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ABSTRACT: A vacuum operated device for withdrawing air 
from a package, lifting the package and positioning the 
package for closing. The device includes only a few parts and 
has two main assemblies connected by a quick clamp. The 
parts may be disassembled and assembled by hand without the 
use of tools for cleaning. One of the assemblies has two subas 
semblies, an axial suction tube and an axial slide handle which 
are mounted in the ?rst vacuum chamber and the other as 
sembly includes a piston and a cylinder. A vacuum nozzle is 
provided having a sump. A new vacuum operated apparatus 
construction is also provided wherein a permanently open re 
lief vent is present. - 
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VACUUM APPARATUS AND SNORKEL NOZZLE 
This invention relates to an improved device for removing 

air from a package. In another aspect, the invention relates to 
an improvedvacuum operated device. In another aspect, the 
invention relates to the vacuum packaging of poultry or the 
like in ?exible ?lm bags. In yet another aspect, the invention 
relates to a combined vacuum packaging, lifting and position 
ing device with the package being yacuumized and then auto 
matically lifted off the supporting surface so as to permit twist 
ing of the neck on the package prior to clipping or otherwise 
sealing with the device pivoting to position the package’s neck 
for sealing. - 

It is known practice for processors of turkeys, chickens, and 
poultry products to individually vacuum pack each bird in a 
collapsible airtight bag which may be made of any suitable 
thermoplastic such as biaxially oriented irradiated 
polyethylene. For simplicity, the invention will be described 
with reference to the ‘packaging of poultry or the like; how 
ever, the invention is broadly applicable to the removal of air 
from any collapsible material in which a product may be 
placed. 
A process has heretofore been proposed wherein a nozzle 

(in communication with a means for creating a vacuum) is in 
serted into the package to be vacuumized. After a suf?cient 
period of time to effectively remove the air from the package, 
the package is twisted so as to prevent entrance of air into the 
evacuated package and the twisted neck is then sealed by 
means such as clipping or heat sealing. In one packaging 
method the bird is ?rst placed in each bag in a substantially 
vertical position and disposed immediately below a ?xed verti 
cal nozzle. While the operator holds the bag mouth over the 
nozzle, the air is exhausted within the interior of the bag. 

In U.S. Pat. No. 3,312,256, issued to D. J. Reisinger and as 
signed to the same assignee as this application, an improved 
mechanism is provided so that it is unnecessary for the opera 
tor to lift the bird and the bag off the table during the package 
closing procedure. The patent illustrates a vacuum actuated 
lifting mechanism supported above a packing table and carry 
ing an associated vacuum nozzle assembly. The arrangement 
is such that when a vacuum condition is established within the 
mechanism, the, latter will operate to raise the nozzle, and con 
sequently the bird and bag, upwardly a sufficient distance 
above the table to permit the operator to twist the bag after a 
vacuum has been obtained in the bag. The bag is then 
removed from the nozzle and sealed. After the package has‘ 
been vacuumized and sealed, it is subjected tota heat shrinking 
operation so that the bag shrinks to form a skintight package 
about the bird. 

It is an object of this invention to provide a new- and im 
proved vacuum operated apparatus. 
Yet another object of the invention is to provide a drip 

proof nozzle for a vacuum packaging device. 
Still another object of the invention is to provide such ap 

paratus having a minimalnumber of parts that can be easily 
disassembled for cleaning and reassembled. without the neces 
sity of tools or skilled labor. 

In carrying out one aspect of my invention in one form 
thereof, 1 have provided a vacuumizing apparatus having an 
improved, vacuum nozzle assembly. The vacuum nozzle‘as 
sembly has a ?rst tubular vacuum chamber cylinder that is 
continuously connected to a vacuum source during operation. 
The inside of the vacuum chamber has a spring» retaining seat 
at its lower end and an enlarged ?ange is present at its top por 
tion. An axial suction tube extends axially through the vacuum, 
chamber and projects therebelow. The suction tube has ahead 
at its upper end, a reduced snout at the lower end, a‘ bore 
formed by the channel extending axially through it, a plug seat 
opening through its, opposite sides intermediate its ends and 
bisecting the bore and dividingthe bore into an upper section 
and a lower section. A lower constricted radial region is 
formed on the outer surface of the suction tube overlying and 
intermediate the ends of the tube slower section. A pair of op, 
posed slot ports open through opposite sides of this lower con 
stricted area into the lower section of the bore. An upper con 
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stricted radial region on the outer surface of the suction tube 
overlies and is intermediate the ends of the ‘upper section and 
below the tube’s head, a pair of opposed ports open through 
opposite sides of the upper constricted area into the upper’ 
section of the bore. A threaded region is provided on the outer - 
surface of the suction tube above and adjacent to the reduced 
snout and a plurality of separate O-ring seats are provided, 
one on each side of each of the pairs of ports directly adjacent 
thereto and‘ extending radially around the suction tube. A plu 
rality of O-rings are positioned one in each of the O-ring seats 
and project beyond the adjacent outer surface of the suction 
tube. A plug is positioned in the plug seat and separates the 
upper bore section from the lower bore section. An axial slide 
tube, sized to receive the axial suction tube axially therein for 
leak free engagement of the O-rings, is slidably positioned on 
the suction tube and extends from inside the vacuum chamber 
cylinder to below the vacuum chamber cylinder. A hand grip 
is formed around the lower end of the slide tube and posi 
tioned below the ?rst vacuum chamber cylinder and an under 
cut slot is formed on the outer surface of the slide tube and 
opens to its upper edge.‘A plurality of ports open through the 
sides of the slide tube to the suction tube and an end port is 
formed at the upper end of the slide tube by an enlarged area 
opening out at the upper end of the slide tube. A tubular 
locking sleeve in the upper part of the ?rst vacuum chamber 
has a spring retaining seat on its outside surface and a lug ex 
tending into its inside. The locking sleeve is engaged over the 
tubular slide with the lug engaged in the undercut slot. A heli 
cal spring is compressively engaged between the seat on the 
inside of the tubular vacuum chamber and the seat on the out 
side of the locking sleeve. 
The improved nozzle assembly has a new dripless vacuum 

