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1

The present invention relates to mechanical
sealing apparatus and more particularly to a
device for feeding flexible tubular material from
a substantially continuous supply thereof pre-
determined distances downwardly over the upper
ends of bottles and other containers previously
corked, capped, or otherwise closed, and for cut-
ting sections from said tubular material fed onto
the containers for tamper-proof interconnection
of the containers and their respective closing
members.

In the botiling of wines and other aleoholic
beverages, it has become the conventional prac-
tice to cap or plug the bottles and to apply a
seal interconnecting the hottles and their plugs
or caps in tamper-proof overlapping relation.
The seals present a more attractive product, are
a sanitary measure, and possess utility in insur-
ing air and vapor tight integrity.

Various types of seals, such as thermo-plastic
setting tapes, regenerated cellulose, and other
materials have been employed which, when posi-
tioned in interconnecting relation between a. con-
tainer and its closure, shrink tightly into place
precluding opening of the container without de-
stroying the seal. The seals are conventionally
tubular in form and maintained while stored in
formaldehyde, alcohol, glycerine, or other suitable
liquid precluding premature shrinking thereof.

Por storage convenience, the tubular materia] :

is flattened and conventionally for mounting
convenience, cut into predetermined lengths
suitable for mounting on the containers of the
type desired. The coniainers are filled with
fiuids, closed by means of plugs, caps, or other
closing members, and subsequently have man-
ually positioned thereon the precut tubular band-
ing material. The operation of applying the
band is time consuming and productive of con-
siderable labor expense, in that the flattened
tubular members must be distended and accu-
rately positioned speedily and accurately - to
achieve the desired result. The bands manually
positioned in haste frequently miss overlapping
of the containers and their closures in which
event they are of no effect.

An objeet of the present invention is to provide
means for economically and dependably sealing
closure members, such as corks, caps and the
like, to containers such as bottles and jars.

Another object is-to provide an apparatus for
feeding a flexible elongated tubular member of
shrinkable material downwardly over the tops
of successive containers and their closures, and

forming circumscribing sealing bands thereon by ¢
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severing sections of said member positioned on
the containers,

Another object is to provide an aiitomatic
mechanism for quickly and easily applying seals
to containers and their closures in rapid suc-
cession.

Another object is to provide an apparatus for
use in conjunction with a conveyor for containers
adapted automatically to remove containers from
the conveyor, to seal the containers, and to
return the same to the conveyor.

Another object is to provide for the automatic
feeding of banding material onto containers and

. their closures and for the cutting of the band-

ing material in predetermined lengths.

Another object is to provide a floating mandrel
adapted to receive flexible tubular material
thereover and to be supported by the embracing
of the mandrel through the flexible material.

Another object is to provide a floating mandrel
having feed means operable from an end thereof
adapted to receive thereover flexible tubular ma-
terial having an open end portion and for motiva-

. tion of the feed means through the open end of
' the tubular material.

40

Another object is to provide, in a banding ma-
chine, a combined feeding and cutting mech-
anism mounted for corresponding revolutionary
movement and automatic motivation and timing
in response to their azimuthal positions during
revolution.

A further object is to provide a bottle sealing
mechanism driven by bottle engagement with
remains quiescent in the absence of the proper

3 positioning of a bottle to receive sealing material,

thus obviating upset of synchronous operation
by bottle misalignment or timed positioning and
resultant waste of sealing material.

A still further object is to provide an appa-
ratus, including mobile container support means,
for automatically feeding tubular sealing ma-
terial downwardly over the tops of containers
and- for cutting sections from the tubular ma-
terial positioned on the containers, in which mo-
tivation of the feeding and cutting operations is
derived from movement of the support means.

Additional objects and advantages will become
apparent in the subsequent description in the
specification, )

Fig. 1 is a vertical sectional view through. a
structure embodying the principles of the pres-
ent invention.

Fig. 2 is a plan view, partially. in horizontal
section, of the device shown in Fig. 1. For ready
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correlation of Figs. 1 and 2, Fig. 1 may be deemed
as taken on line {—{ of Fig. 2.

Fig. 3 is a comparative representation of a
cutting contrel cam and a band feeding cam
employed in the device of the present invention
illustrating their azimuthal relations.

Fig. 4 is an enlarged vertical section of a float~
ing mandrel adapted to receive thereover tubular
banding material to be applied to conbainers and
their closures as taken on a line radially of the
apparatus shown in Fig. 2.

Fig. 5 is a view of the floating mandre} shown
in Fig. 4 as seen radially of the apparatus shown
in Fig. 2, or 00 degrees from the position viewed
in Fig. 4.

g, 6 is a section taken on line §—8§ of ¥Fig. 4
illustrating thrust rollers employed in the float-
ing mandrel.

Fig. 7 is 2 section taken cn line 7—7 of Fig. 4
showing feed rolls for the tubular material em-
ployed in the floating mandrel,

TFig. 8 is an enlarged sectional view “taken on
line 8—=& of Fig. 5 showing a uni-directional drive
linkage or overrunning clutch eraployed in the
floating mandrel for uni-directional motivation
of the feed rollers.

Fig. 0 is taken on line 8—8§ of Fig. 8 and serves
further to demonstrate the uni-directional drive
linkage of Fig. 8.

Fig. 10 is an enlarged sectional view of the
device of the present invention as viewed from
line t0—18 of Fig. 2, illustrating the condition
of the feeding means in the present invention
preliminary to the feeding opration.

Fig. 11 is -similar to Fig, 10 and demonstrates
elements chown therein at the termination of the
feeding operation for the tubular material,

Fig. 12 iz similar to Figs. 10 and 11, but dem-
ongstrates the cpening of a holding chuck for the
floating mandrel as for removal of the mandrel
to .thread or unthread the tubular kanding ma-
terial.

Fig. 13 is a vertical section taken on line {3—i{3
of Fig. 12.

Tig. 14 is a horizontal plane view of the cutting

10
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mechanism for the tubular material as viewed °7

from line {4—1{& of Fig. 13.

Tig. 15 is .a horizonsal plane view of a portion
of the mechanism of the preseni invention as
viewed from line {5—18 of Fig. 10,

Fig. 16 is a fragmentary horizontal section
taken on line §6—i§ of Fig. 1 and viewed up-
wardly demonstrating the motivating linkage for
the cutting means of the present invention.

Referring in greater detail to the drawings:

It is eonventional practice to employ endiess
conveyors in the filling, capping, and labelling of
bottled beverages angd the like. Such a conveyor
is shown generaily at 18, in Fig. 2, haviag ap
upper run il and a return lower run 2. Ths
conveyor is motivated in any suifable manner
and periodically along its length provides brack-
ets 13 upwardly sextended adjacent thereto
mounting guide rods (4 longitudinally of the
conveyor to retain hottles therson for their trans-
portation from point to point.

A pair of shafts {7 are rofatably mounted in
substantially erect positions adiacent to the con-
veyor I3 and spaced longitudinally thereof.

