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€0NTAINER CLEANING MACHINE 
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Scale Corporation, Limited, Quincy, Mass, a corpo 
ration of Massachusetts 

Filed May 17, 1956, Ser. No. 585,479 

9 Claims. (Cl. 15—304) 

This invention relates to a container cleaning machine. 
The invention has for one of its objects the provision 

of a novel and efficient container cleaning machine ca 
pable of operation at relatively high speeds with minimum 
liability of breakage or damage to the containers passing 
through the machine. 

Another object of the invention is to provide a novel 
cleaning machine of the character above set forth wherein 
the cleaning operation is performed by air streams di 
rected into the containers while they are passing through 
the machine in an inverted position. 

With these general objects in view and such others as 
may hereinafter appear, the invention consists in the con 
tainer cleaning machine and in the various structures, ar 
rangements and combinations of parts hereinafter de 
scribed and particularly de?ned in the claims at the end 
of this speci?cation. 

In the drawings illustrating the preferred embodiment 
of the invention: 

Fig. 1 is a side elevation of the present container clean 
ing machine; 

Fig. 2 is an end view partly in cross section of the con 
tainer cleaning machine as viewed from the line 2-2 of 
Fig. 1; 

Fig. 3 is a plan view of the cleaning mechanism em 
bodying a plurality of individual container cleaning air 
nozzles movable with the containers; 

Fig. 4 is a plan view detail of a portion of the convey 
ing mechanism showing the container receiving and dis 
charging stations; 

Fig. 5 is a cross sectional detail view of a portion of the 
driving mechanism; 

Fig. 6 is a detail view in side elevation and partly in 
cross section of mechanism for elevating individual air 
nozzles into their respective containers during the con 
tinuous movement thereof; 

Fig. 7 is a plan view of the same as seen from the line 
7-—7 of Fig. 6; 

Fig. 8 is a plan view of mechanism for engaging and 
registering the neck of a container with its individual 
cleaning nozzle; 

Fig. 9 is a cross sectional detail of a nozzle supporting 
member and the air supply thereto; 

Fig. 10 is a plan view detail partly in cross section of 
a rotary valve for controlling the supply of air to the 
cleaning nozzles; - 

Fig. 11 is a plan view of a portion of the registering 
mechanism showing the cam for opening and closing the. 
jaws; 

Fig. 12 is a plan view of the chain and sprocket con 
nections for effecting vertical adjustment of the cleaning 
mechanism; and _ 

Fig. 13 is a cross sectional detail of the air supply con 
duit to the rotary valve. 

In general the invention contemplates a container clean 
ing machine wherein the containers are conveyed through 
the machine in a novel manner and by novel conveying 
means which per se forms the subject matter of a co 
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pending application. Provision is made for directing a 
stream of cleaning ?uid, preferably air, into the contain 
ers through the mouths thereof and preferably while the 
containers are being conveyed in an inverted position. 
The present cleaning machine may be operated at rela 
tively high speeds with minimum damage to fragile con 
tainers, such as bottles, and the machine is further char 
acterized by its ability to handle various types and sizes 
of bottles or other open mouthed containers with mini 
mum adjustment. 

In order to facilitate the cleaning operation, particu 
larly for narrow mouthed containers, provision is made in 
accordance with the present invention for introducing 
cleaning nozzles into the containers and for moving the 
nozzles along with the containers so that the cleaning 
operation may be performed without interruption in the 
continuous movement of the containers through the 
machine. 

Referring now to the drawings illustrating the preferred 
embodiment of the invention, the container cleaning ma 
chine illustrated in Figs. 1 and 2 include a central or inter 
mediate conveyor 10 which may comprise a ?at belt ar 
ranged to run over pulleys 22, 24 at each end of the con 
veyor. The central conveyor 10 comprises a supporting 
belt for containers 12 deposited thereon and is arranged 
to advance the containers into a converging portion 25 of 
a conveyor comprising a pair of endless in?ated tubes 
26, 28 of rubber or like resilient material which are also 
arranged to run over pulleys 22, 24 in side by side rela 
tion and which are adapted to grip between them the 
containers advanced therebetween by the supporting belt 
10. As illustrated in Figs. 1 and 2, the pulleys may be 
driven through drive mechanism comprising an electric 
motor 30 which may be connected by a chain and sprocket 
drive 32 to the pulley shaft 38 on which the pulley 22 
is mounted. 'A chain and sprocket drive connection 37 
may be provided between the pulley shafts 38, 39 as 
shown. 

