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To all whom it-may concern: 
Be it “known that I, CHARLES _ 

ALD, a citizen of the United States, residing 
at Chicago, in the county of Cook and State 

5 of Illinois, have invented certain new and‘ 
useful Improvements in Suction-Cups, of 
which the following is a speci?cation. . 
‘The present invention relates to a suction 

cup more particularly adapted for use in 
10 connection with automatic die-presses for 

separating the work from a pile and carry 
ing it into position to be operated upon by 
a feeding mechanism, and is a division of 

application Serial No. 155,449, ?led 
15 or ch 17 ,‘1917, entitled “Work separating 

means”. , 

The object of the invention is. to make a 
?exible connection between the conduit and 
cup member so that the cu member may 

20 adjust itself todi?erent positions of angue 
larity with respect to the conduit, whereby 
the cups attain a full and e?icient contact 

, with the surface of warped or other irregu 
. larl positioned sheetsof work. 

T e invention furtherconsists in the fea 
tures of construction and combination of 
parts hereinafter described and claimed. 
In the drawings: '' . 
Figure 1 is a vertical section of one of 

30 the cups of the present invention, showing 
it attached to a conduit; 

2, a plan view of the parts shown in 
1g. ' a 

Fig. ,3, an elevation, showing a lurality 
he of the cups engaged with an irregu ar sheet 

of work; and . 
Fig. 4, a view similar to Fig. 1, with the 

cup placed in angular position with respect 
to the conduit. , ' 

In the art to which the present invention 
relates, suction cup mechanisms are blown 
which act upon a pile of work to-separate 
the sheets thereof, one by one, and lift them 
singly into position to be engaged by the 

45 feed mechanism of an automatic die-press. 
Owing to the fact that these sheets of work 
are sometimes warped, or otherwise irregu 
lar, the suction cups will not gain full con 
tact with the surface of the work, with the 

to result that a leakage occurs and the suction 
is‘broken, whereupon the work falls away 
from the cups, or from one of them, and is 
thereby not properly transported into posi 

D. McDon-I 
_ tion for engagement by the feed mechanism. 
The present inventionv deals with a means 
for overcoming this-di?iculty. 
Referrm now to the drawings, particu 

‘larly to Figs. 1 and‘~ 3‘, the cup as there 
shown is formed with an outer member 5 
1n.‘ the. form of a ring, with -an inwardly 
extending upper ?ange 6. The inner face 
of the outer member is threaded, and mesh 
ing with this thread is the exterior, threaded 
surface of an inner ring member 7. Inter 
posed between the inner face of the ?ange 
portion 6 and the upper face ofthe inner 
ring portion 7 is the edge 8 of a ?exible 
diaphragm 9, formed of rubber or other 
suitable material. The inner edge of this 
diaphragm is clamped between a locking nut 
10 and a ?ange 11 of a sleeve 12, which 
sleeve is exteriorly threaded to receive the 
locking nut 10; and ?xedly secured to the 
sleeve 12 is a conduit member 13, in the 
form of a stiff tube, preferably of metal. 
The diaphragm 9 1s preferably made of 

rubber or other ?exible material, and when 
in position closes the open upper end of 
the outer ring portion 5,*and thus forms a ' 

s top cover for the suction cup. The dia 
phragm 9, being of ?exible material and 
secured at its outer and inner edges only, 
is capable of a ?exing or yielding movement, 
whereby the cup structure comprising the 
outer section 5, the inner section 7 and the 
diaphragm 9, may move into any desired 
an lar position with respect to the con 
duit 13, as shown in Fig. 4. 
By referring to Fig. 3, the use of the 

device in practice will be apparent. ' In this 
?gure there has been shown, on an exag 
gerated scale, a sheet of work warped out 
of ?at condition. Two ‘of the suction cups 
are in engagement with this sheet of work, 
and because of the presence of the ?exible 
diaphragm 9, the cup bodies have moved 
into an angular position with respect to the 
conduit, so that they obtain a ?rm and 
e?icient engagement with the surface of the 
work, irrespective of its curved condition. 
The device is extremely cheap and simple 

of construction and contains no parts‘ that 
are liable to get out of order under ordinary 
conditions of use. 
I claim: 
1. A suction cup, comprising a metal ring 
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having a smooth lower-face for engagement lswith the ~work,ra conduit member in the» 
' . form of a rigid pipe, ‘la-connection‘v between 

the ring and conduit to" I ing a closure for 
upper end of the cup, and said connecs 

tion ing ‘?exible to permit 
movement between the ring and conduit to 
enable the ring and conduit to move into 
any desired position of angularity with re 
spect to the ‘conduit and obtain a ?rm en; 
gagement with irregular. sheets 
substantially’as described. : ' 
~ 2. A suct1on cup, comprising a metal ring ' 
having a smooth lower face for engagement 
with the work,' a conduit member in the 
iorm of a rigid pipe, a ?exible diaphragm 
1n the form of a ?at disk having a central 

securing the outer edge 
of the diaphragm to the ring, means for 
securing the inner edge of the diaphragm to 
the conduit, said diaphragm forming a 010- . 
sure for the upper end of the ring and form 
ing a ?exible connection between the conduit 
and ring,‘ permitting the ring to move to 
any desired position of an ularity with re 
spect to the conduit and- o 

a‘ universal‘ 

of work,’ 
. edge 

tain a ?rm en 

p with. irregularhlsheets of work, 
substantially as described.' - ' 

3. A suctipn cup, comprising an outer ring 
member having. an inwardly extending ?ange 
at its‘ upper end leaving-a central opening 
at said upper end, ‘an inner ring- member 
having a threaded engagement with the 

80 

inner wall of the outer ring member, a > 
rigid conduit extend’ - into said" central 
openinggia ?exible: dis having a‘, central 
opening, said disk beingclamped at itsouter 

between the upper face of the inner 
ring and the under face of said ?ange, 
clamping {means associated with said con, 
duit for engaging and clampin the inner’ 
edge-of the ?exible disk, and-“sai disk when -. 
‘in position forming a closure for the central 
opening of said ‘outer ring," and forming a 
?exible connection between the conduit-and 
outer and inner rings to ‘permit said rings 
to move into any desired position of angu 
lari'ty with respect to the conduit and the 
cup to obtain ?rm engagement with irregu 
lar »' sheets of work, substantially as de 
scribed. ~ ' ' ' ' 
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