A
pair of elevationally spaced star cains are mount-
ed on each of the shafts {7 for rotation in par-
tially overlaying relation %o the conveyor {
Torizontally intermediate the star cams ars
pair of fixed bottle directing plates {8, which in
association with the star cams serve te remove

43
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bottles, indicated generally at 20, from the con-
veyor and to bottle supporting tables, subse-
quently described in greater dstall, and affer
banding the bottles, to return them from the
supporis tc the conveyor. To facilitate this
transitional movement, transition platforms 21
are mounted at the same height as the conveyor
18 and positioned to provide a sliding path from
the conveyor to the tables and from the tables
back to the eonveyor. This relationship is most
clearly evident in Fig. 2 and constitutes a suitable
well known means of removing articles from the
endless conveyor for treatment at a station and
their return from the station to the conveyor.

As shown in Fg. 1, a support shaft 27 is fixedly
mounted in any suitable manner in a substantially
erect position adjacent to the conveyor 18. A
tubate housing 23 is mounted concentrically on
the shaft 22 for rotation thereabout by means
of a fixed bearing 24 integral with the shaft 22
and a movable hearing 25 retatably mounted
on the fizxed hearing and integral with the housing.
An annular flange 27 is provided on the lower
end of the housing and a spur gear 28 mounted
concentrically of the housing by connection to
the flange, as shown at 22.. Driven interconnec-
tion is provided between one-of the shafts {7, the
housing 23, and the other shaft {7 by mounting
pinion gears 35 on each of the shafts {7 in en-
gagement with the spur gear 28. One of the
shafts $7 is power driven in any suitable manner
and through its pinion gear 3§ rotates the housing
23 and thenes the opposite shaft 17. The timed
relation of the rotation of the housing 23 and
the star cams {8 mounted on the shafis 22 will
subsequently become apparent.

An annular bracket 35 is radially extended from
the housing 23 and provides a plurality of erect
bearings 25 therein in.a horizontal annular ar-
rangement. Support posts 37 are mounted in the
bearings 36 for reciprocal elevational movement
and provide bottle supporting tables 28 at their
upper end portions above the bracket 85. The ps-
ripheral edge of the hracket 38 is preferably down-
wardly turned and a sukstantiaily cylindrical fixed
housing 4§ received within the down turned edges
and fizxedly mounted therebelow. The housing
is conveniently extended as at 41 in Fig. 1 to con-
tain the gdrive linkage, previously described in-
cluding the shafts {7, pinion gears 3% and spur
gear 28.

An annular cam 43 is pivotally mounted, as on
a fulcrum line 44 interconnecting the points of
entry and departure of the botiles 28 from the

. tables 38, in the fized housing 48 concentrically

of the tubate housing 23. Opposite to the pivotal
mounting 44, the housing 42 is vertically slotted
as at 46, and a tipping control flange &7 extended
outwardly through the slot for external control.
& bracket 48 is weldably secured to the fixed
housing 4§ below the contro]l flange 47 and a
manually rotatable control rod 49 screw thread-
edly mounted in the bracket in fiange engage-
ment. Rotaticn of the control rod serves piv-
otally to elevate and to lower the cam 43. The
configuration of the cam &% and ifs relation to
the conveyor is iliustrated in Figs. 2 and 3. The
cam is shown in eicngated form in Fig. 3 with
the degrees of revolution thereof correlated
therewith to indicate cam function and configura-
tion. The cam Is pivotally mounted at its point
of nearest proximity to the conveyor and thus
may bz visualized as beginning centrally of the
plate {8 at a “0” degree of revolution. The
cam is substantially horizontal for the first 45
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degrees of clockwise progression, as the mecha-
nism is viewed in Fig. 2, and thence slopes up-
wardly for approximately 60 degrees. The cam
has a dwell, or flattened portion, between ap-
proximately 105 degrees and 255 degrees of revo-
lution and thence declines for approximately 60
degrees of further progression. The succeeding
45 degrees of the cam is flat and continuous with
the first 45 degrees thereof. It will be obvious
that the tipping of the cam about the pivotal
mounting 44 will cause a responsive change in
inclination or declination of the portions thereof
but their relative attitudes will remain constant
during such tipping. Purther, the portions of the
cam. directly below the points of entry and de-
parture of the bottles remain at 5 constant ele-
vation independent of such pivotal movement he-
cause of the positioning of the fulerum. ' It will
be apparent that the cam may be adjustably
tipped while the apparatus is in operation.

Stub- axles 53 are mounted transversely in the
lower end portions of the posts 37 and radially
extended relative to the annular cam 3. A cam
follower 51 is journaled on each of the stub axles
in rolling engagement with the cam 43. It will
thus be apparent that as the tubste housing 23
is rotated, the bottle supporting tahles 38 will be
caused to revolve thereabout and will be eleva-
tionally positioned in response to the eam 43,
being flush with the upper run 11 of the con-
veyor when adjacent thereto, remaining at a
substantially constant elevation for approximately
45 degrees, being elevated during the succeeding
60 degrees, carried at the elevated level for 150

degrees, lowered during the succeeding 80 de- 3

grees and thence carried at substantizlly the ele-
vation of the upper run of the conveyor to the
starting point. Thus, bottles 20 removed from
the conveyor {8 by one of the star cams 18 are
positioned on the bottle support tables 28, ele-
vationally reciprocated as the tables revolve uni-
tarily with rotation of the housing 23, and are re-
turned to the conveyor from the support tables
by the second star cam.

Magazines 53 for supplies of tubular banding

material, indicated at 8, are provided individual
te the bottle support tables 38 thereabove. The
magazines are preferably fluid tight and may con-
veniently be supported by means of a bearing 57
supported on the upper end of the shaft 22 hav-
ing a cap 58 bearing an assembly mounting plate,
subsequently described, which in turn bears maga-
zine mounting brackets 59 rotatably positioned
thereon. It has keen found convenient to mount

the magazines in radially extended positions rela- ;

tive to the shaft 22 hut it is to be understood
that any suitable magazine eonfiguratioh or sup-
porting position may be employed without de-
parting from the spirit or scope of the present
invention. In fact, one or a plurality of maga-
zines .may be employed from which a plurality
of bottle banding stations are supplied. The
banding material, indicated at 58, is tubular in
form but flattened for storing convenience and
maintained in the magazines in any desired fAiuid
precluding premature shrinking, The banding
material may be of thermo~plastic type, regener-
ated cellulose, or any other material which may
conveniently be shrunk on the upper ends of
containers and their. closures for sealing pur-
poses and of course the fluids employed in the
magazines must be of a type appropriate to the
banding material employed.  To facilitate feeding
of the tubular banding material from the maga-
zines, a feeding spool 84 is mounted on each of

10

6
the magazines and serves to facilitate withdrawal
of the tubular material from its respective maga-=
zine. For purposes of convenience, the banding
stations to which the banding material is fed
are indicated at 66. -