Provision is made for transferring containers from a 
supply thereof onto the central conveyor 10, and as herein 
shown, a supply of containers may be fed into the ma 
chine on a supply conveyor 40 which may be continu 
ously driven in any usual or preferred manner, not shown. 
The containers 12 being advanced in contiguous engage 
ment on the conveyor 40 are engaged by a worm feed 
screw 41 arranged to space the containers to be received 
by a rotary intake spider or star wheel 42 having a plu 
rality of spaced container engaging pockets 43. The in 
take spider 42 in cooperation with a guide plate 44 is ar 
ranged to transfer the containers onto the central con 
veyor 10 in predetermined spaced relation as illustrated. 
The worm feed screw 41 and the intake spider 42 are ar 
ranged to be driven in timed relation through driving con~ 
nections including an electric motor 46 operatively con 
nected to a shaft 50 connected by spur gears 51 to an 
intermediate shaft 53 which in turn is connected by a 
chain and sprocket drive 55 to an upper shaft 57, each 
shaft 53, 57 being supported in brackets attached to an 
upstanding drive housing 59. As shown in Figs. 2 and 4, 
the worm feed screw 41 is fast on a shaft-61 rotatably sup 
ported in spaced arms 63 which are pivotally mounted on 
a shaft 65 journ-aled in brackets 67 attached to a side rail 
forming a part of the machine frame. The worm feed 
shaft 61 is connected by a chain and sprocket drive 71 
to the upper shaft 57. The worm feed screw 41 may be 
adjusted relative to the containers on the intake conveyor 
40 by rocking the supporting arms 63 to the desired posi 
tion of adjustment, the arms being locked in their ad 
justed position by a slot and bolt connection 73 between 
the brackets 67 and the arms. The intake spider 42 may 
also be driven from the shaft 50 through bevel gears 52 
to a vertical shaft 54. The vertical shaft 54 may be con 
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nected to the transfer spider shaft 56 by a chain and 
sprocket drive 58 as best shown in Fig. 4. 
The containers 12 are fed into the illustrated machine 

in an upright position and are advanced on the supporting 
belt 10 along a laterally spaced portion of the in?ated tube 
conveyor, and as they enter the converging portion 25 of 
the opposed tubes 26, 28 they are ?rmly and resiliently 
gripped therebetween and carried from the upper run 
of the conveyor around the pulley 22 and into the lower 
run of the conveyor to assume an inverted position along 
the lower run. In practice any relatively heavy particles 
or other foreign matter which may be within the con‘ 
tainers 12 may at this time fall out of the mouths of the 
containers by gravity during their transition from an up 
right to an inverted position in passing around the pul 
ley 22. 

During their travel along the lower run in an inverted 
position the individual containers are subjected to air 
cleaning by air nozzles 66 arranged to register with and to 
be moved along in alignment wtih their respective con 
tainers. The air nozzles 6d are arranged to be inserted 
within and withdrawn from the inverted containers one 
or more times during their continuous travel along the 
lower run whereby the air directed into the containers 
effects suspension of the particles of dust or other foreign 
particles in the containers to be blown out of the mouths 
of the containers during the cleaning operation, as will be 
hereinafter more fully described. 
As shown in Fig. 2, the in?ated tubes 26, 28 are ar 

