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This invention relates to a vacuum lifter capable of 
{apéd engagement and disengagement with respect to a 
0a . 

In connection with vacuum lifters heretofore known, 
di?iculty has been enocuntered in achieving the initial 
attachment of the lifter to a load, particularly where the 
surface of the load is rough or otherwise non-planar. 
Various expedients have been proposed in the past to 
compensate for such conditions, but for one reason or 
another they have left much to be desired. 

In order to satisfy the problems heretofore encountered 
along these lines, it is among the objects of the present 
invention to provide a vacuum lifter comprising a frame 
having opposed surfaces, a ?rst deformable resilient 
gasket secured to one of the surfaces de?ning an open 
inner chamber with the frame, means de?ning a port for 
connecting the inner chamber with a source of reduced 
pressure, a second deformable resilient gasket surrounding 
the ?rst gasket and spaced therefrom de?ning an open 
outer chamber with the frame nad ?rst gasket, and means 
de?ning fluid passage means smaller in area than the port 
interconnecting the chambers. 
The ratio of the area of the port to the area of the 

fluid passage means should be between 1.1:1 and 96.0:1, 
the preferred range being between 25.0:1 and 50.0:1, an 
eminently satisfactory value having been found to be of 
the order of 36.0:1. 
The gaskets are preferably compressible and may be 

suitably composed of a cellular elastomer in which the 
cells may be unconnected or interconnected depending 
upon the application contemplated for the lifter. 
The ratio of the area within the second gasket to the 

area within the ?rst gasket should be between 2.5 :1 and 
16.0:1, a preferred range being between 4.0:1 and 13.0: 1, 
and an eminently satisfactory ratio being of the order of 
5.0:1. 
A more complete understanding of the invention will 

follow from a description of the accompanying drawings 
wherein: 

FIG. 1 is a somewhat diagrammatic representation in 
side elevation of a lifter applied to a load and connected 
with a vacuum pump through a reservoir; 

FIG. 2 is a perspective view of a lifter conforming to 
the present invention; 
FIG. 3 is a bottom plan view of a lifter embodying 

the invention; 
FIG. 4 is a section taken along line 4-4 of FIG. 3; 

and 
FIG. 5 is a section, on an enlarged scale taken along 

line 5-5 of FIG. 3. 
A lifter 19 illustrated in the drawings comprises a 

frame or plate 12 to one surface of which are secured by 
means of adhesive, or in other suitable fashion, an inner 
gasket 14 and an outer gasket 16. Referring to FIG. 3 
it will be observed that the inner gasket 14 de?nes with 
the frame or plate 12 an open chamber 18 containing a 
port 20 for communication with a source of reduced pres 
sure. A nipple 22 serves to connect the port 20 through 
a hose 24 with a reservoir 26 connected to the suction 
side of a vacuum pump 28. 
The outer gasket 16 de?nes a chamber 30 with the 

frame or plate 12 and the inner gasket 14. The inner 
chamber 18 is connected with the outer chamber 30 by 
passage means, which may assume the form of small 
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diameter tubes 34, extending through the inner gasket 14 
and having an aggregate cross sectional area less than the 
cross sectional area of the port 20 through which the 
inner chamber 18 communicates with the vacuum pump 
28. 
The surface of the frame or plate 12 opposed to that 

bearing the gaskets is provided with a pair of lugs 36, 
Welded or otherwise secured to the plate 12, containing 
openings 38 for the reception of hooks or cables 40 for 
cooperation with a crane or other lifting device for elevat 
ing the lifter together with its load 42. 
Among the lifters that have been constructed in accord 

ance With the present invention, is one having a lifting 
capacity of 5 tons wherein the volume within the inner 
gasket is 0.28 cubic feet and the volume within the outer 
gasket is 1.18 cubic feet. For this lifter, a vacuum pump 
having a capacity of one-third horsepower is employed 
and the diameter of the port 20 is one and one-half inches. 
Each of the four tubes 34 shown as providing communica 
tion between the inner and outer chambers has an inside 
diameter of one-eighth inch. With this equipment, a 
vacuum corresponding to twenty inches of mercury is 
established within a few seconds in both the inner and 
outer chambers. To release the lifter from the load, 
atmospheric pressure is admitted to the inner chamber 
18 whereby release of the load is also effected within a 
few seconds. 
As will be observed from FIG. 4, the inner and outer 

gaskets project substantially the same distance from the 
frame or plate and their composition may be similar. 