The tubular banding material is fitted over a
floating mandrel, indicated generally at 70, whose
individual components are most clearly shown
in Figs. 4 to0 9, inclusively. The mandrel has a
body 11 having a leading end 12, a guide portion
13, a narrowed central portion 14, and a flared

" trailing end 75. The leading end is conveniently

20

25
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cylindrical and terminates in g plane substan-
tially normal to the longitudinal axis of the man-
drel. - The guide portion 13 is delineated by sub-
stantially parallel guide ways or faces generally
in transverse rectangular or square arrangement.
The purpose of the guide portion is to permit
embracing of the body. of the mandreél through
the flexible tubular material 5§ fitted. thereover
and to resist rotational movement of the man-
drel during operation. Thus, any guide ways
suitable to the purpose may be employed in the
guide portions without departing from the spirit
or the scope of the present invention. The trail-
ing end is substantially c¢ylindrical in form and
may provide longitudinal flutes 7§ for handling
convenience to minimize surface eontact with
the banding material and resulting - frictional
engagement therewith yet to provide dependable
distention for banding purposes. A -bore 11 is
formed longitudinally through the body and a
counterbore 78 formed from the trailing end to
2 position short of the leading end providing a
shoulder 79 at the leading end circuinjacent the
bore T1. At the central portion 74, elongated
segments of the body defining the counterbore
18 are removed leaving a pair of substantially
parallel strut portions 80 shown in Figs. 4,5, 6,
and 7.

A plunger 85 is mounted in the counterbore 18
for slideable movement longitudinally of the body
and is extended from opposite end. portions of
the body. The plunger provides a rod 86 slide-
ably fitted to the bore 17 and mounting g dis-
tending nose 871 at the leading end of the body.
Spaced from the nose 87 and within the counter-
bore 18 is provided a eylindrical spring stop 88
integral to the rod 86 ang slideably fitted to the
counterbore. A compression spring 89 is located
under. initial compression between the shoulder
19 and the stop 28 and urges the plunger into
trailing end extension from the body, as limited
by ‘engagement of the nose 81 on ‘the leading
end. At the trailing end of the body, the plunger
is eylindrieal in form and slideably fitteq to the
counterbore. 78. ' The cylindrical portion of the
plunger at the trailing end of the mandrel is
connected in fixed spaced relation to the spring
stop 88 by a rack gear member 80 which is lat-
erally offset from coaxial alignment with ‘the re-
maining portions of the plunger, as shown in
Fig. 5. :

A pair of flanges 91 are laterally extended from
each of the struts 89 adjacent each of the oppo-
site ends of the central portion 14, correspond-
ing flanges on the struts being positioned " in
transverse alignment.

A pair of thrust rollers 84 are positioned be-
tween the strits 88 and rotatably mounted in the
upper -pair of flanges 91. 'The thrust rollers pref-
erably provide peripheries which are axially ar-
cuate for guiding convenience.

A pair of feeding rollers 95 are positioned be-~
tween the struts 80 and journaled in the lower
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pair of flanges §i. The feeding rollers bear pe-
ripheral serrations 96 to facilitate positive feed-
ing of the tubular banding material by internal
engagement therewith. As shown in Fig. 7, spur
gears 97 are mounted coaxially with the feed
rollers 95 and meshed with the rack gear 99 of
the plunger 85.

Inasmuch as it is desired to impart uni-direc-

tional rotational movement to the feed rollers 85
upon reciprocal movement of the plunger 85 and
its rack gears 99, a uni-directional drive linkage,
or over-running clutch, provides driving con-
nection between the spur gears 91 and the feed
rollers 85, as shown in Fig. 9. Mounting pins 100
are extended between the corresponding flanges
91 of the struts 88. Cam blocks 11 are jour-
naled on the pins 168 and provide one or more
chordally flattened surfaces 102. The feed vollers
95 are provided with enlarged concentric inner
bores and are rotatably mounted on the cam
blocks 1081. The spur gears 97 are journaled on
the pins 188 and connected to the cam blocks 101
for unitary rotational movement therewith. Cy-
lindrical catch-bearings 108 are positioned be-
tween the chordally fattened surfaces 182 of the
cam blocks {81 and their respective circumjacent
feeding rollers 95. Fracto-cylindrical springs 184
are rested on the chordally flattened surfaces
intermediate the cylindrical bearings and the
circumjacent feed rollers, as shown in Fig. §, on
the sides of their respective cylindrical bearings
toward which their respective circumjacent feed
roller is to be motivated. As viewed in Fig. 9,
when the cam block §81 is rotated in a clockwise
direction, the cylindrical bearings {863 roll out-
wardly on the flattened surfaces {02 and provide
binding interconnection betwen the cam block
and the circumjacent feed roller. When the
cam block is rotated in a counterclockwise direc-
tion, the cylindrical bearings roll from feed roller
engagement against the fracto-cylindrical springs
194 and in such position either disengage the feed
roller entirely or contact the same at such a fric-
tional angle that rotation is freely permitted be-
tween the cam block and its respective feed
roller. This uni-direction drive linkage between
the spur gears 87 and their respective feed rollers
o5 illustrates & suitable form that may be em-
ployed, it being understood, that any other suit-
able uni-directional drive linkage may be em-
ployed for the purpose described. The bearings
i63 and the fracto-cylindrical springs {04 are
held axially in place by circular plates 165 posi-
tioned at opposite ends of the cam blocks 181 and
rotatably fitted within the feed rollers 85.
- The floating mandrel 70 is adapted to be
threadably received in the open end portion of
flexible tubular banding material, to be supported
in predetermined substantially erect positions by
embracing thereof through the tubular member,
and positively to feed the tubular member toward
the trailing end thereof in response to reciprocal
positioning of the plunger 85 by driving engage-
ment with the portion of the plunger extended
from the trailing end of the mandrel accessible
through the open end of the tubular member by
the" previously capped, plugged, or otherwise
closed upper end portion of a bottle supported on
one of the hoitle supporting tables 38.

As shown in Fig. 1, the cap 58 is provided with
a radially extended circumseribing flange. An
assembly mounting plate 110 is concentrically
mounted on the flange portion of the cap mem-
ber 88 by cap screws {11 screw-threadably inter-
connecting said flange portion and the plate. The
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mounting plate has a circular periphery and-a
circumseribing down turned edge 112 integral
therewith. Circular openings 113 are pierced in
the mounting plate in elevational alignment with
the bottle support tables 38 at each of the band-
ingstations 88. The openings provide convenient
nesting locations for a mounting structure for
the floating mandrels 70 and a mechanism for
cutting the banding material 58, as shown most
clearly in Figs. 10, 11, 12, and 13.