nozzle which itself forms an important aspect of my invention. 
This nozzle has a closed tip with a sump in the tip and at least 
one port above the sump. The nozzle has the outer con?gura 
tion of a cylinder with a rounded point at its outer closed tip, 
the inside of the nozzle is a cylindrical bore penetrating axially 
below the ports to form the sump. A threaded area is formed 
on the inside of the nozzle at its upper end above the ports and 
these threads are meshed with the threads on the suction tube 
securing the nozzle to the suction tube. 
The vacuumizing apparatus also has an improved vacuum 

lifting mechanism. This vacuum lift mechanism has a tubular 
vacuum chamber cylinder with a reduced ?ange area at the 
bottom of the tubular chamber and a plurality of locking lugs 
at the upper end of the tubular cylinder. A piston shaft with a 
piston mounted thereon is positioned in the cylinder. The 
cylinder reciprocates on the piston. The upper section of the 
bore in the axial suction tube opens into the tubular vacuum 
chamber cylinder of the lift mechanism below the piston. A 
cap is secured to the cylinder through a plurality of undercut 
slots that mate with locking lugs at the upper end of the tubu 
lar cylinder. A throat extending through the top of the cap 
journals the piston shaft in the cap. A universal joint is 
mounted on the outer end of the piston shaft opposite the 
piston for pivoting the apparatus. 
A quick clamp engages the enlarged ?ange at the top of the 

?rst tubular vacuum chamber and the reduced ?ange area at 
the bottom of the second tubular vacuum chamber clamping 
the vacuum nozzle assembly and vacuum lifting mechanism 
together. 

In understanding the operation of my device it is helpful to 
understand the principles of its operation that prevent drip 
back, as I have determined them to be. Of course, I do not 
wish to be bound by any failure of these ?ndings to be full and 
accurate in all respects, they are however my beliefs. Drip 
back is most pronounced when the vacuum in‘ the bag and in 
the vacuum nozzle‘ assembly substantially equalize. At this 
time any ?uid material sucked up'into the device begins to run 
downthe vacuum suction tube and collect in'the sump. When 
the bag is clipped and severed adjacent to the clip, as is the 
usual practice, there is a tremendous inrush of air that has a 
venturi tube- type of effect that cooperates with the sweep of 
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the air itself to remove any material present in the sump 
therefrom. Any material removed from the sump is deposited 
in a collection tank (not shown) positioned in the line between 
the conduit 6 and the vacuum pump (not shown). This assures 
that no ?uid materials will drip from the nozzle ports con 
taminating successive birds or other articles being packaged. 
The nozzle tip can, of course, be removed if some object were 
to become wedged in one of the nozzle ports. 
By an aspect of my invention, in one form thereof, l have 

provided a vacuum operated apparatus operable to 
' reciprocate a piston means by supplying a vacuum thereto 
while a continuously open vent admits venting air to said 
piston means. 

In the drawings, FIG. I is an elevational view showing the 
lifting mechanism and vacuum nozzle assembly with the 
package off the table and twisted and in phantom lines the 
device pivoted to position the twisted neck of the bag in the 
throat of a clipper. 

FIG. 2 is an enlarged partial vertical section of the nozzle as 
sembly and lifting mechanism. 

FIG. 3 is an exploded view of the vacuum nozzle assembly 
of FIG. 2 with phantom lines depicting the order of assembly. 

FIG. 4 is a variation of my device similar in view of FIG. 2 
but broken away above the vacuum nozzle assembly. 

Referring now to FIG. 1, an embodiment is shown compris 
ing‘a packing table surface 2, a support assembly 4, a conduit 
6 in communication with the vacuum nozzle assembly 7 and a 
means for withdrawing air therefrom (not shown), and a 
vacuum actuated lifting mechanism 8. The assembly 7 and 
mechanism 8 together form the vacuumizing apparatus or 
device 10. 