ranged to be supported along the lower run of the con 
veyor in ?rm gripping engagement with the containers 12, 
and as herein shown, the in?ated tubes may be supported 
by spool shaped idler guide rollers 68 having a concave 
surface to ?t around portions of the convex surfaces of 
the cylindrical tubes. In order to prevent undue friction 
between the different diameters of the concave portions 
of the spool, the guide rollers 68 may be formed in sepa 
rate sections so that each section may rotate independ 
ently and thus prevent friction which might otherwise 
occur due to the variation in surface speeds at the different 
points of contact with the tubes 26, 28. T he guide rollers 
68, as shown in Fig. 2, are preferably supported at an 
angle of about 45° with respect to the tubes in a manner 
such as to urge the tubes upwardly and inwardly in grip 
ping engagement with the containers carried therebe 
tween. The rollers 68 may be supported in brackets 76 
mounted on the machine frame. In order to further con 
trol the path of travel of the tubes 26, 28 along the lower 
run to cause them to be maintained in ?rm engagement 
with the inverted containers 12 and to prevent upward 
displacement thereof, a series of idler rolls '78 may be 
supported for engagement with the upper portions of the 
tubes as shown in Figs. 1 and 2. The rollers 78 may be 
supported in brackets 80 depending from side rails form~ 
ing a part of the machine frame. 

After passing through the lower run of the conveyor in 
an inverted position the cleaned containers 12 are again 
carried into the upper run around the end pulley 24 and 
are released from gripping engagement with the tubes 26, 
28 at a diverging portion of the conveyor, as indicated at 
92, and the cleaned containers may then be transferred 
from the central belt 1t} onto a discharge conveyor 94 by 
a rotary transfer disk 96 disposed between the conveyors, 
as shown, and by engagement with the guide plate 44 in 
a manner similar to the transfer of the containers from 
the supply conveyor 40 onto the central belt 10. The 
rotary transfer disk 96 may be driven in a manner similar 
to the supply transfer disk 42 through connections from 
the shaft 50, bevel gears 98 and chain and sprocket drive 
use as shown in detail in Fig. 4. 
As shown in Figsl and 4, provision is made for di 

vetting the tubes 26, 28 laterally outwardly along the 
upper run to provide the converging and diverging por 
tions 25 and 92 so that the containers received on the 
central conveyor 10 are free of contact with the tubes 26, 
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4 
28, and provision is also made for diverting the tubes 
vertically downwardly out of the plane of transfer of 
the containers to and from the central belt 10 whereby 
to permit lateral transfer of the containers to and from 
the central belt 10 without interference from the tubes. 
As illustrated in Figs. 1 and 4, idler rollers 102, 104 are 
supported in spaced relation for engaging the outer sur 
faces of opposed tubes adjacent the discharge end of the 
conveyor along the upper run, and idler rolls 106, 108 
are supported in spaced relation for engagement with the 
inner surfaces of the tubes to provide the diverging por 
tion 92 at one end of the conveyor. As further shown 
in Figs. 1 and 4, idler rolls 110, 1712 are also provided for 
engaging the underside of the tubes along the upper run 
adjacent the discharge end of the conveyor which co 
operate with another set of idler rolls 114, 116 spaced 
therefrom and disposed at a lower plane for engaging 
the upper surfaces of the tubes-to divert the tubes down 
wardly as described. One or more intermediate idler 
pulleys 118 may also be provided for maintaining the 
tubes in their lower diverted position. Idler rolls 12%, 122 
engageable with the upper and lower surfaces respectively 
cooperate to guide the tubes upwardly into the normal 
plane of the upper run as illustrated in Fig. l. Idler 
rolls 124 engageable with the inner surfaces of the tubes 
are arranged to cooperate with idler rolls 126 engageable 
with the outer surfaces of the tubes to provide the con 
verging portion 25 at the other end comprising the receiv 
ing end of the conveyor, as illustrated in Fig. 4. Verti 
cally disposed auxiliary rollers 123 may also be provided 
for engagement with the outer sides of the tubes to prevent 
lateral displacement outwardly thereof during their pas 
sage through the diverted portion of the upper run as 
shown. As shown in Fig. l, the pulley shafts 3h, 31) may 
be journaled in upright brackets 13% supported from the 
base of the machine, the brackets 1313 being provided 
with connecting side rails 132, 134 to which the various 
roller supporting brackets may be attached. t will be 
observed that the central supporting belt It) is prefer 
ably guided upwardly over the rollers 78 along the lower 
run of the conveyor out of engagement with the bottoms 
of the inverted containers as shown. 
As illustrated in Fig. 2, each pulley 22, 24 is provided 