A base member (15 is provided with a circu-
lar lower portion |48 fitted to the epening fi3. A
funnel shaped opening {17 is provided concentri-
¢ally in the base member and facilitates threaded
reception of the floating mandrel 70. The lower
portion $1§ is preferably provided with a ma-
chined upper surface and has a roller accommo-
dating groove 118 formed therein radially of the
assembly mounting plate 110 in which it is
mounted. Concentrically of the funnel shaped
opening a depending eylindrical portion 119 con-
stitutes a bearing support. The cylindrical por-
tion provides a circumscribing shoulder {28 adja-
cent to the upper end thereof and is formed with
a groove 12i inwardly disposed the lower end of
said portion. Segmentally cylindrical upper por-
tions 128, clearly evident in Figs. 13 and 15, are
formed integrally with the lower portion | {6 and
overlay the plate 118. A plurality of cap screws
{23 secure the base member {5 to the assembly
mounting plate £18. The segmentally cylindrical
pertions 122 are provided with parallel adjacent
edges defining a channel therebetween.

Adjacent and radially inwardly relative to the
assembly mounting plate 110 from the opening
117, a fixed bracket 128 having a base 127 is rigid-
1y mounted in the channel defined by the parallel
edges of the segmentally cylindrical portions 122,
as by cap screws 123, and upwardly extended
from the mounting plate. The cap screws 128
rigidly mount the fixed bracket {26 on the lower
portion 118 of the base member {13 and for con-
venient removal from the plate {19 integrally with
the base member.

Radially outwardly of the assembly mounting
plate 118 from the funnel shaped opening 111, a
bifurcated member $30 is fixedly mounted, as by
cap screws 131 engaged in the lower portion {16
of the base member, between the segmentally
cylindrical portions 122 of said member. The
bifurcated member is extended downwardly over
the down turned edge 112 of the mouniing plate
{19 and provides a pair of spaced ears |32 radial-
1y related to the plate 118 outwardly of the pe-
riphery of said plate as a convenience in mount-
ing a manual contrcl lever therein. As shown
in Fig, 13 and in dotted line in Fig. 15, the bifur-
cated portions of the member (3§ are undercut
as at 134 to provide in association with the ma-
chined upper surface of the lower portion 18§, a
pair of juxtapositioned channels 138.

A movable bracket 138 is provided with a later-
ally extended bhase 139 which is slidably received
in the channels 135 for slidable radial movement
of the movable bracket relative to the plate 1i8
and adjustable spacing of the movable bracket
relative to the fixed bracket {26.

To facilitate adjustable positioning of the mov-
able bracket 138 longitudinally in the juxtaposed
channels {38, a manual control arm 141 is pivobal~
ly mounted in the spaced ears 132. The control
arm and the movable bracket 138 are pivotally
interconnected by means of & toggle linkage 142,
A stop 143 is provided on the manual control
arm which abuts the down turned portion of the
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bifurcated member {38 to limit the outward and
downward pivotal movement of the control arm
and resultant outward movement of the movable
bracket (38. It will be apparent that rotation of
the assembly mcunting nlate 110 will impart a
measure of cenfrifugal Iorce fo the manual con-
trol arm 141 tending to throw the same outwardly
and to separate the brackets 138 and 128, To re-
sist this tendency a spring 144 is mounted, as by a
cap screw 145 engaged in the down turned por-
tion of the bifurcated member 130, and extended
upwardly for engagement with the toggle linkage
142 50 as to urge the movable bracket {38 through
the toggle linkage inwardly. The main inwardly
holding action, however, is achieved by arranhging
the toggle linkage 142 so that upon full inward
movement of the movable bracket 138 the toggle
linkage pivots downwardly from salignment be-
tween the pivotal mounting of the control arm
141 and the pivotal conneztion of the toggle link-
age to the movable bracket 138. This downward
movement of the toggle linkage is limited by en-
gagement of a portion of the control arm {41
and/or the toggle linkage {42 with the plate f18.

A cylindrical mounting roller {48 is journaled
horizontally in each of the brackets 138 and (26
at a corresponding elevation..  The groove 12{ in
the lower portion 1i§ of the base member accom-
modates the rcllers 148, As shown in Figs. 10
and 11, the mounting rollers are of such a size as
simultaneously to engage the feed rollers 85 and
the thrust rollers 94 when the mandrel 70-is po-
sitioned therebetween and the bracket moved in-
wardly. The peripheries of the mounting roliers
148 extend between the thrust rollers 94 and the
feed rollers 85 and resist downward thrust on the
mandrel by engagement with the thrust rollers.
Inasmuch as the feed rollers 95 have peripheral
serrations 9§ which tend to rupture the tubular
banding material §6 when brought too foreibly to
bear against the roller 148, vertical thrust on the
mandrel is resisted by a pair of thrust resisting
rollers 149 mounted adjacent to each other in the
brackets 126 and (38 in engagement with the up-
per portions of the thrust rollers 84. The thrust
resisting rollers each have a circumseribing groove
complementary to the axially arcuate peripheries
of the thrust rollers 94 evident in Pig. 6.

A psair of torque resisting rollers {58 are.ro-

tatably mounted in the upwardly extended por- .

tions of the brackets 128 and {38 in engagement
with the guide portion 73 of the mandrel. As
evident in Figs. 13 and 15, the torgue resisting
rollers have circumseribing grooves complemen-
tary to the guideways of the guide portion so that
the guide portion of the mandrel is embraced by
the rollers 150 through the tubular banding ma-
terial 56 in torque resisting relation when the
bracket 138 is moved inwardly. Although.the
mounting rollers 148, thrust resisting rollers 149
and. torque resisting rollers 150 have been de-
scribed as engaging portions of the mandrel 18,
it is'of course understood that no direct engage-
ment is made because the banding material 56
is fitted downwardly over the mandrel. The flex-
ibility. of the banding material accommodates
mandrel embracing by said rollers and dependa-
ble holding therethrough.

As evident in Figs. 10, 11, 12 and 13, a roller
bearing (55 is mounted on the cylindrical por-
tion 119 of the base member (15 against the
shoulder-120. A flanged collar 156 is received in
the groove (2{ and dependably locked in bear-
ing retaining position, as by set screws (57. The
roller bearing 155 provides an outer race to which
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is fizedly mounted an annular cutter mounting

plate 160. A plurality of ears 161, evident in

Figs. 12 and 13, are downwardly and radially ex-
tended from the cutter mounting plate. A cut-
ter arm 163 is mounted on each of the ears 151

by downwardly extended pins 184 for pivotal

movement in a common plane substantially par-
allel to the cutter mounting plate {§9. The cut-
ter arms i63 are positioned in a generally circu-
lar arrangement, as shown in Fig. 14, and have
centrolling end portions bearing substantially
vertically  positioned wedge shaped cams (85
downwardly disposed. Oppositely extended from
the controlling end portions of the cutter arms
are stops {66 adapted for engagement with de-
pending bosses. 167 integral with the mounting
plate 160 to limit outward pivotal movement of
the controlling end portions of the arms.