In operation, the operator places a bird 12 (such as a turkey 
or chicken, whole and dressed) on the table 2, inserts the bird 
into a heat shrinkable plastic bag 13 in such a manner that the 
nozzle and part of its mounting tube 14 can be inserted into 
the cavity of the-bird. With the end of the bag 13 and the en 
closed bird l2 resting on the table 2, the operator inserts the 
nozzle into the cavity of the bird 14 and gathers the opened 
end-of the bag 13 around the lower portion of the nozzle as 
sembly 7. The operator then grips the ?lm of the bag 13 tightly 
about handle 15 and pulls down on handle 15 to actuate the 
vacuum valve. A vacuum is drawn through conduit 6 and the 
nozzle assembly 12 as hereinafter described with the lifting 
mechanism 8 subsequently being actuated to lift the bird off 
the table and simultaneously withdraw the nozzle from the 
cavity of the bird into the upper portion of the bag while con 
tinuing to draw a vacuum. The operator permits the bag to 
drop slightly as desired to increase clearance between the bird 
and the nozzle while simultaneously rotating the bag to twist 
the bag’s neck and close the vacuumized bag. The device 10 is 
then pivoted to position the twisted neck portion of the bag in 
a clipper (not shown) and a clip is applied to the twisted neck 
to retain the vacuum. A suitable clipper is shown in US. Pat. 
No. 3,383,746 issued to Narduzzi, Wing and Forte and as 
signed to the same assignee as this application. The clipper 
would simply be mounted to one side of the table 2 at a height 
disposing its throat within the pivot arc of the bag’s neck. The 
clipper’s throat 9 should, of course, be oriented for easy en 
trance of the neck of the bag in a manner such as is shown in 
phantom lines in FIG. 1. Of course, other securing means 
could be employed to secure the bag’s neck. 

Referring now to FIG. 3 which is an exploded view 
representing the assembly arrangement of my device 10, it 
may be seen that there are two basic subassemblies, the 
vacuum nozzle assembly 7 and the vacuum actuated lifting 
mechanism 8 (FIG. 1) which are jointed together by quick 
clamp 16. There are a total of 14 parts in the vacuum noule 
assembly 7, including the quick clamp, and six O-rings, and 13 
parts in the vacuum actuated lifting mechanism 8 not counting 
the three small dowel pins 20, 21 and 22 or the lugs 23, 24 and 
25 which they respectively secure to the vacuum lift cylinder 
26, or the universal joint 27 which is permanently secured to 
the support 4 once the device 10 has been installed for opera 
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4 
tion. Thus for the complete cleaning of the device only 27 
pieces would need to be disassembled, as will become ap 
parent hereinafter. It is also important to note that no tools are 
necessary for the general assembling or disassembling of the 
device. 
Looking now at FIGS. 2 and 3 it will be seen that the bottom 

of cylinder 26 has a reduced ?ange portion 29 thereon. The 
axial slide tube 30 has a plurality of ports 31 entering into a 
central channel or bore 32. There are four parts 31, two pairs 
with each port in a pair opening through an opposite side of 
the slide. The slide 30 has an undercut locking lug slot 33 
formed on its outer surface. The lower portion of the slide 30 
is formed into a handle or gripping portion 34. The upper por 
tion of the inside or channel 32 of the slide 30 is enlarged to 
form an end port region 35. The slide 30 is inserted through 
the lower or ?rst vacuum chamber cylinder 36 which has the 
O-ring 37 mounted in a seat portion 38 (FIG. 2) to prevent 
vacuum leakage between the slide 30 and the cylinder 36. The 
conduit 6 opens into the open barrel of the first vacuum 
chamber 36. The upper end of cylinder 36 has an enlarged 
?ange area or portion 39. As may be seen in FIG. 2, the lower 
portion of the cylinder 36 has a spring seat 40 on which main 
helical spring 41 is seated. The tubular, cylindrical locking 
sleeve 42 is then inserted in the position shown in FIG. 2 into 
the spring until seat 43, which is on the outside of the locking 
sleeve, engages against the upper end of the spring. Then the 
spring and locking sleeve are inserted into the lower cylinder 
36 and the locking sleeve’s lug 44 is engaged in the undercut 
lug retaining slot 33 and seated in locking engagement to 
operationally hold the only moving parts of the vacuum nozzle 
assembly 7 together. It may be seen that lug 44 extends into 
the inside of the locking sleeve. The moving parts of the nozzle 
assembly 7 are the locking sleeve 42 which is connected to 
and moves with the slide 30 and of course the active portions 
of the spring 41. Cut outs 45 are provided on locking sleeve 42 
so that the locking sleeve will not cut off the flow of air 
through ports 31. 

