. ‘

2. In a machine for applying banding sleeves to con-
tainers, means for holding a bulk supply of banding
sleeves made of flexible material and having the opposed
walls thereof collapsed ‘whereby the inner surfaces of
said opposed walls are disposed in intimate face-to-face
contact, suction means engageable with one exterior sur-
face of a banding sleeve in said bulk supply and movable
relative to said bulk supply to withdraw the engaged
banding sleeve therefrom, means engageable with the
opposite exterior surface of a banding sleeve engaged
by said suction means and withdrawn from said bulk
supply, and means for causing relative movement between
said suction means and said last named means while
each is engaged with one of the opposed exterior surfaces
of a banding sleeve to cause relative facewise sliding
movement between portions of the inner surfaces of the
opposed walls of said banding sleeve whereby to force

«other portions of said inner surfaces to separate,

3. In a machine for applying banding sleeves to con-
tainers, means for holding a bulk supply of banding
sleeves made of flexible material and having the opposed
walls thereof collapsed whereby the inner surfaces of
said opposed walls are disposed in intimate face-to-face
contact, suction means engageable with one exterior sur-
face of a banding sleeve in said bulk supply and movabie
relative to said bulk supply to withdraw the engaged
banding sleeve therefrom, yieldable means for friction-
ally engaging the opposite exterior surface of a band-
ing sleeve engaged by said suction means and withdrawn
from said bulk supply, and means for causing relative
movement between said suction means and said yield-
able means while each is engaged with one of the opposed
exterior surfaces of a banding sleeve to.cause relafive
facewise sliding movement between portions of the inner
surfaces of the opposed walls of said banding sleeve
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whereby to force other portions of said inner surfaces
to separate.

4. In a machine for applymg bandmg sleeves to con-
tainers, means for holding ‘a.bulk supply of banding
sleeves .made of flexible material and having the opposed
walls thereof collapsed- whereby- the inner surfaces of
said opposed walls -are. disposed -in intimate - face-to-face
contact, suction means engageable with one exterior sur-
face of a banding sleeve in said bulk supply and movable
relative to said- bulk supply to -withdraw the ' engaged
banding sleeve- therefrom, ‘means :engageable with the
opposite  exterior: surface ‘of a--banding sleeve engaged
by said suction means and withdrawn-from said bulk
supply, means for causing:'relative-movement between
said suction means and said-last named means-while each
is engaged: with one of the- opposed-exterior surfaces
of .a banding sleeve- to--cause-relative facewise -sliding
movement between portions of thé-inner surfaces of the
opposed walls- of said-‘banding- sleeve whereby to force
other portions of said inner surfaces to separate, means to
receive the -banding  sleeve when partially--open and
further open the same to substantially circular shape, and
means to apply the then open- bandmg sleeve to a cor-
responding bottle top. -

5. In a machine: for applying- bandmg sleevcs to- con-
tainers wherein are provided means for holding a bulk
supply of sleeves made of flexible ‘material and having
the inner surfaces of the opposed walls thereof flatiened
into face-to-face contact, movable means for successively
withdrawing individaul sleeves from said supply, means
supported in position for frictionally engaging an exterior
surface of a banding sleeve withdrawn from said supply
in cooperation with said last named means, and means for
causing relative movement between the first and second
mentioned means while each is engaged with said with-
drawn banding sleeve to cause relative facewise sliding
movement between portions of the inner surfaces of the
opposed walls of said banding sleeve, whereby to force
other portions of said inner surfaces to separate.

6. In a machine for applying banding sleeves to con-
tainers, means for holding a bulk supply of banding
sleeves made of flexible material and having the opposed
walls thereof collapsed whereby the inner surfaces of
said opposed walls are disposed in intimate face-to-face
contact, means to withdraw a banding sleeve therefrom
including means engageable with one exterior surface of
the banding sleeve in said bulk supply and movable rela-
tive to said bulk supply, means engageable with the
opposite exterior surface of a banding sleeve engaged by

said last named means and withdrawn from said bulk

supply, and means for causing relative movement between
said sleeve engaging means while each is engaged with
one of the opposed exterior surfaces of a banding slecve
to cause relative facewise sliding movement between por-
tions of the inner surfaces of the opposed walls of said
banding sleeve whereby to force other portions of said
inner surfaces to separate.

