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This invention relates to a container cleaning machine.

The invention has for an object to provide a novel and
improved container cleaning machine for cleaning con-
tainers, particularly bottles, by means of an air stream
and which is characterized by structure enabling the
bottles to be cleaned in a superior, rapid and economical
manner.

With this general object in view and such others as
may hereinafter appear, the invention consists in the con-
tainer cleaning machine and in the various structures,
arrangements and combinations of parts hereinafter de-
scribed and particularly defined in the claims at the end
of this specification.

in the drawings illustrating the preferred embodiment
of the invention:

FIG. 1 is a plan view of a bottle cleaning machine
embodying the present invention;

FIG. 2 is a horizontal cross section taken on the line
2—2 of FIG. 3;

FIG. 3 is a vertical cross section taken on the line
3—3 of FIG. 1;

FIG. 4 is a houzontal section taken on the line 4—4
of FIG. 3;

FIG. 5 is a plan view detail of a duplex bottle carrier
unit;

FIGS. 6 and 7 are detail views in front and side eleva-
tion, respectively, of the same;

FIG. 8 is a vertical cross section of the driving mecha-
nism to the intake star wheel;

FIG. 9 is a plan view detail of a duplex nozzle carrier
unit;

FIGS. 10 and 11 are detail views in front and side
elevations, respectively, of the same;

FIG. 12 is a horizontal section taken on the line 12—12
of FIG. 3;

FIG. 13 is a vertical section of a nozzle supporting
unit; and

FIG. 14 is a wiring diagram to be referred to.

In general the present invention contemplates a rotary
type bottle cleaning machine, herein shown as having a
plurality of duplex bottle carrier units, wherein the bottles
are continuously moved through circular paths and
wherein successive pairs of boitles delivered to successive

uplex carriers in an upright position in one circular path
are inverted in a manner such as to present the bottles in
two concentric circular paths aligned with successive pairs
of air discharge nozzles disposed therebelow and movable
therewith arranged to perform the cleaning operation
during the continuous movement of the bottles in said
two paths. The bottle carrier units are vertically elon-
gated and relatively closely spaced, and the present inven-
tion is characterized by a novel mounting of the duplex
carrier units whose structure is such as to provide ample
clearance to permit inversion of adjacent relatively closely
spaced and vertically elongated carrier units without inter-
ference one with the other to the end that a greater num-
ber of bottles may be inverted and cleaned during their
continuous travel in a rotary path of relatively smaller
dimensions than would otherwise be possible, the advan-
tage being that a rotary machine of relatively small pro-
portions and dimensions may accommodate a relatively
great number of bottles.

One feature of the present invention enabling inversion
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of the relatively closely spaced and vertically elongated
duplex carrier units without interference resides in the
diagonally arranged mountmg of the carrier units. Thus,
the center line or axis of rotation of each carrier unit is
diagonally arranged with respect to a radial line drawn
from the center of the rotary supporting disk on which
the carrier units are mounted for movement in a circular
path. In other words the vertical plane of rotation of
a carrier unit being moved in a horizontal circular path
is non-tangential to the plane of said horizontal circular
path. As a result a vertically elongated carrier unit sup-
porting a pair of relatively long bottles being inverted will
avoid adjacent non-inverted and fully inverted carrier
units to the end that a greater number of units may be
confined and rotated in a horizontal circular path of rela-
tively smaller dimensions than would otherwise be pos-
sible. This feature also includes a multitrack cam ar-
rangement adapted to effect rotation of the duplex carrier
units in one direction to effect inversion thereof and to
effect rotation in an opposite direction to again dispose
the carrier units in an upright position. Novel provision
is also made for clamping the bottles to the carrier units
as will be hereinafter more fully described.

Another structural feature affording clearance to avoid
adjacent carriers during inversion of a carrier unit, to-
gether with the diagonal mounting above described, re-
sides in disposing the center line of rotation of the carrier
supporting and inverting shaft intermediate the length of
the bottles supported by the vertically elongated carrier,
as distinguished from disposing such center of rotation
adjacent the upper or lower ends of the bottles. As a
result the extent of the vertical plane of rotation during
inversion is substantially reduced, thus enabling reduc-
tion in the overall height of the cleaning machine.

The air discharge nozzles are carried by duplex nozzle.
carrier units disposed below the duplex bottle carrier
units, and provision is made for elevating the nozzle
carrier units to insert the nozzles into the inverted bottles
to perform the cleaning operation. Thereafter, the nozzles
are lowered out of the bottles, and the bottle carrier units
are returned to their original position presenting the
cleaned bottles in an upright position to be removed from
the carriers and discharged from the machine. In the
illustrated embodiment of the invention successive in-
verted pairs of bottles arranged in two circular paths are
substantially radially arranged with respect to the rotary
supporting disk, and the bottles in each inverted path are
circumferentially spaced a distance greater than the cir-
cumferential spacing of the bottles in the upright path
prior to the inverting operation, thus affording ample
space for the cleaning mechanism.

In accordance with another feature of the present in-
vention novel provision is made for vertically adjusting
the duplex nozzle carrier units relative to the bottle carrier
units whereby to accommodate different sizes or lengths.
of bottles supported by the bottle carriers.

In operation streams of air under pressure are delivered.
by the air discharge nozzles into the bottles at high
velocity while the bottles are in an inverted position.
whereby to dislodge from the bottles and suspend in the
air stream any dust or other foreign matter in the bottles
which is discharged through the mouths of the bottles.
Suitable suction means is also provided adjacent the dis-
charge area to carry away the dust and other forelgn
matter removed from the bottles.

Referring now to the drawings, in general the present
bottle cleaning machine includes a plurality of duplex
bottle carrier units, indicated generally at 10, mounted
to rotate continuously in a circular path. The bottles 12
are delivered to the machine in contiguous engagement
on a conveyer 14, and a spiral feeding screw 16 associated
with the conveyer is arranged to engage and space suc-
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cessive bottles to present them in timed relation to a
continuously rotated intake star wheel 18 arranged to
transfer successive bottles onto the continuously moving
duplex bottle carrier units 10. Each carrier unit 10 re-
ceives two bottles in spaced relation and in an upright
position, the space between the bottles on adjacent car-
riers being equal to the spacing of the two bottles on a
single carrier. Provision is also made for clamping the
bottles on the carriers 19 by means engageable with the
necks of the bottles as indicated generally at 20.