with an intermediate or central portion having a flat 
cylindrical surface for accommodating the intermediate 
or central belt 10 on which the containers are supported 
and advanced into and out of engagement with the tubes 
26, 28. Each pulley is further provided with cylindrical 
concave portions on each side of and slightly above the 
?at surface, the concave portions being adapted to con 
form to the shape of the cylindrical tubes 26, 28. It 
will be observed that the concave portions are formed to 
correspond substantially to the outer surfaces de?ned by 
the outer lower quadrant of each cylindrical tube in the 
upper run, the concave portions preferably being extended 
slightly beyond each end of the lines de?ning the quadrant, 
so that the lower portion of each quadrant provides a 
base for frictional driving engagement with the inner run 
of its tube, and the outer portions of each quadrant tend 
to urge the tubes inwardly into ?rm engagement with the 
containers carried therebetween. 

In order to prevent twisting of the tubes 26, 23 rela 
tive to the pulleys 22, 24 during their passage through 
the machine, the interior surface of each rubber tube 
may be provided with a relatively narrow endless band 
146 of fabric or like material secured to the inner 
surface along the inner run of the tube in alignment 
with the base portions of the concave portions of the 
pulleys so that in passing around the pulleys the band 
portions 145 will follow the base portions of the quad 
rants and thus prevent lateral or rotary movement or‘ the 
tubes relative to the pulleys. It will be understood that 
the bands 146 may comprise a ?exible but relatively 
non-stretchable fabric or like material so that the inner 
runs of the tubes will tend to follow the base portions 
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of the pulleys, as described, to maintain the tubes in a 
[straight run relative to the pulleys. In effect the bands 
146 act as narrow belts disposed within the tubes. 

It will be observed that the spacing of the concave 
portions of the pulleys is such as to dispose the tubes in 
a normal slightly spaced relation, as illustrated in Fig. 
2, for e?icient gripping engagement with average. size 
containers. In operation the tubes may be in?ated at a 
relatively low pressure, approximately one and one-half 
pounds pressure for example, providing ample resiliency 
for gripping engagement with the sides of the containers. 
While the normal pressure of one and one~half pounds is 
capable of accommodating a wide range of sizes, in 
practice the tubes may be in?ated to a slightly greater 
pressure to accommodate very small containers, or the 
tubes may be de?ated to a slightly lower pressure to ac 
commodate relatively large size containers. 

In operation it will be seen that the containers on 
the belt 10 in the upper run of the conveyor are sup 
ported relative to the tubes 26, 28 so that the tubes will 
?rmly engage the sides of the containers fed therebe 
tween and will carry the same downwardly around the 
pulley 22 with the bottoms of the containers in engage 
ment with the belt 10, and when the containers reach 
the lower run in an inverted position the belt 10 is 
guided out of engagement with the bottoms of the con 
tainers so that the containers are engaged solely by the 
tubes during their travel through the lower run. The in 
verted containers are moved into operative position with 
respect to the cleaning mechanism as will be described. 
After the cleaning operation the containers being carried 
from the lower run around the pulley 24 again engage 
the central supporting belt 10, and when they reach the 
upper run the containers are released by the tubes at the 
diverging portion 92 of the in?ated conveyor to be again 
supported by the central conveyor. 
From the description thus far it will be observed that 

the present structure of cleaning apparatus provides a 
simple and economical manner of conveying containers 
or other articles from an upright position toan inverted 
position into operative relation to the cleaning mecha 
nism. It will also be observed that containers of various 
sizes and shapes are ?rmly and resiliently gripped be 
tween the tubes, the resiliency of the tubes conforming 
to the shape and size of the containers or other articles 
gripped thercbetween. 