A strip spring 188 is mounted on each of the
cutter arms as by a cap screw 168 engaged with
the arm adjacent to its pivotal mounting. The
springs are arranged in the plane of the cutter
arms (63 and have end portions extended gen-
erally in the direction of the controlling end por-

y tions of the arms and radially inwardly of the

circular arrangement of the arms. Brackets 170
are radially inwardly extended from the extend-
ed end portions of the springs and rotatably
mount cutting wheels {71 on stub axles 172. It

. will be apparent from observation of Fig. 14 that

pivotal movement of the control arms 163 re-
siliently moves the cutting wheels (71 radially
of the cufter mounting plate 150. The springs
have opposite end portions {73 extended for en-
gagement with the bosses 1671 and in associa-

" tion therewith urge their respective cutter arms

outwardly to positions limited by the stops 160.
A plurality of rods {74 are slidably mounted in
the mounting plate 160, as at 176, and down-
wardly extended therefrom. An annular con-
trol plate 115 is fixedly mounted on the de-
pendent ends of the rods {74 for axial elevational
movement relative to the cutter mounting plate
160 and for unitary rotational movement there-

_ with.” The rods are held in slidable engagement

with the mounting plate 160 by a control arm in
supporting relation to the control plate, as pres-
ently described. A pair of parallel flanges are
provided in substantially vertical alignment with
the wedge shaped cams 165 and upwardly ex-
tended -from the control plate. A rotary cam
follower 179 is mounted in each of the pair of
flanges for engagement with their respective ad-
jacent wedge shaped cams. Helical springs 180
are arranged circumjacent the rods 174 under
initial compression between the mounting plate
180 and the control plate 175 and serve to urge
the control plate downwardly on the rods 174 to
remove the cam followers (79 from engagement
with the wedge shaped cams.

A depending strap 182 is mounted on the down
turned edge 112 of the assembly mounting plate

110 in a position in radial alignment with the

center of the control plate 175 and the main sup-
port shaft 22. Control arms, indicated by the
numeral 183, have bifurcated end portions (84
pivotally mounted in the depending end portions
of the straps 182 and are radially inwardly ex-
tended therefrom. Each of the control arms pro-
vides a circular central portion 185 concentrically
disposed to their respective control plates 115 and
5 radially inwardly extended end portion 186
mounting a cam follower {87 rotatably thereon.
The cam followers 187 ride on a cut-off cam 188

shown in Figs. 1, 2, 3, and 16. The cam 188 is
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fixedly mounted on the shaft 22 with the follow-
ers in engagement with the upper surface thereof.
As shown in Fig. 3 the cut-off cam has a rela-
tively flat portion for the first 105 degrees of rev-
olution from the zero point, as previously desig-
nated, inclines upwardly during the next approx-
imate thirty degrees of revolution, has a flattened
upper dwell for the succeeding 120 degrees, then
declines for approximately 60 degrees to a flat-

tened lower portion for the remaining 45 degrees !

of revolution which is at the same elevation as
the first 105 degrees of revolution. This is most
clearly evident in Figs. 1, 13, and 16. A pair of
rollers 189 are mounted on the control arm 183
at substantially equal distances from the pivotal
mounting of the control arm and for diametri-
cally opposite engagement with the control plate
§75. Thus, pivotal positioning of the control arm
elevationally positions the control plate.

Rotation of the assembly mounting plate {10
in response to rotation of the sleeve 23 through
the gear linkage 2838 previously described, re-
sults in the revolving of the various banding sta-
tions 6§ and positive rotation of the annular
cutter mounting plates 188. A drive gear 180 is
fixedly mounted concentrically on the shaft 22.
A driven gear 191 is fixedly mounted concen-
trically on each of the annular cutter mounting
plates 160, The sleeve 23 is ported at 192 in
alighment between each of the driven gears 191
and the drive gear 198 and a reach gear 193 ro-
tatably mounted on the assembly mounting plate
110 in mesh with the drive gear 180 and each of
the driven gears i191. The gear ratios are such
that the annular cutter mounting plates 160 ro-
tate a minimum of at least 120 degrees while
their respective cam followers traverse the 120
degree extent of the upward dwell of the cut-off
cam 188 so that the employment of the three
cutting wheels 171 completely severs the banding
mafterial 56.

Operation

The operation of the device of the present in-
vention is believed to be clearly apparent and is
briefly summarized at this point. The manual
control arms 141 are pivoted outwardly to retract
their respective brackets 138 from their coopera-
tive fixed brackets 128 to release the floating
mandrels 18 for removal. Each mandrel is
threadedly inserted into the open end portion
of the tubular banding material 56 fed from its
adjacent magazine 55. The banding material is
retained in a submerged condition in a suitable
liguid in its magazine so as to avoid premature
shrinking whenever the apparatus of the present
invention is not in operation. The banding ma-
terial from each of the magazines is fitted down-
wardly over its respective floating mandrel until
the end portion thereof is adjacent to the trailing
end 15 of the mandrel.

The mandrels are inserted between their
prackets 126 and (38 and the control arms 141
elevated moving the bracket 138 toward the
bracket 126 so that the mounting rollers 148,
thrust resisting rollers 149, and torque resisting
rollers 150 embrace the mandrel through the
tubular banding material fitted thereover. With
the mandrels mounted between their brackets,
‘the apparatus is conditioned for operation.

The mandrels located adjacent to the conveyor
18 have the plungers 85 thereof downwardly ex-
tended for bottle engagement under the urging
of the mandrel springs 89 and the control arms

183 of banding stations located adjacent to the
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conveyor are downwardly pivoted as permitted
by their respective cut-off cams {88 lowering the
control plates 115 relative to their respective cut-
ter mounting plates 168 and retracting the cut-
ting wheels {71, all as illustrated in Fig. 10.

Bottles 20, or other containers, having been
previously filled and capped, plugged, or other-
wise closed are positioned on the conveyor 18 and
the conveyor motivated to transport the bottles
toward the apparatus of the present invention
and to convey the bottles after having been
sealed away from the apparatus. One of the star
cam shafts {7 is power driven, as previously de-
scribed, so that as each bottle passing down the
conveyor 10 reaches the first star cam {8, said
cam engages the hottle and directs it along the
edges of the bottle directing plates {9 from the
conveyor. The pinion gear 88 of the driven star
cam shaft engages the spur gear 28 mounted
fixedly on the housing 23 and through said pinion
gear rotates the housing ang the spur gear 38 on
the opposite star cam shaft {71. Rotation of the
housing 23 revolves the bottle supporting tables
38 synchronously with rotation of the star cams
{8 so that as a bottle 28 is moved from the con-
veyor over the slide platform 21, a supporting
table 38 is positioned to receive the bottle and
as a bottle passes from the apparatus of the pres-
ent invention, the second star cam 1§ is synchro-
nized to remove a bottle from its respective sup-
porting table 38 adjacent to the table and to
direct the same along the edges of the bottle
directing plates 19 over the second slide platform
21 back upon the conveyor 8. The rotation of
the star cams 18 and the revolutionary movement
of the supporting tables 38 are continuous, their
synchronous motivation precluding any need for
stepped positioning. )