Each duplex bottle carrier unit 19 is mounted to be
inverted during the continuous movement thereof to dis-
pose the mouths of the inverted bottles in alignment with
a pair of air discharge nozzles 22 carried by a continu-
ously rotated and vertically reciprocable duplex nozzle
carrier unit indicated generally at 24, a plurality of which,
one for each duplex botile carrier unit, is also mounted
to move in a circular path along with the bottle carrier
units.

Provision is made for elevating the nozzle carrier units
24 to present the nozzles into the mouths of the bottles
and to discharge streams of air through the nozzles into
the bottles and out of the mouths thereof to effect the
cleaning operations, as above defined. The nozzle carry-
ing units are then lowered to remove the nozzles from
the bottles whereupon the bottle carrier units 10 are
returned to their original upright position. Provision is
made for controlling the air discharge to coincide with
the time the nozzles are in operative engagement with
the bottles, and provision is also made for removing the
air by vacuum from the area into which the dust-laden
air is discharged from the bottles. The cleaned botiles
12, supported on the upright carrier units 16, are then
removed from the carriers and transferred back onto
the conveyer 14 by a discharge star wheel 26 to be de-
livered to a bottle filling machine or other delivery point.

As illustrated in FIG. 3 and in detail in FIGS. 5, 6
and 7, each duplex bottle carrier unit 10 includes an
arcuate bottle supporting plate 30 secured by screws 32
to the lower end of a vertical bracket 34. The bracket
34 is provided with an angularly disposed flange 36 at
one end thereof which is connected by bolts 38 to a flange
member 40 fast on the outer end of an angularly ar-
ranged rocker shaft 42 mounted in bearings 44 formed
in a bracket 46 secured to a continuously rotated spider
or supporting disk 48. The rocker shaft 42 comprises
the supporting and inverting shaft for its carrier unit 10
as will be hereinafter described.

The conveyer 14 which delivers the bottles to the ma-
chine at the intake point and also receives the cleaned
bottles at the discharge point may be continuously driven
in any usual or preferred manner and may be conveniently
driven through connections from a bottle filling machine
or other machine, not shown, associated with the present
cleaning machine. The feeding screw 16 is arranged to
engage and space successive bottles delivered by the con-
veyer 14. As herein shown, the feeding screw 16 is
carried by a horizontal shaft 51 mounted to rotate in
bearings formed in the ends of spaced horizontally ex-
tended arms 50, 52 which are secured at their other ends
to an elongated supporting shaft 53. The shaft 53 is
clamped to the upper ends of spaced vertical arms 54,
and each arm 54 is pivotally mounted on a stud 55 carried
by spaced brackets 56 secured to and extended from a
side rail of the conveyer 14. Each bracket 56 is pro-
vided with an arcuate slot 59 through which a bolt 61
is extended and engaged with a threaded opening in its
adjacent vertical arm 54. With this construction it will
be seen that the feeding screw 16 may be adjusted later-
ally of the conveyer 14 to accommodate different di-
ameter bottles by rocking the arms in the required di-
rection and then tightening the bolts 61.

As illustrated in FIG. 8, one end of the horizontal
feeding screw shaft 51 is provided with a helical gear
57 in mesh with a helical gear 63 fast on the upper end
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of a short shaft 58. The shaft 58 is journaled in a gear
housing 65 having a portion thereof fitted over and sup-
ported by the shaft 51. The gear housing 65 is pre-
vented from rotation with the shaft 51 by a bracket 67
secured to and depending from the lower end of the
housing and by a link 69 connected between the bracket
67 and the adjacent pivot stud 5§5. The Iower end of
the shaft 58 is connected by a universal joint 60 to a
depending tubular extension 62 into which the upper
end of a rod 64 forming a part of a second universal
joint is telescopically fitted and keyed in a manner such
as to permit movement of the rod longitudinally relative
to the extension 62 when the screw feeder is adjusted
laterally. The second universal joint is connected to a
shaft 66 which in turn is connected by a third universal
joint 71 to the upper end of a short shaft 68 journaled
in a bracket 7@ secured to the machine frame. The lower
end of the shaft 68 is connected by bevel gears 72 to a
horizontal shaft 74 which in turn is connected by helical
gears 75 to a main driving shaft 76.

The main driving shaft 76 is arranged to be continu-
ously rotated through connections from an electric mo-
tor 78 which is connected by a belt 80 and speed se-
lector driving mechanism indicated generally at 82 to
a shaft 84 provided with a pinion 86. The pinion 86
meshes with a gear 88 fast on the main drive shaft 76.

In operation, rotation of the feeding screw 16 effects
spacing of the bottles 12 and advancement of successive
bottles to be received in timed relation between the arms
99 of the intake star wheel 18 which is continuously ro-
tated in timed relation to the continuous movement of
the rotary carrier umits 10. As shown in FIG. 8, the
intake star wheel 18 includes upper and lower wheels
provided with arms 90 and which are secured in spaced
relation to the flanged ends of a spool-like member 92
fitted on a hollow shaft 94 having a flange 95 at its upper
end. The upper end of a vertical shaft 96 is fitted into
and keyed to the hollow shaft 94. A bolt 98 extended
through a washer 19¢ supported by the flange 95 is thread-
edly engaged with the upper end of the shaft 96. The
lower end of the hollow shaft 94 bears against a collar
97 secured to the shaft 96 and supported in a bearing
portion 101 of the machine frame. The intake star
wheel unit 18 is thus detachably clamped to the upper
end of the shaft 96 to permit interchange of the star
wheel unit for a unit arranged to accommodate different
size bottles. A second collar 162 secured to the shaft 96
engages the underside of the bearing portion 101 to pre-
vent vertical displacement and to support the shaft for
rotation in the bearing portion 101.