Referring now to Figs. 1, 2 and 3, the pneumatic clean 
ing mechanism includes a plurality of spaced cleaning 
units, indicated generally at 150, each cleaning unit hav 
ing a hollow air nozzle 60 mounted to register with suc 
cessive spaced containers as they enter the lower run of 
the conveyor and to move along in alignment therewith, 
provision being also made for vertically reciprocating 
the horizontally moving nozzles into and out of the 
mouths of the inverted containers during the cleaning 
operation. As herein shown, each nozzle 60 is sup 
ported for reciprocation in a tubular member 200, see 
Fig. 9, forming a part of the air supply, the lower end 
of the hollow nozzle being provided with a head portion 
202 having a sliding ?t with the interior of the tubular 
member. The tubular member 200 is supported by 
upper and lower brackets 204, 206 attached to a vertical 
supporting plate 208, the upper bracket 204 having a 
cylindrical portion 210 ?tted into the upper end of the 
tubular member 200 to form an airtight seal. The 
lower end of the tubular member is provided with a 
threaded closure cap 212 providing an air chamber 215 
below the head portion 202. The chamber 215 is pro 
vided with an air inlet having a nipple 216 connected by 
a ?exible tube 218 to a source of air. The upper end of 
the nozzle 60 is guided in a bracket 2177 also carried 
by the vertical supporting plate 208. 
The vertical supporting plate 208 is connected by a 

horizontal bracket 220 to an endless chain 222 and may 
be supported and maintained in its vertical position by 
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upper and lower arms 224, 226 provided with rollers 228 
riding in upper and lower U-shaped tracks 239, 232 as 
shown in Fig. 2. The roller tracks 230, 232 are attached 
to the horizontally extended arms 234 of a stationary 
bracket 236 which is connected by brackets 238 mounted 
for vertical adjustment in an upright and longitudinally 
extended central frame member 240. 
As illustrated in Figs. 2 and 3, the chain 222 is en 

gaged in driving relation with a drive sprocket 242 
which is mounted for rotation on a bearing sleeve 244, 
the latter being more clearly shown in Fig. 5. The 
sleeve is threaded for vertical adjustment in a bracket 
246 secured to the central frame member 240. As 
shown in detail in Fig. 5, the sleeve 244 forms a bear 
ing for a vertical drive shaft 248 having a sprocket 250 
keyed to its upper end. The lower end of the shaft 248 
is connected to the sprocket 242 through extensible ?t 
tings permitting vertical adjustment of the drive sprocket 
relative to the shaft. As herein shown, the lower end of 
the shaft 248 is provided with laterally extended studs 
252 which cooperate with vertical slots formed in a 
drive tube 254 connected at its upper end by screws 
256 to the hub of the sprocket 242. A ball bearing 258 
is interposed between the hub of the sprocket 242 and a 
?anged end portion 269 of the bearing sleeve 244. The 
upper end of the shaft 248 may be journaled in a bear 
ing bracket 262 mounted on the upper surface of the 
central frame member 240. 
The sprocket 250 keyed to the upper end of the shaft 

248 may be connected by a chain 264 to a sprocket 266 
fast on a vertical shaft 268 which is connected by bevel 
gears 270 to an intermediate shaft 272. The inter 
mediate shaft 272 may be connected to the motor 46 
by a belt and pulley drive 274, as shown in Figs. 2 and 
3. 

In the operation of the apparatus thus far describedthe 
spaced nozzle units 69 are continuously moved along in 
alignment with the spaced containers being conveyed in 
an inverted position along the lower run of the conveyor. 
In practice the spacing of the containers is made to cor 
respond to the spacing of the nozzle cleaning units, and 
the containers are arranged to be moved at the same rate 
of speed and in substantial alignment with successive 
cleaning units. As herein shown, provision is made for 
positively registering each nozzle in alignment with the 
relatively small mouth of its container as the containers 
enter the lower run. As shown in Fig. 3, the registering 
mechanism for each nozzle unit may comprise a pair of 
gripping jaws 276, 278 pivotally mounted at 280, 282 
respectively in the upper bracket 224 attached to the 
vertical supporting plate 208. The gripping jaws 276, 
278 are urged together in gripping relation around the 
neck of a bottle by a spring 284 extended thercbetween 
and are also connected by gear segments 285 as shown 
in Fig. 8. In order to open the jaws to receive the neck 
of a container being carried into the lower run, one of 
the jaws 276 is provided with an arm carrying a cam 
roller 286 arranged to cooperate with a cam piece 288 
disposed adjacent the start of the lower run as shown in 
Fig. 11. The cam piece 238 may be supported on an 
extension from the upper arm 234 of the stationary 
bracket 236. In operation as the bottles are carried 
around into the lower run the necks of the bottles enter 
between the open jaws, and as the bottles are moved 
along the lower run the roller 286 rides off the stationary 
cam 288 to permit closure of the jaws around the neck 
of the bottle, thus assuring positive alignment of the noz 
zle 60 with the relatively small mouth opening of the 
bottles. A similar cam piece 290 may be provided adja 
cent the other end of the conveyor to effect opening of 
the jaws to release the containers after completion of 
the cleaning operation. In practice the spaced relation 
ship ,and the rate of travel of the nozzle units and the 
containers is such as to effect substantial registration of 
the mouths of successive containers with, their respective 
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nozzles. However, the registering jaws 276, 278 serve 
as a safety to assure positive alignment and to prevent en 
gagement of the nozzle with the edge of the mouth during 
elevation of the nozzle into the container. It will be 
observed that the resiliency of the tubes 26, 28 between 
which the containers are gripped and conveyed permit 
slight realignment of the containers when the necks there 
of are engaged by the registering jaws 276, 278 in the 
manner described. 