Into the subassembly described in the previous paragraph is 
inserted a second subassembly which is made up of the nozzle 
mounting tube or vacuum suction tube 41 on which have been 
assembled in the order shown O-rings 46, 47, 48, 49 and 50. 
The O-rings are seated in appropriately sized seats 51, 52, 53, 
54 and 55 respectively for reasons which will become ap 
parent hereinafter. The upper end of tube 14 has a head 56 
which seats on the inside of ?ange 39. The nozzle tip 60 is as 
semblied onto threads 61 of the vacuum suction tube 14. The 
suction tube 14 has a bore 62 extending axially therethrough 
for its entire length. A bore separating plug seat 63 opens 
through opposite sides of the suction tube intermediate its 
ends bisecting the bore 62 and dividing the bore into an upper 
secton 64 and a lower section 65. A plug 66 is positioned in 
the bore seat 63 and separates the bores sections 64 and 65 
from one another for reasons which will become apparent 
hereinafter. The lower bore section 65 has a pair of identical 
lower ports or slots 67 which open through opposite sides of 
the suction tube 14 into the bore 62. The slots 67 open out of 
the suction tube in a lower constricted radial region or area 68 
on the outer surface of the suction tube and overlying and in 
termediate the ends of the lower secton 65. The upper section 
of the suction tube has a pair of opposed circular ports or 
upper ports 70 which open through opposite sides of the suc 
tion tube into the bore 62 in a manner similar to the ports 67. 
An upper constricted radial region or area 71 is also formed in 
the outer surface of the tube 14 to provide for the ?ow of ?uid 
(the evacuated air) between the ports 70. 

Nozzle 60 may be seen in FIGS. 2 and 3 to have an outer 
con?guration that is cylindrical with a rounded point at its 
closed outer tip. The inside chamber of the nozzle 60 is a 
countersunk cylindrical bore 72 with a sump portion 73 ex 
tending below the ports 74. Two double pairs of ports 74 open 
through the vacuum nozzle to provide a total of eight nozzle 
ports. The upper end of the inside of the nozzle has a threaded 
area 75 above the ports 74. The nozzle 60 is a dripless nozzle, 
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any flowback collecting. in the sump where it is subsequently 
evacuated during the next vacuumizing operation. 
The lifting section 8 of the device 10 has a lift cylinder 26 

the upper end of which is closed by a cap 76. Shaft 77 is in 
serted through mouth or throat 78 of the cap and into one 
cylinder 16 and joumaled in ball bushing 80 which is held in 
the throat 78 by snaprings 81 and 82 which are held in ex 
tended position by respective seats 83 and 84 in the throat 78 
of cap 76. Side slip slots 79 secure the cap 76 in position on 
cylinder 26 by a tight frictional ?t with respective one of lugs 
23, 24 and 25. Thumb screw 88 is screwed down in thumb 
screw hole 89 until it projects into slot 79 after the lugs have 
been seated to secure the lugs in their positions. The lower end 
87 of the piston shaft 77 supports the piston 90 which when 
acted on by the vacuum causes the cylinder 26 to rise, lifting 
the nozzle assembly and the vacuumized package. The piston 
90 includes a piston cup 91 mounted over a washer 92 and 
clamped between washer 92 and washer 93 by a nut 94 which 
secures the assembly against shaft seat 95 in operating posi 
tion, rubber bumper 96 having been assembled on the shaft 
cylinder 97 and resting on washer 92. The end 87 of the piston 
shaft may be seen to be threaded for receipt of nut 94. The 
shaft cylinder 97 reciprocates in the ball bushing 80. The 
upper threaded end 98 of the shaft 77 is secured in the univer 
sal joint 27 which is in turn secured to the stand 4. Rubber 
bumper 100 is assembled on the shaft cylinder 97 and rests 
against washer 101 which is held between seat offset 102 and 
the universal joint 27. The bumper 100 remains in position 
due to its frictional engagement with shaft 77. Looking in par 
ticular at P16. 2 the relief port 103 may be seen opening 
through the bottom wall 104 of the cylinder 26. The relief port 
is continuously open being only about three thirty-seconds of 
an inch in diameter while the inside diameter of the cylinder 
26 is 3% inches. This ratio enables a vacuum of about 22 
inches of Hg to lift the nozzle assembly and the cylinder, with 
up to a 30 pound product, on the shaft 77 even though the 
port remains open to the ambient and is totally unobstructed. 
The assembly of the parts will now be brie?y explained with 

particular relation to their assembly and disassembly in the 
plant for cleaning, sanitation and maintenance. To assemble 
the nozzle assembly 12 into a unit it is usually preferable to 
?rst assemble the parts on the suction tube 14 by moving the 
O-rings 46, 47, 48, 49 and 50 over reduced end or snout 105 
of the suction tube and sliding them successively into their 
respective seats 51, 52, 53, 54 and 55. The O-ring 37 is then 
positioned in its seat 38 of the lower cylinder 36. Next slide 
member 30 is inserted upwardly through the lower cylinder 
36, spring 41 is then inserted into the cylinder 36 and locking 
sleeve 42 is inserted downwardly into the cylinder 36 with the 
lug 44 aligned with slot 33 of the slide 30. The locking sleeve 
42 is pushed downwardly against the spring and twisted into 
the locking position. The assembled suction tube is then 
dropped down through the assembled locking sleeve and slide 
member. 
To assemble the lift portion 8 of the device 10, the snapring 