The lower end of the shaft 96 is keyed to a connecting
member 104 having longitudinally extended grooves ar-
ranged to receive in telescopic driving relation upstand-
ing fingers 166 formed in a hollow cylindrical member
168. The member 108 forms the driven member of a
separable driving connection arranged to yield upwardly
to effect disengagement of the driving connection in the
event that the intake star wheel 18 becomes jammed by
a defective boitle or is otherwise inadvertently forcibly
stopped from rotating. As herein illustrated, the driven
member 108 is provided at its lower end with a flange
110 which carries a plurality of circumferentially spaced
pins 112 having conical heads extended from the lower
face of the flange for cooperation with correspondingly
shaped openings in the upper face of a driving disk 114.
The disk 114 is secured to a shaft 116 rotatably mounted
in the machine frame and connected by bevel gears 118
to the main driving shaft 76. The shaft 116 has an
upper portion 117 which extends upwardly from the disk
114 into the hollow portion of the driven member 198,
and a reduced diameter portion 119 at the upper end
of the portion 117 is engaged in an opening in the lower
end of the driven shaft 96 for relative rotation therein
whereby to maintain vertical alignment of the parts. A
spring 120 coiled about the extended end 117 of the
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shaft 116 is interposed between a portion of the driven
member 188 and a thrust bearing 122 adjustably main-
tained in a position to compress the spring by nuts 124
engageable with a threaded portion of the shaft.

With this construction it will be seen that the spring
120 resiliently maintains the conical heads of the pins
112 in driving engagement with the conical openings in
the disk 114, and when the intake star wheel 18 is held
stationary, as by a jammed bottle, the conical openings
in the continuously rotated driving disk 114 cause the
conical heads of the pins 112 to ride up out of the open-
ings and to elevate the driven member 108 a short dis-
tance. Such slight separation of the driven member 188
from the driving member 114 is arranged to rock a switch
arm to open a switch 128 in the motor circuit and termi-
nate operation of the machine to thus prevent damage
to the operating parts and permit the operator to clear
the jammed parts.

From the description thus far it will be seen that suc-
cessive bottles 12 delivered to the machine are spaced
and transferred to successive duplex bottle carrier units
1¢ mounted on the continuously rotated supporting disk
48. As illustrated in FIG. 3, the supporiing disk 48 is
bolted to a flange 13¢ which may be secured, as by weld-
ing, to a central drive shaft 132. The central drive shaft
is supported for rotation at its lower end in a bearing
134 carried by the base 136 of the frame, and at its
upper end in a ball bearing 138 supported in a cap mem-
ber 135 secured to the upper end of a hollow hub 139
forming a part of a cantilever bracket 149 mounted on
uprights 142 upstanding from the base of the machine.
The lower end of the ceniral shaft 132 is provided with
a large diameter gear 144 which meshes with a gear 146
fast on the lower end of the intake star wheel drive shaft
116 to drive the rotary supporting member 48. Thus,
the duplex carrier units 10 are rotated in timed relation
to the intake star wheel 18 so as to receive two bottles
in spaced relation on the supporting plate 3¢ of succes-
sive carrier units 1. It will be seen that the bottles are
transferred from the conveyer 14 to the carrier plate 39
across a bridge plate 17 and are guided between the intake
star wheel 18 and a guide plate 19. ’

Provision is made for aligning and retaining the bottles
on their supporting plate 3¢ during inversion and cleaning
thereof. As herein shown (see FIGS. 5, 6 and 7), a bot-
tle clamping and aligning member 148 is provided for en-
gagement with the neck of each bottle to clamp the bottle
against its supporting plate 3¢. Each clamping member
is provided with a conical opening to guide and align the
mouth of its bottle for subsequent registration with their
respective air discharge nozzles 22. Each clamping mem-
ber is mounted for vertical adjustment on an upright mem-
ber 150 guided for vertical reciprocation between opposed
pairs of upper and lower rollers 152 carried by the bracket
34. A spring 154 connected between the upper end of the
member 158 and the bracket 34 tends to urge the member
148 downwardly into clamping engagement with the neck
of its botile, and a stationary cam piece 156 supported by
a bracket 158 attached to the machine frame is arranged
to cooperate with a cam roll 16 carried by the lower end
of the vertically reciprocable member 15¢. The cam piece
156 is designed to maintain the clamping members 148 in
an elevated position until a bottle is transferred and
guided onto its supporting plate 3¢ by the intake star wheel
18 whereupon the clamping member is lowered into en-
gagement with the top of the bottle.

As diagrammatically illustrated in FIG. 5, when a
duplex Dbottle carrier unit 1¢ is arranged in an upright
position the bottles 12 are arranged in spaced relation on
a circumferential center line 161, and a pair of bottles car-
ried by the supporting plate 38 are equally spaced on either
side of a radial center line 162 through the plate 30. ‘A
line 164 drawn between the centers of the two bottles on
the plate intersects the radial line 162 at right angles there-
to. The dingonal mounting for each carrier unit 10 is
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arranged to effect inversion of the carrier plate 30 from
such radially and circumferentially arranged position to a
position wherein the two botiles are arranged in two dif-
ferent concentric circular paths, such different circular
paths being substantially equally spaced radially on either
side of said circumferential center line 161 to dispose the
inverted bottles in alignment with the nozzles 22 of the
nozzle carrier unit 24, It will be observed that a pair of
inverted bottles in said different paths are arranged sub-
stantially radially with respect to the rotary supporting
disk 48.

In the illustrated embodiment of the invention each
bottle carrier unit 18 is connected to its supporting and
inverting shaft 42 at a point adjacent one corner of the
supporting plate 3¢ with the center line or axis of rotation
165 of the shaft 42 arranged diagonally at an angle of
about 35° on one side of said radial line 162 from the point
of intersection of the line 162 with the line 164 as shown.
As illustrated in side elevation (see FIG. 7), the center
line or axis of rotation 165 of the shaft 42 occurs in a hori-
zontal plane intermediate the ends of the bottles.

With this construction it will be seen that when the
rocker shaft 42 is rotated through 180° in a clockwise
direction facing the outer end of the shaft, the duplex bot-
tle carrier unit 19 will be rotated in a diagonal plane rela-
tive to the radial line 162 from the center of rotation of
the shaft 132 and will be moved from the upright and
radially aligned position indicated at A, through a halfway
or 90° position indicated at B, and then to a completely
inverted cr 180° position indicated at C without interfer-
ence one with the other of adjacent closely spaced and
continuously moving duplex bottle carrier units.