Referring now to Figs. 2, 6 and 7, the nozzle recipro 
cating mechanism for inserting and withdrawing the noz 
zle into and out of the container during the cleaning 
operation includes a forked rocker arm 292 cooperating 
with a pin 294 extended laterally from the nozzle tube 
60. The arm 292 is pivotally mounted at 296 in a bracket 
298 attached to the vertical supporting plate 208. The 
arm 292 is provided with a gear segment 302 meshing 
with a gear segment 394 of an operating arm 306 pivot 
ally mounted at 308. The operating arm 306 is provided 
with a roller 310 which cooperates with a stationary cam 
piece 312 supported on the lower arm 234 of the sta 
tionary bracket 236. A coil spring 314 is arranged to 
urge the roller 310 against its cam piece 312 and to effect 
rocking of the arm 3136 to elevate the nozzle when per 
mitted to do so by the cam. As herein shown, the spring 
314 is coiled about a reduced diameter portion of a link 
316 pivotally mounted at 318. The free end of the link 
extends through an opening in a lateral extension 320 
from the arm 306, the spring being interposed between 
the extension and a shouldered portion of the link as 
shown in Figs. 6 and 7. The cam piece 312 is preferably 
designed so that the nozzle member 60 will be inserted 
into its container immediately after the container has been 
gripped between the jaws 276, 278 to register the same. 
As illustrated in Fig. 1, the nozzle remains in its elevated 
position for a short time during which the dust and other 
foreign particles are blown out of the containers where 
upon the nozzles are withdrawn at a point intermediate 
the ends of the conveyor to complete a ?rst cleaning'op 
eration. Thereafter the nozzles are again inserted into 
the containers to perform a second cleaning operation, the 
nozzles being again withdrawn as the containers approach 
the end of the lower run, thus performing two cleaning 
operations during the travel of the containers through the 
lower run of the conveyor. 

In the illustrated embodiment of the invention the air 
supply to the various air nozzle units is arranged to enter 
the chamber 215 below the lower end or head portion 
282 of the hollow nozzles 60 slidingly mounted in the 
chamber so that in operation the air may ?ow from the 
chamber through the hollow nozzles during reciprocation 
of the same therein. Air is supplied to the chambers 215 
through ?exible tubes 218 which are connected to the 
movable member 322 of a rotary valve unit indicated 
generally at 324 in Figs. 10 and 13. The stationary 
member 326 of the valve is provided wifh radial pas 
sageways 328 having circumferential extensions 330 for 
communication with the ports 332 of the movable mem 
her 322 as they are rotated therepast, one of the passage 
ways 328 permitting air to enter a ?exible tube 218 and 
chamber 215 to perform the ?rst cleaning operation, that 
is during extension of the nozzles into the containers at 
the beginning of their travel through the lower run, the 
second passageway permitting air to enter during the sec 
ond extension of the nozzles into the containers, as de 
scribed, to perform the second cleaning operation. In 
practice each flexible tube 218 may be connected to supply 
air to three cleaning units, the center cleaning unit being 
connected by the tube 218, and the two adjacent cleaning 
units being connected to the central unit by connecting 
?exible tubes 334 as indicated in Fig. 1. As illustrated 
in Fig. 3, the ?exible tubes 218 are of considerable length 
so as to maintain communication with their respective 
cleaning units during movement of the units throughout 
their travel about the centrally disposed rotary valve unit, 
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8 
the movable member 322 of the rotary valve unit 324 
being rotated in timed relation to such nozzle movement. 
As herein shown, the movable member 322 of the 