Experimental work has indicated that the ratio of the 
area of the port 20 to the aggregrate area of the fluid 
passage means may be between 1.1:1 and 96.0: 1. How 
ever, for the more practical applications of the invention 
requiring quick response, the preferred range of such 
a ratio is between 25.0:1 and 50.0:1. A ratio of 36.0:1 
has been found to be eminently satisfactory in conjunc 
tion with the lifter speci?cally described above. 

Satisfactory results have been achieved with lifters 
conforming to the present invention wherein the ratio of 
the area within the second gasket to the area within the 
?rst gasket is between 25:1 and 16.0:1, a preferred range 
being between 4.0:1 and 13.0:1. With respect to the 
lifter speci?cally described above, this ratio is 5.0:1 and 
produces highly acceptable results. 

In using the lifter, it will be moved into contact with 
the work 42 until the proximate surface of the inner 
gasket 14 contacts the surface of the work, whereupon 
the vacuum connection will be effected by manipulating 
a valve 44 to remove air from the inner chamber 18 
very rapidly through the relatively large port 20. Inas 
much as the port 20 has an area exceeding the aggregate 
areas of the passages between the inner and outer cham 
bers, the inner chamber 18 will become evacuated so 
that atmospheric pressure acting on the outer surface of 
the plate or frame 12 will cause the gasket 14 to become 
deformed so as to effect a relatively tight seal with the 
surface of the work. When the pressure within the 
chamber 18 becomes sui?ciently reduced, air will be 
drawn through the passages 34, and since the inner gasket 
14 has become deformed so as to permit the lifter as an 
entirety to move closer to the work, a seal will also be 
effected between the outer gasket 16 and the work. 
Accordingly, when the outer chamber 30 has also been 
evacuated, the lifting operation can be effected. When 
it is desired to release the load from the lifter, it is merely 
necessary to admit atmospheric pressure to the inner 
chamber 18, which may also be achieved by operation 
of the valve 44 which may assume the form of a conven 
tional three-way valve. 
Whereas only one example of the invention has been 

described with reference to the drawings, such variations 
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as will occur to those skilled in the art are contemplated 
as coming within the scope of the appended ‘claims. 

I claim: 
1. A vacuum lifter comprising a frame having opposed 

surfaces, 21 ?rst deformable resilient gasket secured to one 
of said surfaces de?ning an open inner chamber with said 
frame, means de?ning a port for connecting said inner 
chamber with a source of reduced pressure, a second 
deformable resilient gasket surrounding said ?rst gasket 
and spaced therefrom de?ning an open outer chamber 
with said frame and ?rst gasket, and means de?ning ?uid 
passage means interconnecting said chambers, said pas 
sage means being smaller in area than said port. 

2. A vacuum lifter according to claim 1 wherein the 
ratio of the area of said port to the area of said ?uid 
passage means is between 1.1:1 and 96.0: 1. 

3. A vacuum lifter according to claim 1 wherein the 
ratio of the area of said port to the area of said ?uid 
passage means is between 25.0:1 and 50.0:1. 

4. A vacuum lifter according to claim 1 wherein the 
ratio of the area of said port to the area of said ?uid 
passage means is of the order of 36.0: 1. 
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5. A vacuum lifter according to claim 1 wherein said 

gaskets are compressible. 
6. A vacuum lifter according to claim 1 wherein said 

gaskets are composed of a cellular elastomer. 
7. A vacuum lifter according to claim 1 wherein the 

ratio of the area within said second gasket to the area 
Within ‘said ?rst gasket is between 2.531 and 16.021. 

8. A vacuum lifter according to claim 1 wherein the 
ratio or" the area within said second gasket to the area 
Within said first gasket is between 4.0:1 and 13.0: 1. 

9. A vacuum lifter according to claimpl wherein the 
ratio of the area within said second gasket to the area 
within said ?rst gasket is of the order of 5.021. 
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