As herein illustrated, such rotation is effected by a sta-
tionary multitrack barrel cam indicated at 176 which is
arranged to cooperate with two cam rolls 172, 174 carried
by an arcuate member 176 fast on the inner end of each
rocker shaft 42. The cam rolls 172, 174 are radially ex-
tended from the rocker shaft and are circumferentially
spaced 90° apart. The stationary cam 176 is provided
with two separate cam iracks, one track 178 cooperating
with the roll 172 which follows an upward path 173 to
effect 90° of rotation of the shaft 42 in a clockwise direc-
tion whereby to dispose the carrier unit 19 in its halfway
position indicated at B. At this time, during the continu-
ous movement of the bottle carriers, the cam roll 172
leaves the trailing end of the track 178, and the second
cam roll 174, which has been rotated through 90° during
the first 50° movement of the carrier unit, enters the lead-
ing end of the second cam track 189 which is provided
with ‘an upward path arranged to effect rotation of the
shaft 42 through another 90° in a clockwise direction
whereby to complete inversion of the duplex bottle carrier
unit 18 to the position indicated at C. The cam track 180
has an idle portion 182 for maintaining the carrier unit in
its inverted position during the air cleaning operation, and
at the end of the cleaning operation the cam roll 174
follows a downward path 175 to rotate the shaft 42 in a
reverse direction through 90° of the return movement of
the bottle carrier unit. The second roll 174 then leaves
the trailing end of the second track 180, and the roll 172,
which has been rotated through 90° during such return
movement, enters the leading end of the first track 178
which has a downward path 184 arranged to effect rota-
tion of the shaft 42 through the remaining 90° to return
the bottle carrying unit 10 to its upright position. The first
track 178 has an idle portion 186 for maintaining the unit
16 in an upright position during removal and discharge of
the cleaned bottles from the supporting plate 30 and dur-
ing transfer of a new pair of bottles to be cleaned onto
the supporting plate in readiness to start a succeeding
cleaning cycle.

The stationary cam 178 is provided with an elongated
hub 181 having a flange 183 at its upper end which is con-
nected by bolts 185 to a flange 187 at the lower end of the
hollow hub 139 forming a part of the cantilever bracket
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140 as shown. The central opening in the hub 181 pro-
vides a clearance for the continuously rotating shaft 132,
and a roller bearing 188 is provided between the lower end
of the hub 181 and the rotary supporting member 48.
One element of the roller bearing is secured to rotate with
the shaft 132, and a plurality of circumferentially ar-
ranged friction plugs 199 carried by the hub are arranged
to bear against the stationary element of the roller bearing.
The friction plugs are adjustably held against the station-
ary element by set screws 192 to support the cam 179 in
concentric relation to the shaft 132 and in a fixed position
for cooperation with the cam rolls 172, 174.

The inverted bottles 12 are disposed in vertical align-
ment with their respective air discharge nozzles 22 carried
by the vertically reciprocable and rotatably mounted noz-
zle carrier units 24 which are arranged to be elevated to
present the nozzles into the mouths of the bottles to per-
form the cleaning operation. As shown in FIG. 9, each
nozzle carrier unit 24 is provided with two nozzles 22
mounted in offset elongated hub portions 200, 291 carried
by a radially extended arm 262 adjustably secured to an
upright slide member 284 mounted for vertical movement
between upper and lower pairs of guide rolls 286, 283
respectively. The guide rolls are carried by a bracket 210
secured to and depending from the outer edge of a rotary
supporting member 214 arranged to be rotated along with
the supporting disk 48 by connections including a plurality
of circumferentially spaced drive pins 216 secured to and
depending from the disk 48 as shown in FIG. 3. The pins
216 extend into openings formed in the rotary member
214 and are of a length such as to permit vertical adjust-
ment of the member 214 relative to the bottle carrier sup-
porting disk 48 to accommodate bottles of different
heights.

The rotary member 214 is connected by bolts 215 to a
flange 218 secured to an elognated sleeve 228 mounted
for rotation with and longitudinal adjustment on the cen-
tral drive shaft 132. As herein illustrated, the upper end
of the sleeve 220 is provided with opposed inwardly
extended blocks 222 which extend through opposed slotted
openings 224 formed in the side walls of a central lon-
gitudinal bore 226 in the upper portion of the drive
shaft 132. The inner ends of the blocks 222 engage
opposed grooved portions 228 formed at the lower end

of an elongated adjusting rod 230 extended through 4

the bore 226. The upper threaded end of the elongated
rod 230 cooperates with an adjusting nut 232 which bears
against the upper end of the central shaft 132 through
the medium of a ball bearing 234. The adjusting rod

238 is held from rotation relative to the shaft 132 by the

blocks 222 engaging the grooved portions 228 so that
upon rotation of the nut 232 in one direction the sup-
porting member 214 is elevated relative to the shaft 132
and the disk 48 carried thereby, and conversely, rotation
of the nut in the opposite direction will lower the sup-
porting member 214 relative to the shaft 132. The nut
232 is maintained in its adjusted position by a clamp
structure 236 which forms a part of the nut as shown.
Thus, in operation the nut 232 and the adjusting rod 239
rotate as a unit with the shaft 132 and sleeve 220.

From the description thus far it will be seen that the
elongated sleeve 220 and the rotary nozzle unit support-
ing member 214 carried thereby are suspended from the
end of the adjusting rod 239 by virtue of the blocks 222
engageable with the lower end thereof in a manner such
as to permit adjustment vertically with relation to the
central shaft 132 and thus effect adjustment of the nozzle
carrier units 24 relative to the bottle carrier units 19
to accommodate bottles of different heights.

The nozzle carrier units 24 mounted on the vertically
reciprocable members 204 are arranged to be reciprocated
during their movement through a circular path by a sta-
tionary barrel cam 235 arranged to cooperate with a cam
roll 237 carried at the lower end of each vertically
reciprocable member 204. The stationary barrel cam
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235 is connected to a supporting disk 239 mounted on the
lower end of the rotating sleeve 229 in a manner such as
to permit rotation of the sleeve therein and to permit
vertical adjustment of the stationary cam as a unit along
with the nozzle carrier supporting member 214. As
herein shown, a depending hub 238 of the supporting
disk 239 is provided with bushings 248 to permit rotation
of the sleeve 229 within the hub, and the lower end
of the hub bears against a ball bearing 242 supported
on the sleeve by an annular retaining plate 244 secured
to the end of the sleeve by bolts 246. The barrel cam
235 is held from rotation with the sleeve by an up-
standing stop member 248 secured to the base 136 and
which is engageable between projections 259 extending in-
wardly from the inner periphery of the barrel cam, as
shown, so as to permit vertical adjustment of the cam
along with the sleeve 220.