rotary valve units forms the lower end of an elongated 
tubular member 336 supported and mounted for rota 
tion in the central frame member 240. The upper end 
of the tubular member 336 may be connected to any 
usual or preferred source of compressed air through an 
adapter 338 and pipe 340, the compressed air following 
the central passageway through the tubular member 336 
and communicating with the radial passageways 328 in 
the stationary member 326 of the rotary valve. Rota 
tion of the tubular member 336 in timed relation to the 
movement of the cleaning nozzle units may be effected 
through a chain and sprocket drive 341 to a vertical shaft 
342 which is connected by a second chain and sprocket 
drive 344 to the vertical shaft 268 as shown in Fig. 3. 

Referring again to Fig. 5, provision is made for manual 
ly adjusting the threaded bearing sleeve 244 vertically in 
its bracket 246 in order to raise and lower the drive 
sprocket 242 to accommodate different positions of ad 
justment of the nozzle carrying units and for simultane 
ously adjusting the stationary brackets 236 carrying the 
roller tracks 230, 232 in order to vertically raise or lower 
the nozzle carrying units correspondingly for different 
sizes of containers. As seen in Fig. 5, a sprocket 346 
keyed to the sleeve 244 is interposed between the top 
face of the bracket 246 and the underside of a retaining 
member 348 secured to the bracket 246 by screws 350. 
The sprocket 346 is connected by a chain 352 to a sprocket 
354 fast on a vertical shaft 356 supported for rotation in 
the frame member 358. The upper end of the shaft 356 
is provided with a hand wheel 364) for rotating the 
threaded sleeve 244 in its bracket 246 to effect vertical 
adjustment of the drive sprocket 242. _As illustrated in 
Figs.'3 and 12, the chain 352 also runs around a sprocket 
262 fast on a vertical shaft 364 forming one of twelve 
similar shafts, each of which is connected to rotate to 
gether by a chain and sprocket drive 366. The lower end 
of each shaft 364 is threaded for cooperation with thread 
ed portions of the brackets 238 which form a part of 
each vertically adjustable stationary supporting unit carry 
ing the upper and lower guide tracks 230, 232. Thus, 
in operation rotation of the hand wheel 360 will effect 
simultaneous adjustment of the drive sprocket 242 and 
each stationary track support unit to raise or lower the 
movable nozzle supporting units relative to the containers 
to be cleaned. 
From the above description it will be seen that the 

present invention provides novel and efficient pneumatic 
cleaning apparatus for air cleaning containers, such as 
bottles, which are being continuously conveyed in an in— 
verted position and which is particularly adapted for air 
cleaning the interior of bottles having relatively small 
mouth openings by the provision of means for inserting 
the nozzles within the'continuc-usly moving containers 
during the cleaning operation whereby to cause any dust 
or other foreign particles in the containers to be sus 
pended therein and to be blown out of the mouth thereof. 

While the preferred embodiment of the invention has 
been herein illustrated and described, it will be understood 
that the invention may be embodied in other forms with 
in the scope of the following claims. 
Having thus described the invention, what is claimed 

1s: 

1. Container cleaning apparatus comprising, in com 
bination, means for resiliently gripping and continuously 
conveying at a relatively high speed open mouthed con 
tainers in an inverted position and in spaced relation over 
a straight line portion of an endless path,_air cleaning 
means including a supply of air under pressure and a 
plurality of spaced air nozzles connected therewith, means 
for moving the nozzles in alignment with the spaced con< 
tainers along said straight line portion, means operating 
independently of said air supply for reciprocating the 
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nozzles into and out of the containers during the con~ 
tinuous movement thereof to perform the cleaning op 
eration, and means comprising opposed gripper members 
movable with the nozzles and engageable with the necks 
only of the containers for positively registering the 
mouths of the resiliently gripped containers with said 
reciproca-ble nozzlm, said opposed gripper members ef 
fecting movement of a slightly misaligned resiliently 
gripped container to an aligned position. 