82 is positioned in seat 84 and ball bushing 80 is slipped into 
throat 78 and down against the snapring 82. Snapring 81 is in 
serted through the throat 78 and positioned in seat 83 locking 
in the ball bushing 80. The piston is then assembled on the 
piston shaft with the bumper 96 being positioned about the 
shaft cylinder 97 ?rst just above the shaft seat 95. The piston 
cup 91 is positioned over washer 92 and the assembled washer 
92 and piston cup 91 are positioned on seat 95 and the secur 
ing washer 93 is positioned on the shaft below the cup 91 and 
the nut 94 is secured on threads 87 to secure the parts in posi 
tion. The shaft may then be inserted upwardly through throat 
86 or it could alternatively have been inserted downwardly 
through the throat before assembly of the piston parts. The 
upper bumper 100 and the washer 101 are then positioned 
over the threaded portion 98 of the shaft 77 and seated on the 
seat 102. The universal joint 27 is screwed onto the threaded 
portion 98. The piston 90 is then inserted into cylinder 26 and 
the cap 76 is engaged on the upper end of cylinder 26 and 
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secured in position by engaging lugs 23, 24 and 25 with 
respective ones of the slots 79. Thumb screw 88 is tightened to 
prevent the slots from being moved out of secure engagement 
on the lugs. The two larger subassemblies 7 and 8 now being 
complete, are aligned and the quick clamp 16 secures them 
together by engaging over reduced ?ange area 29 at the bot 
tom of cylinder 26 and the enlarged ?ange 39 at the top of the 
cylinder 36 and being closed to clamp the members securely 
together. 

For cleaning, several different phases of cleaning may be 
carried out depending upon the extent of cleaning required at 
various times depending upon the operating conditions. It is 
contemplated that the nozzle tip need be screwed on only 
handtight and therefore it can be removed by gripping secure 
ly with the ?ngers and rotating it to unscrew the tip for clean 
ing and the tip can be reinstalled in the same manner 'by 
gripping it with the ?ngers and screwing it back into position. 
In the usual packing house procedure, when poultry is being 
packaged, it is the practice to disassemble the entire nozzle 
vacuum portion of the apparatus at the end of each day’s 
packaging and frequently more often as required by governing 
regulations. To do this, ordinarily, it is only necessary to 
remove the quick clamp 16 and disconnect the locking sleeve 
42 by depressing and twisting it manually to remove the lug 44 
from the slot 33. All of the parts may then be separated in sub 
stantially the reverse order of that described for their as 
sembly. It may be seen that this is entirely a hand operation, 
no tools being necessary. The nozzle tip 60 would, of course, 
also be removed for cleaning. Ordinarily it would not be 
necessary to remove the O-ring 37 from its seat or the O-rings 
46, 47, 48, 49 and 50 from their seats, but only to scrub past 
them with a cleaning solution and brush, twisting the brush as 
it passes. However, the O-rings can easily be removed when 
desired. 

Ordinarily contaminates would not rise up into the lift por 
tion 8 of the device 10 since they are drawn off through con 
duit 6 by the vacuum. If it is desired to clean lift cylinder 26 
this may easily be done by removing lift cylinder 26 from cap 
76. First thumb screw 88 is loosened and then the cap 76 is 
removed by twisting it to separate lugs 23, 24 and 25 from the 
locking slots 79. Then sliding lift cylinder 26 down off of 
piston 91. It can be appreciated that unless the piston cup 91 
has worn, it would be very unlikely that any contaminates 
would be above the piston cup and thus the piston 90 and the 
cylinder 26 could be scrubbed and then the assembly reassem 
bled in clean condition. It should be noted that no tools have 
been necessary for any of this operation. 
When it is necessary to replace a piston cup, at the most 

only a simple wrench is required to unscrew nut 94. Of course, 
the various rings and parts can be easily replaced when 
required in the same manner as the cleaning is carried out. 
While my invention is not limited to the use of speci?c 

materials in its construction 1 have found the following materi 
als to be optimum, particularly when the device is to be used 
in its preferred application, to package poultry. My bumper 
washers are made of rubber, preferably neoprene. All of the 
O-rings and the piston cup are of food approved nitrile rubber. 
The plug 66 is made of food approved plastic (DELRIN TM 
DuPont). All other parts are made of stainless steel type 303 
or 304 except for the lift cylinder 6 and cap 76 which are 
made of 6061 T 6 aluminum and aluminum alloy 356 respec 
tively. 