Provision is made for supplying air under pressure to
the air discharge cleaning nozzles 22 and for controlling
the admission of air to the nozzles to correspond to the
portion of the cycle of operation during which the con-
tainers are inverted. Air under pressure may be sup-
plied from a regulated source, not shown, to a supply
conduit 252 which is connected to the lower end of a
passageway 254 formed in the upstanding stop member
248. The upper end of the passageway 254 is con-
nected by a flexible conduit 256 to a stationary annular
member 268 secured to the upper face of the stationary
disk 239. As herein shown (see FIGS. 3 and 12), the
conduit 256 extends through an opening in the stationary
cam supporting disk 239 and communicates with an
arcuate groove 262 formed in the upper surface of the
annular member 26§. A second annular member or ring
264 is mounted to rotate with the sleeve 220 and with
its undersurface in contiguous and airtight engagenient
with the upper surface of the member 260. A plurality
of circumferentially spaced ports 253 provided in the
upper surface of the movable ring 264 are arranged to
communicate with the arcuate groove 262 during the air
cleaning operation, and each port is connected by a flexi-
ble conduit 265 to its individual nozzle carrier unit 24.
As herein shown (see FIG. 11), each flexible conduit 265
is connected to the lower end of a right angle pipe 266
secured to and movable with the vertically reciprocable
member 284. The upper end of the pipe 266 is connected
to a depending portion 268 of the nozzle supporting arm
202 and communicates with a vertical passageway 270
formed therein. A communicating horizontal passageway
272 formed in the arm 202 and in the offset hub portions
200, 261 leads to the nozzles 22 as shown. Each flexi-
ble conduit 265 may be looped, as shown in FIG. 3, and
an arcuate guide 273 attached to the rotary supporting
member 214 may be provided to confine the loop during
reciprocation of the nozzle carrier unit,

As illustrated in FIG. 3, the ring 264 is connected to
rotate with a flange 274 keyed to the sleeve 220 in a
manner such as to permit slight vertical movement rela-
tive to the sleeve, and provision is made for resiliently
maintaining the ring 264 in airtight engagement with the
upper surface of the annular member 268. For this
purpose a plurality of circumferentially spaced compres-
sion springs 275 are provided, each spring being inter-
posed between a spring positicning stud 276 seated in
the upper surface of the Ting 264, and a washer 278
mounted on the lower end of an adjusting stud 280. Each
stud 280 is carried by the rotary supporting member 214
and extends into a bored portion formed in the underside
of the member 214 and within which the upper end of
the spring 275 extends as shown. The arcuate groove
262 in the upper surface of the annular member 260
forms with the upper cooperating ring 264 a rotary valve
with which the ports 263 cooperate. In the illustrated
embodiment of the invention the arcuate groove 262 ex-
tends through an arc of about 136° which defines the
period in the cycle during which the cleaning operation
is performed. In practice a port 263 arrives in com-
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munication with the groove 262 immediately prior to in-
sertion of the nozzles into the bottle, and the port is
cut off immediately after wi'hdrawal of the nozzles.

The air discharge nozzles 22 comprise tubular members
mounted for sliding movement in openings in the hub por-
tions 200, 201 and are normally retained in their up-
wardly extended operative positions by a spring pressed
friction device indicated generally at 285 in FIG. 13
which cooperates with a grooved portion of the nozzle.
The nozzles are closed at their lower ends and are pro-
vided with openings 271 in a grooved portion of their
side walls for communication with the air passageway
272. The sliding and frictionally retained mounting for
the nozzles comprises a safety to avoid damage to a
nozzle in the event that the upper end of the nozzle
strikes an obstruction such as the edge of the mouth or
a closed mouth of an imperfect bottle during the elevat-
ing movement of the nozzle. When such condition oc-
curs, the nozzle is free to slide downwardly in its support-
ing hub against the force of the friction retaining means
285. Thereafter, the displaced nozzle is returned to its
operative position by a stop plate 286 during the lower-
ing movement of the nozzle carrier unit. As herein
shown, two stop plates 286, one for each nozzle, are
mounted for vertical adjustment on a loop shaped bracket
288 secured to and extended from the side edges of the
bracket 21¢ as shown.

As illustrated in FIG. 4, provision is made for remov-
ing the dust and other foreign matter discharged from
the bottles during the cleaning operation. As therein
shown, the open area at the lower portion of the machine
is enclosed by suitable sheet metal guards 298, 291, 292,
293 to confine the suspended material therein, and a con-
tinuously operated motor driven suction fan 295 mounted
on an extended portion of the base 136 and in communi-
cation with the enclosed area through an inlet 296 is
arranged to remove the suspended material and deliver
the same through curved conduit 297 into a storage cham-
ber 298. The dust blown into the chamber strikes baffle
members 299 secured to the walls of the chamber. A
door 394 provided in one wall of the chamber may be
provided with a fine mesh screen to relieve any pressure
built up in the chamber. The bottoms of the enclosed
areas and the storage chamber 298 may be provided with
suitable pans which may be removed to clean out the ac-
cumulated dust.

Upon completion of the cleaning operation the nozzle
carrier units 24 are lowered to remove the nozzles from
the bottles whereupon the bottle carrier units 18 are ro-
tated 180° in a reverse direction through two 90° steps by
the cams 180, 178, as previously described, to return the
carrier units 10 to their initial' upright position. The
cleaned bottles carried by the upright units 1¢ are then
released by lifting of the bottle clamping and aligning
members 148 when the cam roll 168 engages the leading
end of the stationary cam piece 156. The released bottles

are then guided off the supporting plate 39 by engage-.

ment with a curved portion of the guide member 19 ar-
ranged in the path thereof which positions the bottles be-
tween the arms of the discharge star wheel 26 by which
the bottles are transferred back onto the conveyer 14
for delivery to a subsequent machine in the line such as
a bottle filling machine. It will be understood that the
cam piece 156 maintains the clamping members 148 in
an elevated position until new bottles to be cleaned are
transferred to the supporting plate 3¢ by the intake star
wheel 18.