2. Container cleaning apparatus having, in combination, 
an endless conveyor means for resiliently gripping and 
continuously conveying containers in spaced relation from 
an upright position in an upper run to an inverted position 
in a lower straight line run, container supply means in 
cluding means for transferring containers from a supply 
in predetermined spaced relation to said endless con 
veyor, air cleaning means including a plurality of spaced 
cleaning units having air nozzles movable in alignment 
with the spaced and inverted containers along said lower 
run and to which compressed air is supplied, means op 
erating independently of said compressed air for recip 
rocating the nozzles into and out of the containers during 
the continuous movement thereof, and means comprising 
opposed gripper jaws movable with the nozzles and en 
gageable with the necks only of the containers for posi 
tively registering the mouths of the containers with said 
reciprocable nozzles, said opposed gripper jaws effecting 
movement of a slightly misaligned resiliently gripped 
container to an aligned position. 

3. Container cleaning apparatus as de?ned in claim 2 
wherein each spaced cleaning unit is connected to an end 
less chain, and means for driving the chain in timed rela 
tion to the movement of the containers. 

4. Container cleaning apparatus as de?ned in claim 2 
wherein each movable cleaning unit is mounted for ver 
tical adjustment, and provision is made for adjusting all 
of said cleaning units simultaneously to accommodate 
di?erent sizes of containers. 

5. Container cleaning apparatus as de?ned in claim 2 
wherein the compressed air connections to each movable 
cleaning unit includes an air chamber in which the lower 
end of a nozzle is mounted for reciprocation, a rotary 
valve, ?exible connections between said rotary valve and 
said air chambers, and means for rotating said valve in 
timed relation to the movement of said cleaning units. 

6. Container cleaning apparatus as de?ned in claim 5 
wherein each cleaning unit is independently operated and 
wherein the reciprocating means is arranged to effect in 
sertion and withdrawal of the nozzles at least twice dur 
ing the travel of the containers along the lower run of the 
conveyor, and wherein the rotary valve is arranged to 
release air to the nozzles while they are inserted in the 
containers whereby to effect two cleaning operations dur 
ing the travel of the containers through the lower run. 
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7. For use with container cleaning apparatus having a 

conveyer comprising a pair of opposed endless resilient 
elements disposed side by side and guided to provide an 
upper and a lower run, said resilient elements being ar~ 
ranged to grip and convey open mouth containers there 
between and to carry the containers from an upright 
position in the upper run to an inverted position in the 
lower nm, the improvement comprising air cleaning means 
including a supply of air under pressure and a plurality 
of spaced air nozzles connected therewith, means for 
moving the nozzles in alignment with the spaced con 
tainers along said lower run, means for reciprocating the 
nozzles into and out of the containers during the con 
tinuous movement thereof to perform the cleaning op 
eration, and opposed registering members movable with 
the nozzles and engageable with the necks of the con 
tainers for e?ecting movement of a slightly misaligned 
container gripped between the resilient elements to an 
aligned position whereby to positively register the mouths 
of the resiliently gripped containers with said reciprocable 
nozzles. 

8. Container cleaning apparatus comprising, in com 
bination, means for resiliently gripping and continuously 
conveying open mouthed containers in an inverted position 
and in spaced relation over a straight line portion of an 
endless path, air cleaning means including a supply of air 
under pressure and a plurality of spaced nozzles connected 
therewith, means for continuously moving the nozzles in 
alignment with the spaced containers throughout the 
length of said straight line portion, and means operating 
independently of said air supply for reciprocating the 
nozzles into and out of the containers during the con 
tinuous movement thereof to perform the cleaning opera 
tion. 

9. Container cleaning apparatus as de?ned in claim 8 
wherein the nozzles are also moved over a straight line 
portion of an endless path conforming to the straight line 
portion of said conveying means. 
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