It is to be remembered that the banding sta-
tions 66 including the mandrels 70, their mount-

‘ing brackets (25 and 138, and the cutting mecha-

nisms described revolve about the shaft 22 with
their respective bottle supporting tables 38 in ver-
tical alignment therewith. Shortly after a table
28 receives a bottle, revoluticnary movement of
the table elevates the table by the riding of its
respective cam follower 81 on the cam 43. This
elevation results in a corresponding elevation of
abottle 20 supported on the table, the closure of
which is brought into engagement with the lower
end of the plunger 85 thrusting said plunger up-
wardly against resistance offered by the spring
89. This upward movement of the plunger in
response to elevation of a bottle continues until
the bottle is brought closely adjacent to the trail-
ing end 715 of its respective floating mandrel 70.
The movement of the plunger 85 upwardly in its
mandrel 78 rotates both of the feed rollers 85
mounted thereon by engagement of the spur
gears 97 and the rack gear 90. The rotation of
the feed rollers 95 aided by their peripheral ser-
rations 96, positively draw downwardly on the
banding material 56 and the open end portion of
the tubular banding material is fed downwardly
over the upwardly extended end of the bottle
and its closure, as shown in Fig. 11,

The extent, or length, of the tubular banding
material 56 fed downwardly over g bottle may he
controlled by pivotally positioning the cam 43
about its mounting 44. For example, when a
longer length of banding material is desired on
a series of bottles, the control rod 49 is run up-
wardly in its bracket 48 to elevate the free end
portion of the cam 43. Thus, the tables 38 are
elevated higher during their revolutionary move-
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ment and a correspondingly longer length of tu-
bular banding material is fed downwardly over
bottles borne by the tablés. Obviously, to shorten
the length of banding material employed, the
control rod 49 is lowered in its bracket 48 to lower
the free end of the cany 43. Ti will further be
obvious, that for bottles of different height dif-
ferent cams may be employed compensating for
the varied bottle lengths by increased or de-
creased cam axial thickness. Ounly simple modi-
fications are required to adapt the apparatus of
the present invention to bottles or other contain-
ers of various heights and to control the extent of
the banding material fed downwardly thereover.

As shown in Fig. 3, the feeding cam 43 main-
tains the tables 38 at a substantially constant
elevation on an elevated dwell between 105 and
255 degrees of revolutionary movement of the
tables. While the tables and their hottles are
elevated on the dwell and after the feeding of the
tubular banding material over the upper portions
thereof, the cam followers 181 ride upwardly on
the cut-off cam 188 and their respective control
plates 175 are elevated relative to their annular
cutter mounting plates 160. This condition  is
demonstrated in Fig. 11. Upon elevation of the
control plates {715, the cam followers 1719 roll up-
wardly against their respective wedge shaped
cams 185 forcing the same radially inwardly and

pivoting the cutter arms 163 to move the cutting -

wheels (Tl resiliently inwardly. It will be re-
called that whenever the bottle supporting tables
38 are rotated, the cutter mounting plates 169 are
rotated by engagement of the gears 198, {93 and
{91 evident in Fig. 16. As shown in Fig. 11, the
upward pivotal movement of the control arms 183
in response to traversal of the cut-off cam 188 by
the cam followers {87 resuits in the inward urging
of the cutting wheels {71 into engagement with
the tubular banding material 163 overlaying the
trailing end 75 of the floating mandrel 10. The
revolutionary movement of the cutting wheels
111 in response to rotation of the cutter mounting
plate 160 rolls the cutting wheels about the ex-
treme lower end portion of the mandrel and
severs the tubular banding material at that point
by cutting action against the mandrel. It will be
obgerved in Fig. 11 that the point of severing the
banding material is approximately flush with the
upper end portion of the closure of the bottle.

Subsequent revolutionary movement of  the
bottle supporting tables 38 through the actions of
the cams 43 and 188 causes the tables to return
to their initial elevation and the cutter wheels to
retract from mandrel engagement by lowering of
the control plate 175 under the urging of springs
180 relative to the cutter mounting plate 160.

As each of the tables 38 returns toward the con-
veyor |9, its bottle is engaged by the second star
cam (8 and swept from the table, which then is
at the same elevation as the conveyor, onto the
conveyor along the edges of the bottle directing
plates 19. The bottles are thence transporied
by the conveyor to a labeling, packaging, or other
-station as desired.

Whenever the apparatus of the present inven-
tion is permitted to remain stationary or in-
operable for a time sufficient to endanger the
tubular banding material 63 where it is removed
from  the immersing liguid contained in the
-magazines 85, the operating levers 14f are piv-
oted outwardly, moving the brackets 138 away
from the brackets i26 and freeing the floating
~mandrels 70 for removal. This condition is dem-
onstrated in Fig. 12.. Upon removal of the man-
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drels, the tubular banding material is removed
therefrom and returned to the magazines for
immersion and protection against premature
shrinking before use.

The banding material which is applied to the
containers shrinks thereon and provides depend.
able seals between containers and their clo=
sures in the manner well known in the art. " The
device of the present invention permits the. de-
pendable and speedly banding of containers and
their closures in a fully automatic manner and
with  complete uniformity. There are ho mis-
placed bands and no containers: are passed
through the operation without being banded.
The lengths of the bands are conveniently reg-
ulated, and the apparatus readily adjusted to
accommodate containers of various heights. The
extensive labor incident to manual band open-
ing and fitting is eliminated.

Although I have heresin shown and described
ray invention in what I have conceived to be
the most practical and preferred embodiment, it
is recognized that departures may be made there-
from within the scope of my invention, which. is
not to be limited to the details disclosed herein,
but is to be accorded the full scope of the claims
so as to embrace any and all equivalent device
or apparatus.

Having described my invention, what I claim
as new and desire to secure by Letters Patent is:

1. ‘A banding machine comprising a hottle sup-
port, a floating mandrel adapted threadedly to re-
ceive thereover a continuous supply of tubular
banding material, means holding the mandrel
in an ereet position above the bottle support,
means periodically elevationally reciprocating the
bottle support and the mandrel holding means
relative to each other, feed rolls mounted on
the mandrel adapted to receive the tubular band-
ing material thereover, a feed plunger mounted
for elevational reciprocal movement in the man-
drel and having driving connection with the feed

-rolls, said feed plunger being downwardly: ex-

tended for endward engagement with the top of
a capped bottle arranged on the hottle support in
alignment therewith and endwardly reciprocated
cduring such engagement by relative elevational
movement .of the bottle support and mandrel
holding means and through the feed rolls to feed
the tubular banding material downwardly over
the top of such a bottle, and a cutter for the
banding material automatically operated to cut
predetermined lengths therefrom synchronously
and following the feeding thereof downwardly
over such bottles, the cutter providing a cutting
edge rotated about the mandrel and recinrocally
moved to and from mandrel engagement inter-
mediate movement of the bottle support and
mandrel relatively to and from each other dur-
ing their relative elevational reciprocation.