As illustrated in FIG. 2, the discharge star wheel 26
may also be driven through connections from the main
drive shaft 76 which include a bevel pinion 389 and gear
302, and a separable driving connection similar to that
illustrated and described for the intake star wheel 18.
The separable driving connection for the discharge star
wheel 26 is also arranged to open a switch 129 similar to
the switch 128 in the motor circuit, as diagrammatically
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illustrated in FIG. 14, when rotation of the whe¢l is in-
advertently stopped by a jammed bottle, or otherwise, to
discontinue operation of the machine and thus prevent
damage to the operating parts.

Provision is also made for discontinuing operation of
the machine in the event of any obstruction in the path
of the rotary carriers or in the event of any undue strain
on other portions of the machine such as to stop move-
ment thereof. As illustrated in FIG. 2, the main driving
mechanism includes a separable driving connection com-
prising a driving element 304 and a driven element 366
associated with the main drive shaft 76. The driven ele-
ment 386 fast on the shaft 76 is provided with circum-
ferentially spaced conical studs 3G8 extending therefrom
which are urged into engagement with conical depressions
formed in the driving element 304 by a coil spring 319
interposed between the driven element 3¢6 and a collar
312 fast on the outer end of the shaft 76. In operation
when inadvertent stoppage of the driven mechanism oc-
curs, the conical studs 368 carried by the driven eilement
306 will ride out of the conical depressions to move the
driven element outwardly against the pressure of the
spring 316. The driven element thus urged outwardly
is arranged to open a switch 315 to open the circuit to
the driving motor 78 and discontinue operation of the
machine.

As illustrated in FIG. 14, the circuit to the driving
motor 78 is indicated generally at 314 and includes a
manual starting switch 316 and stop switch 318. When
the starting switch is closed a relay 320 is energized to
close the contacts of circuit breaker 322 to stari the
motor 78. Manual operation of the stop switch 318 will
effect separation of the contacts of the circuit breaker
322 to discontinue operation of the motor. Also, open-
ing of the circuit 314 at any one of the safety switches
128, 129 or 315 will also effect deenergization of the relay
32§ to discontinue operation of the driving motor 78.

The wiring diagram, FIG. 14, also includes a circuit
324 to the blower motor 326 for removing the dust from
the cleaning area. The circuit 324 is also provided with
manual start and stop switches 328, 33¢, respectively, for
actuating a relay 332 to start or stop operation of the
motor 326 through a circuit breaker 338.

From the above description it will be seen that the
present rotary inverted bottle cleaner is capable of continu-
ous operation to air clean inverted bottles in a rapid and
efficient manner, and wherein the provision of duplex
bottle carriers mounted to move in a circular path and to
be inverted in a diagonal plane such as to avoid interfer-
ence with adjacent carriers renders the machine capabie
of handling and cleaning a relatively great number of
bottles in a relatively small space.

While the preferred embodiment of the invention is
herein illustrated and described, it will be understood
that the invention may be embodied in other forms within
the scope of the following claims.

Having thus described the invention, what is claimed is:

1. In a rotary bottle cleaning machine, in combination,
means for supporting and moving in a circular path a
piurality of bottles in spaced relation, means disposed
below the bottle supporting means for supporting and
moving a plurality of verticaily reciprocable air dis-
charge nozzles in two spaced circular paths and means
for inverting successive pairs of bottles in said first path
through a vertical plane diagonally arranged with respect
to a radial line extending from the center of rotation of
said first circular path to present the mouths thereof in
vertical alignment with their respective nozzles in said
two paths.

2. In a rotary bottle cleaning machine, in combination,
means for supporting and continuously moving in a cir-
cular path a plurality of bottles in spaced relation, means
disposed therebelow for supporting and continuously
moving a plurality of vertically reciprocable air discharge
nozzles in two spaced circular paths concentric with the
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axis of rotation of said bottle supporting means, and
means for inverting successive pairs of bottles in said first
circular path through a vertical plane diagonally arranged
with respect to a radial line extending from the center
of rotation of said one circular path to present the
mouths thereof in vertical alignment with their respective
nozzles in said two circular paths.

3. In a rotary bottle cleaning machine, in combination,
a plarality of duplex bottle carrier units for supporting
and moving continuously in a circular path a plurality
of bottles in circumferentially spaced relation, a plurality
of duplex nozzle carrier units disposed therebelow for
supporting and moving continuously a plurality of ver-
tically reciprocable air discharge nozzles in two radially
spaced circular paths concentric with the axis of rotation
of said bottle carrier units, and means for inverting suc-
cessive duplex bottle carrier units through a vertical plane
diagonally arranged with respect to a radial lins extend-
ing from the center of rotation of said one circular path
to present the mouths of the two circumferentially spaced
bottles carried thereby in vertical alignment with their
respective radially spaced nozzles in said two paths.

4. In a rotary bottle cleaning machine, in combination,
a plurality of duplex bottle carrier units for supporting
and moving a plurality of bottles in circumferentially
spaced relation in one circular path, bottle cleaning means
disposed below said bottle carrier units, and means for
inverting successive duplex bottle carrier units through
a vertical plane diagonally arranged with respect to a
radial line extending from the center of rotation of said
one circular path to present the bottles carried thereby
in two radially spaced circular paths in operative relation
to said bottle cleaning means.

5. In a rotary bottle cleaning machine, in combination,
a conveyer for transporting bottles into and from the
machine in an upright condition, a plurality of duplex
bottle carrier units for supporting and moving in a cir-
cular path a plurality of bottles in circumferentially
spaced relation, means for transferring successive bottles
from the conveyer onto successive duplex bottle carrier
units, means for clamping successive pairs of bottles to
their respective carrier units, a plurality of duplex nozzle
carrier units disposed below and movable with said bottle
carrier units for supporting and moving a plurality of
vertically reciprocable air discharge nozzles in two radially
spaced circular paths concentric with the axis of rotation
of said bottle supporting units, means for inverting suc-
cessive bottle carrier units through a vertical plane diagon-
ally arranged with respect to a radial line extending from
the center of rotation of said one circular path to present
the inverted bottles in vertical alignment with their re-
spective radially spaced nozzles, and means for recipro-
cating successive nozzle carrier units to present the air
discharge nozzles into and out of the inverted bottles to
perform the cleaning operation.