7. In a machine for applying banding sleeves to con-
tainers, means for holding a bulk supply of banding
sleeves made of flexible material and having the opposed
walls thereof collapsed whereby the inner surfaces of
said opposed walls are disposed in intimate face-to-face
contact, means to withdraw a banding sleeve therefrom
including means engageable with one exterior surface of
the banding sleeve in said bulk supply and movable rela-
tive to said bulk supply, means engageable with the
opposite exterior surface of a banding sleeve engaged by
said last named means and withdrawn from said bulk
supply, means for causing relative movement between
said sleeve engaging means while each is engaged with
one of the opposed exterior surfaces of a banding sleeve
to cause relative facewise sliding movement between
portions of the inner surfaces of the opposed walls of
said bandmg sleeve whereby to force other portions of
said inner surfaces to separate, means to receive the band-
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ing sleeve when partially open and further open the
same to. substantially circular shape,.and means to apply.
the then open banding sleeve to a correspondlng bottle
to]

% In a method for opening bandmg sleeves made of
flexible material and having the.inner surfaces of the op-
posed walls thereof flattended into face-to-face contact,
the steps of successively removing individual banding
sleeves in flattened: condition from a source of supply,
supporting each of said banding sleeves removed from
said source of supply in flattened condition, and slidably
moving limited portions of said walls relative to one
another within the. plane of face-to-face contact of the
inner surfaces thereof whereby to force other portions
of said inner surfaces to separate.

9. In a method for opéning banding slecves made of
flexible material and having the inner surfaces of the
opposed walls thereof flattened into face-to-face contact,
the steps- of successively removing individual banding
sleeves in flattened condition from a source: ‘of supply,
supporting each banding sleeve thus removed from said
supply in flattened coundition by engagement with a por-
tion of the exterior surface of one wall of said sleeve,
engaging a portion of the opposite exterior surface of thc
other wall of said sleeve, and slidubly moving said en-
gaged portions relative to one another within the plane
of face-to-face contact" of the inner surfaces thereof
whereby to force other porticns of said inner surfaces to
separate. )

10. The method of opening banding sleeves made of
flexible material ‘and having the inner surfaces of the
opposed walls thereof flattened into face-to-face contact
comprising - successively removing individual banding
sleeves in flattened condition from a source of supply,
supporting each banding sleeve thus removed from said
supply in flattened condition by engagement with a por-
tion of the exterior surface of one wall of said sleeve,
engaging a portion of the opposite exterior surface of the
other wall of said sleeve, slidably moving said engaged
portions relatively to one another within the plane of
face-to-face contact of the inner surfaces thereof whereby
to force other portions of said inner surfaces (o separafe,
and thereafter completing the separation of said inner sur-
faces by relative movement thereof in directions substan-
tially normal to said plane of face-to-face contact.

11. In a machine for applying banding sleeves to con-
tainers wherein there is provided means for holding a
bulk supply of banding sleeves made of flexible material
and having the inner surfaces of the opposed walls thereof
flattened into. face-to-face contact, the combination of
means for withdrawing individual sleeves from said bulk
supply and for separating portions of the inner surfaces
of each withdrawn sleeve, including means engageable
with an outer face of one wall of a sleeve (o support said
sleeve flatwise, means cngageable with the outer face of
the other wall of said sleeve after said sleeve has becn
withdrawn from said bulk supply, and means for moving
said engaging means relative to one another to cause rel-
ative sliding movement between portions of the inner
surfaces of said sleeve walls and substantially within the
plane of face-to-face contact thereof whereby to force
other portions of said inner surfaces to separate.