Turning now to a more detailed description of the operation 
of my device 10 after the device has been mounted on stand 4 
and starting from the rest position, the slide 30 is held in the 
raised position by the spring 41 and the weight of the device 
10 will have placed the piston 90 at the upper end of cylinder 
26 pulling the cylinder down over the piston. The operator 
takes a bag containing a product, such as is shown in FIG. 1, 
places the bag on the table 2 and pulls the bag's open mouth 
up around and over the handle 34 after inserting the nozzle tip 
60 into the bird's cavity by manipulating the bird (such as a 
turkey) to a position standing on end. All of this is done in one 
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quick motion during which time there is no vacuum on the 
nozzle tip 75. The operator will then pull down on the handle 
34 while gripping the bag’s mouth and neck tightly gathered 
about handle 34 with one hand. The handle 34 is pulled down 
until the ports 31 which are aligned with cutouts 45 are axially 
aligned with the lower constructed radial region 68 which 
opens to slot ports 67. This connects the vacuum at the 
vacuum tube 6 through the interior circumference of the 
lower cylinder member 36 with the lower section 65 of the 
bore 62 and the nozzle 60 which opens to the inside of the bird 
14 through ports 74. The vacuum draws air out of the bird 
body cavity which is open to the inside of the bag, and out of 
the bag itself up through the open, connected vacuum chan 
nel. This collapses the bag tightly about the bird. As the slide 
30 is pulled down further ports 31 remain axially aligned with 
slot ports 67 and end port 35 clears O-ring 416 admitting the 
vacuum force to the upper constricted radial region 71 which 
opens to ports 70 admitting the vacuum force to the upper 
section 64 of the bore 62 causing the cylinder 26 to rise up on 
the piston 90 lifting the bird 14 and bag 13 upwardly. The 
operator maintains down pressure on the slide 30 and vacuum 
continues to be effectively applied within the packaged 
product while the apparatus is being lifted. The operator 
usually allows the bag to drop slightly by slipping under his 
hand and twists the bag until a twisted portion of the bag’s 
neck has dropped sufficiently below the nozzle’s tip to allow 
sufficient space between the tip of the nozzle and the product 
for the clip to be applied securely to maintain the vacuum 
within the bag. The device is pivoted on the universal joint 27 
to position the twisted neck 13 the throat 9 of a clipper (not 
shown in detail). A clip is applied sealing the bag and usually 
the bag’s neck is severed above the clip. The severed bag is 
generally allowed to fall a few inches to a moving conveyor 
(not shown) positioned below the clipper’s throat 9. The con 
veyor transfers the bagged product to the next operation, for 
example to a shrink tunnel (not shown). The remaining bag 
portion is removed from the device 10 by the operator releas 
ing his grip on the handle 34 and discarded and the apparatus 
is allowed to return to its original starting position for the 
beginning of a new cycle of operation. The weight of the ap 
paratus returns the cylinder 26 to its down position and the 
device 10 to its upright position. The spring 41 raises the 
locking sleeve 42 and the connected slide 30 back up through 
cylinder 36. 
The projection of the reduced snout 105 below the ports 74 

of the nozzle tip 60 assures that the air entering the nozzle tip 
60 will sweep the bottom of the sump as it passes into the 
device 10. This provides direct turbulent air impinged on any 
materials in the sump, with some air turbulence as well as a 
venturi effect. 
A special species of my sump nozzle member 60 was in 

vented by Dave L. Owen and disclosed and claimed in a 
copending application of his ?led on even date with this appli 
cation and entitled Vacuum Nozzle Device Ser. No. 844,883 
?led July 25, 1969 and assigned to the same assignee as this 
application. 
Another important feature of this invention is its easy 

modi?cation to a nonlift device FIG. 41 having a shortened 
vacuum suction tube 107 which is exactly like the tube 14 ex 
cept that its lower end is shortened. The purpose of providing 
such a modi?cation capability is to enable the conversion of a 
packing line from packing large poultry products such as tur 
keys to packaging small cornish hens or the like with only 
minor changes‘ in the device 10. Only two parts are switched. 
The locking sleeve 42 is replaced by locking sleeve 108 which 
is slightly longer, so that it stops the downward movement of 
the slide tube 30 by bottoming on the downward stroke before 
the upper port 35 is opened. The other change is to the shor 
tened vacuum suction tube 107. The assembly and disas 
sembly of the device 10 to make these changes is exactly the 
same as previously described and the maintenance would also 
be the same. It may be observed that these two parts could be 
independently substituted if one of the changes in the 
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character of the device 10 was desired. All of the seals in the 
device of FIG. 4 may be seen to be above the ports in the noz 
zle. There is su?icient clearance in the parts so that when the 
slide is pulled below the level of the ports the air can flow up 
between the nozzle tip and the slide into the ports to accom 
plish the evacuation of a bag. I 
The modi?ed device is used when a small item is being 

packaged and it is not desired to insert the nozzle into the item 
but only to apply the vacuum to the bag. Such small items are 
generally lightweight and do not require a lifting characteristic 
in the device. Usually such items are manually lifted off of the 
table to secure the bags neck about the handle 34 to eliminate 
having to raise the table 2. 
The operating relationship between the vent 103 and the 

vacuum chamber cylinder 26 has been found to be within the 
variables of about 15 to 28 inches of Hg with a vent hole area 
of 0.0069—0.0094 square inches to an effective piston face 
area or a cylinder cross section area of 9.62] l square inches. 
Of course, the area of the piston face could be changed or any 
other parameter could be changed so long as the operable 
ratios are maintained. It may be seen that in the apparatus 
shown it is not the piston itself that moves but the piston 
means, cylinder 26, that actually moves. The surprising 
discovery that no closing device was required for operation of 
second vacuum chamber 26 was very important in simplifying 
the device 110 and its maintenance. 