6. In a rotary bottle cleaning machine, in combina-
tion, a conveyer for transporting bottles into and from
the machine in an upright condition, a plurality of duplex
bottle carrier units for supporting and moving in a cir-
cular path a plurality of bottles in circumferentially
spaced relation, means for transferring successive bottles
from the conveyer onto successive duplex bottle carrier
units, means for clamping successive pairs of bottles to
their respective carrier units, a plurality of duplex nozzle
carrier units disposed below and movable with said bottle
carrier umits for supporting and moving a plurality of
vertically reciprocable air discharge nozzles in two radi-
ally spaced circular paths concentric with the axis of
rotation of said bottle supporting units, means for invert-
ing successive bottle carrier units through a vertical plane
diagonally arranged with respect to a radial line extend-
ing from the center of rotation of said one circular path
to present the inverted bottles in vertical alignment with
their respective radially spaced nozzles, means for recipro-
cating successive nozzle carrier units to present the air
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discharge nozzles into and out of the inverted bottles to
erform the cleaning operation, means for thereafter
righting successive bottle carrier units to return the bottles
to an upright position, means for unclamping the bottles,
and means for transferring the cleaned bottles from their
carriers back onto said conveyer.

7. A rotary bottle cleaning machine as defined in claim
6 which includes an enclosed area for receiving the dust
and other foreign matter removed from the inverted
bottles and suspended in said area, a dust storage cham-
ber, and suction means communicating with said enclosed
area for removing the suspended dust and depositing the
same in said sterage chamber.

8. A rotary bottle cleaning machine as defined in claim
6 which includes means for supplying air under pressure
to said air discharge nozzles, and means for controlling
the supply of air thereto.

9. A rotary bottle cleaning machine as defined in claim
6 which includes means for vertically adjusting said
nozzle carrier units relative to the bottle carrier units to
accommodate bottles of different heights.

10. A rotary bottle cleaning machine as defined in
claim 6 wherein the nozzles are mounted in their carrier
units to permit longitudinal sliding movement when the
nozzles meet an obstruction during elevation into the
botiles, and means for resetting the nozzles to their nor-
mal position during subsequent lowering of the nozzle
carrier units,

11. In a rotary bottle cleaning machine, in combina-
tion, a supporting member mounted to rotate in a hori-
zontal plane, a plurality of vertically elongated duplex
bottle carrier units arranged in relatively closely spaced
relation secured to and movable with said rotary support-
ing member, each bottle carrier unit being arranged to
support a pair of elongated bottles in an upright position
for movement in a circular path, a plurality of vertically
reciprocable air discharge nozzles arranged in two radi-
ally spaced circular paths disposed below and movable
with said rotary supporting member, and means for in-
verting successive duplex carrier units through a vertical
plane having an axis of rotation arranged diagonally with
respect to said rotary supporting member whereby to
provide clearance so as to avoid interference one with
the other of adjacent elongated and relatively closely
spaced bottle carrier units during the inverting operation
and to present the inverted bottles in vertical alignment
with their respective radially spaced air discharge nozzles
arranged in said two circular paths.

12, A rotary bottle cleaning machine as defined in
claim 11 wherein said diagonally arranged axis of rota-
tion is disposed in a horizontal plane at a point inter-
mediate the upper and lower ends of its vertically elon-
gated bottle carrier unit.

13. A rotary bottle cleaning machine as defined in
claim 11 wherein said diagonally arranged axis of rota-
tion intersects a point formed by the intersection of a
radial line drawn intermediate a pair of bottles with a
line drawn between the centers of said bottles, the line
of said axis of rotation occurring at an angle of about 35°
with respect to said radial line whereby the circumferen-
tially spaced upright bottles in one circular path will
assume radially spaced positions in two circular paths
when inverted.

14. In a rotary bottle cleaning machine, in combina-
tion, a plurality of duplex carrier units each supporting
and moving a pair of circumferentially spaced bottles in
a circular path, bottle cleaning means disposed below and
movable with said bottle carrier units, and means for
inverting successive duplex bottle carrier units to present
the pair of bottles carried by each unit in two radially
spaced circular paths in operative relation to said bottle
cleaning means, said inverting means comprising a cam
operated rocker shaft operatively connected to each
duplex carrier unit, said rocker shaft having its axis of
rotation arranged diagonally with respect to a radial line
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extended medially of a pair of circumferentially spaced
bottles disposed on said carrier unit when in an upright
position.

15. A rotary bottle cleaning machine as defined in
claim 14 wherein each bottle carrier unit is substantially
rectangular in shape and is bounded by four corners and
wherein said rocker shaft extends diagonally from one
corner of the bottle carrier unit.

16. A rotary bottle cleaning machine as defined in
claim 14 wherein the circumferential spacing of the in-
verted bottles in each of said two paths is greater than
the circumferential spacing of the upright bottles in said
one path.

17. In a bottle cleaning machine, in combination,
means for supposting and moving in a predetermined path
a plurality of bottles in spaced relation and in successive
groups, bottle cleaning means disposed below the bottle
supporting means, and means for inverting successive
groups of bottles in said predetermined path through a
vertical plane arranged diagonally with respect to said
path adapted to present the bottles in the group in a plu-
rality of different parallel paths and in operative relation
to said cleaning means.

18. In a rotary botitle cleaning machine, in combina-
tion, a rotary supporting member, a plurality of bottle
carrier units arranged in relatively closely spaced relation
secured to and movable with said rotary supposting mem-
ber, bottle cleaning means disposed below said -carrier
units, and means for inverting said bottle carrier units
through a vertical plane arranged diagonally with respect
to the rotary path of said units to present the bottles in
operative relation to said cleaning means.