12. In a machine for applying banding sleeves to con-
tainers wherein there is provided means for holding a
bulk supply of banding sleeves made of flexible material
and having the inner surfaces of the opposed walls thereof
flattened into face-to-face contact, the combination of
means for withdrawing individual sleeves from said bulk
supply and for separating portions of the inner surfaces
of each withdrawn sleeve, including means engageable
with an outer face of one wall of a sleeve to support said
sleeve flatwise, means engageable with the outer face of
the other wall of said sleeve after said sleeve has been
withdrawn from said bulk supply, and means for moving

76 said engaging means relative.to. one. another to causc
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relative sliding movement between portions of the inner
surfaces of said sleeve walls and substantialy within the
plane of face-to-face contact thereof whereby to force
other portions of said inner surfaces to separate; and
means thereafter effective to complete separation of sajd
inner surfaces.

13. In a machine for applying banding sleeves to con-
tainers wherein there is provided means for holding a
bulk supply of banding sleeves made of fiexible ma-
terial and having the inner surfaces of the opposed walis
thereof flattened into face-to-face contact, the combina-
tion of means for withdrawing individual sleeves from
said bulk supply and for separating portions of the in-
ner surfaces of each withdrawn sleeve, including a sue-
tion device engageable flatwise with a portion of the
exterior surface of one wall of a sleeve, means engage-
able with a portion of the exterior surface of the other
wall of said sleeve after said sleeve has been withdrawn
from said bulk supply, and means for effecting relative
movement between said suction device and said other
sleeve engaging means to cause relative sliding move-
ment between portions of the inner surfaces of said op-
posed sleeve walls substantially within the plane of face-
to-face contact thereof whereby to force other portions
of said inner surfaces to separate.

14. In a machine for applying banding sleeves to con-
tainers wherein there is provided means for holding a
bulk supply of banding sleeves made of flexible ma-
terial and having the inner surfaces of the opposed
walls thereof flattened into face-to-face contact, the com-
bination of means for withdrawing individual sleeves
from said bulk supply and for separating portions of
the inner surfaces of each withdrawn sleeve, including
a suction device engageable flatwise with a portion of
the exterior surface of one wall of the sleeve, a second
suction device, means for causing relative movement
between said first and second suction devices to bring
the exterior surface of the other wall of said sleeve into
engagement flatwise with said second suction device
after ‘said sleeve has been withdrawn from said bulk
supply, and means for causing relative movement be-
tween said first and second suction devices in such man-
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ner as to cause relative sliding movement between por-
tions of the inner surfaces of said opposed sleeve walls
substantially within the plane of face-to-face contact
thereof whereby to force other portions of said inner
surfaces to separate.

15. In a machine for applying banding sleeves to con-
tainers, the combination of means for holding a bulk
supply of banding sleeves made of flexible material and
having the inner surfaces of the opposed walls thereof
flattened into face-to-face contact, said flattened band-
ing sleeves being stacked in said holding means with the
walls of each banding sleeve lying substantially in a
horizontal plane; means for withdrawing individual
sleeves from said bulk supply and for separating por-
tions of the inmer surfaces of each withdrawn sleeve,
including means engageable with the lower outer sur-
face of one wall of the lowermost sleeve in the stack of
sleeves within said bulk supply, means for moving said
last named means when so engaged with said sleeve to
withdraw said sleeve from said bulk supply while said
sleeve remains substantially in a horizontal plane, means
engageable with the outer surface of the other wall of
said sleeve after said sleeve has been withdrawn from
said bulk supply, and means for moving said engaging
means relative to one another to cause relative slid-
ing ‘movement between portions of the inner surfaces
of said sleeve walls and substantially within the plane
of face-to-face contact thereof whereby to force other
portions of said inner surfaces to separate; and means

-for moving said first named engaging means through a

curved path to bodily move said withdrawn sleeve into
a position wherein it lies substantially in a vertical plane.
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