I claim: ' 

1. In a vacuumizing apparatus: 
I. a vacuum nozzle assembly; 

a. a ?rst tubular vacuum chamber cylinder continuously 
connected to a vacuum source during operation, 
1. a spring retaining seat on the inside of said ?rst tubu 

lar vacuum chamber at its lower end, 
2. an enlarged ?ange at the top of said ?rst tubular, 
vacuum chamber, 

b. an axial suction tube, said suction tube extending axi 
ally through said ?rst vacuum chamber cylinder and 
projecting therebelow, 
1. a head at the upper end of said suction tube, 
2. a reduced snout at the lower end of said suction tube, 
3. a bore extending axially through said suction tube, 

said bore forming a channel through said axial suc 
tion tube, 

4. a plug seat opening through opposite sides of said 
suction tube intermediate the ends thereof bisecting 
said bore and ‘dividing said bore into an upper section 
and a lower section, 

5. a lower constricted radial region on the outer surface 
of said suction tube overlying and intermediate the 
ends of said lower section, 

5. a pair of opposed slot ports opening through op 
posite sides of said lower constricted area into the 
lower section of said bore, 

7. an upper constricted radial region on the outer sur 
face of said suction tube overlying and intermediate 
the ends of said upper section and below said head, 

8. a pair of opposed ports opening through opposite 
sides of said upper constricted area into the upper 
section of said bore, 

- 9. a threaded region on the outer surface of said suction 
tube above and adjacent to said reduced snout, 

10. a plurality of separate O-ring seats, one on each 
side of each of said pairs of ports directly adjacent 
thereto and extending radially around said suction 
tube, 

c. a plurality of O-n'ngs, one positioned on each of said O 
ring seats and projecting beyond the adjacent outer sur 
face of said suction tube, 

d. a plug, said plug positioned in said plug seat and 
separating the upper bore section from the lower bore 
section, 

e. an axial slide tube sized to receive said axial suction 
tube axially therein for leakfree engagement of said O 
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rings, said slide tube slidably positioned on said suction 
tube, extending into said ?rst vacuum chamber 
cylinder and extending below said ?rst vacuum 
chamber cylinder, 
1. a handgrip formed around the lower end of said slide 
tube and positioned below said ?rst vacuum chamber 
cylinder, 

2. an undercut slot on the outer surface of said slide 
tube opening to the upper edge thereof, 

3. a plurality of ports opening through the sides of said 
slide tube to said suction tube, 

4. an end port fonned at the upper end of said slide 
tube, said end port formed by an enlarged area open 
ing out at the upper end of said slide tube, 

f. a tubular locking sleeve positioned in the upper part of 
said ?rst vacuum chamber, 
1. a spring retaining seat on the outside of said locking 

sleeve, and 
2. a lug extending into the inside of said locking sleeve, 

said locking sleeve engaged over said tubular slide 
and said lug engaged in the undercut of said undercut 
slot, 

g. a helical spring, said spring compressively engaged 
between said spring retaining seat on the inside of the 
tubular vacuum chamber and said spring retaining seat 
on the outside of the locking sleeve, 

h. a nozzle tip, 
1. a sump in the lower end of said noule tip, 
2. a plurality of ports in said nozzle tip above said sump, 
3. a threaded area in the nozzle tip above said ports, 

said threads meshed with said threads on the suction 
tube securing them together, 

II. a vacuum lifting mechanism; 
a. a second tubular vacuum chamber cylinder, 

1. a reduced ?ange area at the bottom of said second 
tubular vacuum chamber cylinder, 

2. a plurality of locking lugs at the upper end of said 
second tubular vacuum chamber cylinder, 

b. a piston shaft, 
c. a piston, said piston mounted on one end of said shaft 
and positioned in said second tubular vacuum chamber 
cylinder for reciprocation of said second tubular 
vacuum chamber cylinder thereon, the upper section of 
the bore of said axial suction tube opening into said 
second tubular vacuum chamber cylinder below said 
piston, 

d. a cap, 
1. a throat extending through the top of said cap, said 
piston shaft journaled in said throat, 

2. a plurality of undercut slots, said undercut slots mat 
ing with said locking lugs at the upper end of said 
second tubular vacuum chamber cylinder to secure 
said second tubular vacuum chamber cylinder and 
said cap together, 

e. a universal joint, said universal joint mounted on the 
other end of said piston shaft, 

III. a quick clamp, said quick clamp engaged on said en 
larged. ?ange at the top of said ?rst tubular vacuum 
chamber cylinder and said reduced ?ange area at the bot 
tom of said second tubular vacuum chamber cylinder and 
clamping said vacuum nozzle assembly and vacuum lift 
ing mechanism together. 