19. In a rotary bottle cleaning machine, in combination,
a rotary supporting member, a plurality of vertically elon-
gated bottle carrier units arranged in relatively closely
spaced relation secured to and movable with said rotary
supporting member, bottle cleaning means disposed be-
low said carrier units, and means for inverting said bottle
carrier units through a vertical plane to present the bot-
tles in operative relation to said cleaning means, said
vertical plane having an axis of rotation diagonally ar-
ranged with respect to a radial line drawn from the cen-
ter of said rotary supporting member whereby to avoid
interference one with the other of said vertically elon-
gated and relatively closely spaced bottle carrier units
during inversion thereof.

20. In a rotary bottle cleaning machine, in combina-
tion, a plurality of duplex carrier units each supporting
and moving a pair of circumferentially spaced bottles in
a circular path, bottle cleaning means disposed below
and movable with said bottle carrier units, and means for
inverting successive duplex bottle carrier units through
a vertical plane diagonally arranged with respect to a
radial line extending from the center of rotation of said
circular path to present the pair of bottles carried by
each unit in two radially spaced circular paths in opera-
tive relation to said bottle cleaning means, said inverting
means having an axis of rotation comprising a rocker
shaft extended diagonally with respect to said radial line
and operatively connected to each duplex carrier unit, and
cam operated means for rocking said shaft in one direc-
tion to effect the inverting operation and for thereafter
reversing the direction of rotation of the shaft to return
the carrier unit to its upright position.

21. A rotary bottle cleaning machine as defined in
claim 20 wherein the cam operated means includes a
multitrack stationary cam, each rocker shaft having a
pair of radially extended rollers spaced 90° apart for co-
operation with their respective cam tracks and arranged
to effect the inverting operation in two 90° steps and to
return successive carrier units to their upright position in
two 90° steps.

22. A rotary bottle cleaning machine as defined in
claim 21 wherein the stationary cam is provided with two
cam tracks, each having a leading and trailing end, and
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wherein a roller is presented into the leading end of its
track when the other roller is leaving the trailing end of
its track.

23. In a rotary bottle cleaning machine, in combina-
tion, a rotary supporting member movable in a horizontal
plane, a plurality of vertically elongated duplex bottle
carrier units arranged in relatively closely spaced relation
secured to and movable with said rotary member, each
carrier supporting and moving a pair of bottles in a cir-
cular path in spaced relation, a plurality of duplex noz-
zle carrier units disposed below and movable with said
bottle carrier units, each nozzle carrier unit provided
with two radially spaced and vertically extended air dis-
charge nozzles, means for inverting successive bottle car-
rier units through a vertical plane to present their bot-
tles in alignment with their respective radially spaced
nozzles, said vertical plane having an axis of rotation
arranged diagonally ‘with respect to a radial line extended
medially of a pair of circumferentially spaced bottles dis-
posed on a bottle carrier unit, said axis of rotation occur-
ring intermediate the upper and lower ends of said verti-
cally elongated carrier unit in a horizontal plane, whereby
to avoid interference one with the other of said vertically
elongated and relatively closely spaced bottle carrier units
during inversion thereof.

24. In a rotary bottle cleaning machine, in combina-
tion, a rotary supporting member movable in a horizontal
plane, a plurality of vertically elongated duplex bottle
carrier units arranged in relatively closely spaced relation
secured to and movable with said rotary member, each
carrier supporting and moving a pair of bottles in a cir-
cular path in spaced relation, a plurality of duplex noz-
zle carrier units disposed below and movable with said
bottle carrier umits, each nozzle carrier unit provided
with two radially spaced and vertically extended air dis-
charge nozzles, means for inverting successive bottle car-
rier units through a vertical plane to present their bottles
in alignment with their respective radially spaced nozzles,
said vertical plane having an axis of rotation arranged
diagonally with respect to a radial line extended medially
of a pair of circumferentially spaced bottles disposed on
a bottle carrier unit, said axis of rotation occurring inter-
mediate the upper and lower ends of said vertically elon-
gated carrier unit in a horizontal plane, whereby to avoid
interference one with the other of said vertically elon-
gated and relatively closely spaced bottle carrier units
during inversion thereof, and means for vertically recip-
rocating said air discharge nozzles to present the same
into and out of the mouths of the inverted bottles to per-
form the cleaning operation.

25."A rotary bottle cleaning machine as defined in
claim 24 wherein provision is made for vertically adjust-
ing said nozzle carrier units and said reciprocating means
as a unit relative to said bottle carrier units to accommo-
date bottles of different heights.

26. In a rotary botitle cleaning machine, in combina-
tion, a plurality of bottle carrier units each supporting and
moving a pair of circumferentially spaced bottles.in a
circular path, each carrier unit including a supporting
plate and a pair of clamping units engageable with the
tops of successive bottles for clamping the same to said
plate, a bottle supply conveyer, a rotary intake spider
for transferring successive bottles from the supply con-
veyer onto successive bottle carrier units, a helical feed
screw associated with the conveyer for advancing and
spacing the bottles in timed relation to said rotary intake
spider, means for inverting successive carrier units through
a vertical plane diagonally arranged with respect to a
radial line extending from the center of rotation of said
circular path to present the botiles into operative relation
to be cleaned and for again righting the carriers, and a
rotary discharge spider for removing and transferring suc-
cessive cleaned bottles from the supporting plates back
onto said conveyer.

27. A rotary botile cleaning machine as defined in
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claim 26 wherein the clamping units include a stationary
cam cooperating with successive clamping units to effect
clamping of successive bottles on their plates when deliv-
ered thereto by said intake spider and to effect release
of successive bottles prior to engagement by said discharge
spider.

28. A rotary bottle cleaning machine as defined in
claim 26 which includes an adjustable mounting for said
helical feed screw arranged to effect lateral adjustment of
the same relative to said conveyer.

29. A rotary bottle cleaning machine as defined in
claim 26 which includes an electrical circuit and a motor
in said circuit for driving the machine, a separable driv-
ing connection associated with said motor arranged to be
disengaged in the event of a jam, and a normally closed
switch in said circuit arranged to be opened when said
separable driving connection is disengaged to discontinue
operation of the machine,

30. A rotary bottle cleaning machine as defined in
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claim 29 wherein each transfer spider is provided with
separable driving connection and normally closed switches
in said motor circuit responsive to disengagement of their
driving connections in the event of a jam to discontinue
operation of the machine.
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