2. A banding machine comyprising a bottle sup-
vort, a floating mandrel adapted threadably to
receive thereover a continuous supply of tubular
banding material, means holding the mandrel in
an erect position above the support by embracing
the mandrel through the tubular material, means
periodically elevationally reciprocating the sup-
port and the mandrel holding means relative to
each other, feed means mounted in the mandrel
for internal engagement with the tubular mate-
rial and having a portion thereof extended for
engagement with the tops of bottles rested on
the support and through such engagement de-
riving motivation from reciprocal elevational
spacing of the support and mandrel holding
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means, an annular member rotatably mounted
‘below “the mandrel and in concentric relation
thereto, a plurality of rotary cutiing wheels borne
by the annular member in a common plane nor-
mal to the mandrel for reciprocal radial move-
ment to and from mandrel engagement, control
means mounted for movement in spaced axial
relation to the annular raember, and a control
Jdinkage interconnecting the control means and

the cutting elements and translating axial move- i

ment of the control meang relative to the annular
member into responsive radial positioning of the
cutting elements to and from mandrel engage-
ment.

3. A machine for placing shrinkable tubular
banding material on capped bottles comprising a
bottle support, driven means mounting the sup-
port for elevational movement therein and for
horizontal travel from a bottle receiving station
to ‘a. bottie discharging station, a cam operatively
associated with the bottle support and eleva~
tionally reciprocating the support in response o
movement thereof frem receiving to discharging
‘stations, a mandrel adapted threadably to receive
thereover tubular banding material,
mounting the mandrel in substantially erect ver-
tical alignment with the support in the driven
means, feed rollers rotatzbly mounted in the
mandrel for internal engagement with the tubu-

idr banding material, and a plunger having uni- 3

directional driving connection with the feed
rollers mounted for vertical reciprocation in the
mandrel having a downwardly extended portion
disposed -for bottle engagement and an end up-
wardly extended from the mandrel pointed for
distention of banding material threaded there-
over. ‘

4. A machine for placing shrinkable tubular
banding material cn capped bottles comprising a
‘bottle support, driven means mounting the sup-
port for elevational movement therein and for
horizontal travel from a bottle receiving station
to a bottie discharging station, a cam hsving an
upper dwell operatively associated with the boitle
support and elevationally reciprocating the sup-

port in response to movement thereof from re-

celving to discharging stations, a mandrel
adapted threadably to receive thereover tubular
banding material, means mounting the mandrel
in substantially erect vertical alignment with the
support in the driven means, feed roliers rotat-
ably mounted in the mandrel for internal engage-
ment with the fubular banding material, a
plunger having uni-directional driving connec-
tion with the feed rollers mouted for vertical re-
ciprocation in the mandrel having a downwardly
extended portion disposed for botile engagement
and an end upwardly extended from the mandrel
pointed: for distention of banding material
threaded thereover, and a radially reciprocal cut-
ter mounted in the driven means for rotation con-
centrically of the mandrel, a drive linkage trans-
lating horizontal travel of the driven means into
rotation of the cutter in the driven means, and a
cam operatively associated with the cutter
radially reciprocating the cutter to and from
mandrel engagement during traversal of the up-
per dwell of the botile support cam by said
support.

5. The combination of a carrier mounted for
rotation aboui a substantially erect axis; a bottle
support table mounted for reciprocal elevational
movement, eccentrically in the carrier; syn-
chronous means for delivering capped bottles in
erect attitude to the support table at 2 receiving
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station and removing bottles therefrom at a. re~
moving station rotationally spaced therefrom; a
circular feeding cam mounted concentrically of
the carrier operatively associated with the sup-
port table having an inclined portion, an upper
dwell, and a declined portion in succession in the
direction of carrier rotation from the receiving
to the removing station; an elongated mandrel
adapted to receive tubular banding material
thereover; mounting means for grasping the
mandrel through the tubular banding material
mounting the mandrel in the carrier in a sub-
stantially erect attitude in cdonstant vertical
alignment with the support table and in eleva-
tionally spaced relation thereto; feed rollers ro-
tatably mounted in the mandrel on axes trans-
versely of the mandrel; a plunger having uni-
directional driving connection with the feed
rollers mounted for reciprocal movement longi-
tudinally of the mandrel having a downwardly
extended portion disposed above the bottle sup-
port for bottle engagement and a nose portion
upwardly extended from the mandrel for dis-
tention of banding material threaded over the
mandrel; a radially reciprocal cutter mounted in
the carvier for rotation concentrically of the
mandrel; a drive linkage connected to the cutter
translating revolving of the cutter. incident to
rotation of the carrier into retaticn of the cutter
inthecarrier; and a circular cut-off cam mounted
concentrically of the carrier having an inclined
portion and an upper dwell in a radial position
corresponding to the radial position of the upper
dwell of the feeding cam and operatively asso-
ciated with the cutter radially reciproecating the
cutter to and from mandrel engagement at a posi-
tionr below the feed rollers thereof in response.to
traversal of the upper dwell of the cut-off cam
during carrier rotation.

§.- A machine for placing shrinkable tubular
banding material on capped bottles comprising a
carrier mounted for rotation about a substan-
tiglly erect axis; means for rotating the carrier
in g predetermined. direction; a hottle support
table mounted eccentrically in the carrier for
reciprocal elevational movement; a circular feed-
ing cam pivotaily mounted on a horizontal axis
and positioned concentrically of the carrier hav-
ing a lower dwell, an inclined portion, an upper
dwell, and a declined portion successively in the
direction of carrier rotation operatively asso-
ciated with the support table for vertical recipro-
cation thereof in response to revolving thereof
during earrier rotation; means releasably secur-
ing the feeding cam in adjustably pivoted posi-
tion elevationally positioning the upper dwell
thereol; means driven synchronously with carrier
rotation for delivering capped bottles to the table
in advance of upward movement of the table and
for removing bottles therefromn subsequent to
lowering of the table; an elongated mandrel; feed
rollers rotatably mounted transversely in the
mandrel on opposite sides thereof and having
cutwardly disposed perinheral portions oppositely
disposed from the mandrel; pairs of elevationally
spaced positicning rollers rotatably mounted
horizontally in the carvier and by receipt of the
fesd roliers therebetween locating the mandrel
in a substantially erect position in vertical align-
ment with the support table; a plunger mounted

mandre] having a lower end downwardly ex-
tended from the mandrel for bottle engagement
and an upper end ubwardly extended from the
mandrel adapted to receive thereover tupular
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banding material, said plunger having uni-direc-
tional driving connection to the feed rollers for
rotating the outwardly disposed peripheral por-
tions thereof downwardly in response to upward
movement of the plunger; & radially reciprocal
cutter mounted for rotation in the carrier con-
centrically of the mandrel; a drive linkage con-
neected to the cutter and translating rotation of
the carrier into rotation of the cutter; and a cir-
cular cut-off cam operatively associated with the
cutter and mounted concentrically of the carrier
for radially reciprocating the cutter to and from
engagement with the mandrel- below the feed
rollers thereof during traversal of the upper dwell
of the feeding cam by the support table.