2. In a vacuumizing apparatus: 
1. a vacuum nozzle assembly including, 

A. a ?rst vacuum chamber connected to a vacuum source 
during operation, 

B. an elongated conduit extending through said ?rst 
vacuum chamber, 
1. a divider in said conduit intermediate its ends bisect 

ing said conduit into an upper section and a lower 
section, 

2. at least one lower port opening into the lower section 
of said conduit, 
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3. at least one upper port opening into the upper sec 

tion of said conduit, 
C. a slide mounted on said conduit, 

1. at least one port in said slide opening to said conduit 
and movable into and out of communication with 
said lower port (8) ( 2) to open and close said port, 

2. a means on said slide opening said upper port, 
II. a vacuum lifting mechanism, said vacuum lifting 
mechanism mechanically connected to said vacuum noz 
zle assembly for lifting said assembly and including: 
A. a second vacuum chamber, said second vacuum 
chamber operably connected to the vacuum source 
through said upper port of said conduit. 

3. The apparatus of claim 2 wherein: 
The ?rst vacuum chamber I (A) includes: 

1. a spring retaining seat on its inside at its lower end, 
The slide I (C) is: ‘ 

a circumenveloping member extending around the elon 
gated conduit I (B), and includes: 

3. an undercut slot on its outer surface opening to the 
upper edge thereof, 

The vacuum nozzle assembly I includes: 
D. a ?ange at its upper end, 
E. a tubular locking sleeve positioned in the upper part of 

the ?rst vacuum chamber I (A), said tubular locking 
sleeve including: 
1. a spring retaining seat on its outside, 
2. a lug extending into its inside, said locking sleeve en 
gaged over said tubular slide and said lug engaged in 
the undercut slot I (C) (3), 

F . a helical spring, said spring compressively engaged 
between the spring retaining seatl (A) 
I. and the spring retaining seat I (E) (l), 

The vacuum lifting mechanism lI includes: 
B. a ?ange at its bottom 

The vacuumizing apparatus includes: 
III. a quick clamp, said quick clamp engaged on the ?ange I 

(D) at the upper end of said vacuum nozzle assembly I 
and the ?ange II (B) at the bottom of said vacuum lift 
mechanism II and clamping said vacuum nozzle assembly 
and vacuum lifting mechanism together. 

4. The apparatus of claim 3 wherein: 
The dividerI (B) ( l ) in said conduit] (B) is: 

a. a plug seat opening through opposite sides of said con 
duit intermediate its ends bisecting said conduit into 
said upper section and said lower section, and 

b. a plug, said plug positioned in said plug seat and 
separating the upper bore section from the lower bore 
section, 

The elongated conduit] (B) includes: 
4. a lower constricted radial region on its outer surface 

overlying and intermediate the ends of said lower sec 
tion of said conduit, and the lower port I (B) (2) opens 
through said lower constricted area into the lower sec 
tion of said conduit, 

5. an upper constricted radial region on its outer surface 
overlying and intermediate the ends of said upper sec 
tion and the upper port I (B) (3) opens through said 
upper constricted area into the upper section of said 
conduit, and 

6. a plurality of separate O-ring seats, one on each side of 
each of said constricted areas I (B) (4) and l (B) (5) 
and extending radially around said conduit, and 

The circumenveloping slide 1 (C) includes: 
4. a handgrip formed around its lower end and shaped to 

facilitate the gathering of a bag‘s neck in airtight grip 
under a human hand when the bags neck is interposed 
between the hand and the grip, 

The vacuum nozzle assembly I includes: 
G. a plurality of O-rings, one O-ring positioned in each of 

said O-ring seats and projecting beyond the adjacent 
outer surface of said suction tube, and 
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The circumenveloping slide I (C) is sized and positioned 
with respect to the elongated conduit I (B) and the 0 
rings I (G). to be in leak free engagement with the O-rings 
I (G). 

5. The apparatus of claim 2 wherein: 
The elongated conduit I (B) extending through the ?rst 
vacuum chamber I (A) is: 
a vacuum nozzle and includes: 
4. a threaded region at its lower end, 
5. a reduced snout below the threaded region (4) 
6. a nozzle member comprising: 
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a. a closed terminal end, 

b. a sump in the lower end, 
c. a plurality of ports above said sump, 
d. a threaded area above said ports, said threads 
meshed with the threaded region I (B) (4). 

6. The apparatus of claim 2 wherein: 
The second vacuum chamber II (A) includes: 

1. a piston means, and 
2. a continuously open vent. 