7. A banding machine for sealing closed bottles
comprising a bottle support, a floating mandrel
adapted - threadedly to receive thereover elon-
gated tubular banding ‘material, means holding
the mandrel in an erect position above the bottle
support, feed means mounted-on the mandrel
adapted to receive the tubular banding material
thereover; motivating means elevationally posi-
tioning the bottle support and the mandrel rela-
tive to each other, the feed means being moti-
vated by said relative elevational positioning of
the support and the mandrel, and a cutting
mechanism operated in following timed re-
lation to the feeding of the tubular banding ma-
terial over the bottles cutting said banding ma-
terial adjacent to the tops thereof with prede-
termined lengths of the banding material re-
maining on the hottles.

8. A banding machine comprising a bottle
support, means motivating the support in a cir-
cular path, a floating mandrel adapted thread-
edly to receive thereover tubular banding ma-~
terial, means holding the mandrel in an erect
position above the bottle support for travel in a
circular path in vertical alignment with the
support, a cam imparting relative elevational
movement to the support and mandrel during
traversal of the path, feed rolls mounted on
the mandrel adapted to receive the tubular band-
ing material thereover, and. a feed plunger
mounted for elevational reciprocal movement in
the mandrel and having driving connection with
the feed rolls, said feed plunger being downward-
ly extended for endward engagement with the
top of a capped bottle arranged on the bhottle
support in alignment therewith.

9. A banding machine comprising a bottle
support, means for periodically elevationally re-
ciprecating the support, said means being ad-
justable to regulate the distance of elevational
travel of the support during reciprocation there-
of, a floating mandrel adapted threadably to
receive thereover tubular banding material,
means mounting the mandrel at a predetermined
elevation and in vertical alignment above the
support by engagement with the tubular banding
material threaded thereover, feed rollers rotata-
bly mounted on the mandrel engageable with the
interior of - the tubular banding material
threaded over the mandrel, a plunger having a
rack gear mounted for elevational reeiprocal
movement in the mandrel having a downwardly
disposed end disposed for engagement with the
top of a capped bottle arranged on the bottle
support in alignment therewith, pinions rota-
bly mounted in the mandrel in engagement with
the rack gear of the plunger, and means provid-
ing uni-directional driving connection between
the pinions and the feed rollers whereby up-
ward movement of the plunger rotates the feed
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rollers to feed tubular banding material down-
wardly thereover and the pinions are released
from driving connection with the feed rollers on
downward travel of the plunger. :

10. A banding machine comprising a bottle
support, a floating mandrel adapted threadedly
to receive thereover a continuous supply of tu-
bular banding material, means holding the
mandrel in an erect position above the support
by embracing the mandrel through the tubular
material, means periodically elevationally recip-
rocating the bottle support and the mandrel
holding means relative to each other, feed rolls
mounted on the mandrel adapted to receive the
tubular banding material thereover, and a feed
plunger - mounted . for elevational reciprocal
movement -in- the mandrel and having driving
connection with the feed rolls, said feed plunger
being downwardly extended for endward engage-
ment with the top of a.capped bottle arranged
on the bottle support in alisnment therewith and
endwardly reciprocated. during stich engagement
by relative elevational movement of :the. bottle
support and mandrel holding means and through
the feed rolls feeding the tubular banding ma-
terial downwardly over the top of such a bottle.

11. A banding machine comprising a bottle
support, means motivating the support in a eir-
cular path, a floating mandrel adapted thread-
edly to receive thereover a continuous supply of
tubular banding material, means holding the
mandrel in an erect position above the bottle
support, means periodically elevationally recip-
rocating the bottle support and the mandrel
holding means relative to each other, feed means
mounted on the mandrel adapted to receive the
tubular banding material thereover, a feed
plunger mounted for elevational reciprocal
movement in the mandrel and having driving
connection with the feed means, and said feed
plunger being downwardly extended for endward
engagement with the top of a capped bottle ar-
ranged on the bottle support in alignment there-
with and endwardly reciprocated during such
engagement by relative elevational movement
of the bottle support and the mandrel holding
means, and a cutter for the banding material
automatically operated to cut predetermined
lengths thereof synchronously and following the
feeding thereof downwardly over such bottles,
the cutter providing a cutting edge rotated about
the mandrel and reciprocally moved to and from
mandrel engagement intermediate movement of
hottle support and mandrel relative to and from
each other during their relative elevational re-
ciprocation.

12. A machine for placing shrinkable tubular
banding material on capped bottles comprising
a bottle support, driven means mounting the sup-
port for elevational movement therein and for
horizontal travel from a bottle receiving station
to a bottle discharging station, a feeding cam piv-
otally mounted on a horizontal axis having a low-
er dwell, an inclined portion, an upper dwell, and
a declined portion successively from the bottle
receiving station to the bottle discharge station
operatively associated with the bottle support for
elevational reeciprocation of the support in re-
sponse {0 movement thereof from the receiving
to the discharging stations, means releasably se-
curing the cam in adjustably pivoted position ele-
vationally to position the upper dwell thereof, a
mandrel adapted threadably to receive thereover
tubular banding material, means mounting the
mandrel In substantially erect vertical alienment
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with the support in. the driven means, feed roll-
ers. rotatably mounted in the mandrel for inter-
nal engagement with the tubular banding mate-
rial, and a plunger having unidirectional driving
connection with the feed rollers mounted for ver-
tical reciprocation in the mandrel having a down-
wardly extended portion disposed for bottle en-
gagemerit and an end upwardly extended from
the mandrel pointed for distention of banding
material threaded thereover.

13. A banding machine comprising a botile
supbort, & floating mandrel adapted threadably
to receive thereover a continuous supply of tubu-
lar banding material, means holding the mandrel
in an erect position above the support by em-
bracing the mandrel through the tubular mate-~
rial, means periodically elevationally reciprocat-
ing the support and mandrel holding means rela-
tive to each other, means for adjusting the ex-
tent of relative elevational reciprocation of the
support and mandrel, and feed means mounted
in the mandrel for internal engagement with the
tubular material and having a portion thereof
extended for engagemeiit with the tops of hottles
rested on the support and through such engage-

<t
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20
ment. deriving motivation from reciprocal eleva-~
tional spacing of the support and mandrel hold-
ing means, and said feed means being adapted
to feed lengths of tubular banding material ad-
justably predetermined by adjustment of the ex-
tent of relative reciprocation of the support and
mandrel downwardly over tops of bottles engaged
by the feed means.
JOHN H. HOLSTEIN.
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