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3,386,763 
FLAT PIECE PICKUP HEADS 

Robert W. Ottaway, §outh Hamilton, and Paul G. 
Rumbail, Beverly, Mass, assignors to United Shoe 
Machinery Corporation, Boston, Mass, a corpora 
tion of New Jersey 

Filed Get. 21, 1966, Ser. No. 588,615 
8 Claims. (Cl. 294-611) 

This invention relates to devices for handling ?exible 
?at sheet material and more particularly to devices for 
removing such material one piece at a time, from a pile 
containing many layers of the material. 
For handling sheets of relatively impervious material 

such as paper, cardboard, metal and the like, suction de 
vices are commonly employed. Such devices are generally 
satisfactory for this purpose but are not satisfactory if 
the material to be handled is su?iciently porous because 
of the obvious problem of picking from a pile only one 
sheet at a time without disturbing the underlying layer 
or layers of material. 
An object of the present invention is to provide an im 

proved pickup head of simpli?ed construction capable of 
removing one at a time from a pile, a layer of ?exible air 
pervious material such as cloth without disturbing the 
underlying layer or layers of the material. 
To this end and in accordance with a feature of the 

invention, the pickup head comprises a main body por 
tion carrying fabric impaling means which are movable 
relatively to the body portion into and out of fabric en 
gaging positions, there being in?atable means which act 
directly on the impaling means to control the movements 
thereof into and out of the fabric engaging positions. 
The in?atable means, in accordance with a further fea 

ture of the invention, comprises a tube or tubes which 
act directly on structure by which impaling prongs are 
carried for movement into and out of operative positions 
so that expansion or contraction of the tube or tubes acts 
directly to control the positions of the prongs. 
The above and other objects of the invention including 

various novel details of construction and combinations of 
parts will now be more particularly described with refer 
ence to the accompanying drawings and pointed out in the 
claims. 

In the drawings: 
FIG. 1 is a perspective view partially broken away of 

one form of pickup head embodying the invention; 
FIG. 2 is a partial section through the front of the 

pickup head along line II—II of FIG. 1 showing the 
means for closing the ends of the pneumatic tubes; 

FIG. 3 is a sectional view of the head of FIG. 1 with 
the pickup prongs retracted; 

FIG. 4 is a sectional view of the head of FIG. 1 with 
the pickup prongs extended embodying an alternative 
prong controlling mechanism; 

FIG. 5 is a sectional view of a pickup head similar to 
that shown in FIG. 1 but with the prongs diverging in 
stead of converging when extended; 

FIG. 6 is a perspective view partially in section of yet 
another form of pickup head; 
FIG. 7 is a sectional view of the pickup head of FIG. 

6 with the pickup prongs extended; and 
FIG. 8 is a sectional view of the pickup head of FIG. 

6 with the pickup prongs retracted. 
Referring to FIG. 1, it will be seen that the pickup head, 

which is the subject matter of this invention, is of simple 
construction and has few parts. Although the pickup head 
shown consists of several elements fastened together, it 
will be understood that the major portion of the pickup 
head could be a unitary molded piece formed of any suit 
able material such as plastic, cast metal or epoxy ?lled 
aluminum. The pickup head as pictured comprises an ir 
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regularly shaped main body piece 2 having secured thereto 
a pair of L-shaped side members 4. It is to be noted that 
the member 2 has a pair of right-angular grooves on each 
side, which when enclosed by the L-shaped members 4 
form rectangular channels to receive the pickup ele 
ments 6. 
The pickup elements 6 are generally inverted T-shaped 

members each having a portion 8 slightly extended and 
terminating in a series of spiked prongs 10 at its outer 
edge. The uniplanar surface of each of the portions 8 of 
the T-shaped pickup elements 6 is in slidable engagement 
with a surface of the pickup head. The mounting allows 
the elements to move along supporting surfaces of the 
pickup head to move the prongs between the positions of 
FIGS. 3 and 4. The stem of the T-shaped pickup ele 
ment 6 extends upwardly into the rectangular channel 
formed by the body member 2 and the side members 4 
and is ?anked by pneumatic tubes 12 and 14, FIGS. 1, 3 
and 5, one on either side of the stem or as an alternative, 
the pneumatic tubes 12 may be replaced by springs 13. 
The position of each pickup element 6 is controlled by 

the associated pneumatic tubes 12 and 14 so that when 
one of said tubes is in?ated the pickup element will slide 
within the pickup head. The simple alternate expansion of 
the tubes 12, 14 allows the prongs to extend from and 
retract into the body of said head. In the alternative as 
sembly, FIG. 4, the tubes 14 will extend the prongs 10 but 
upon de?ation thereof, the prongs will automatically be 
retracted by means of the springs 13. 

It will be seen that by reason of its simplicity, the pres 
ent device provides not only a pickup device which is re 
liable without constant attention, but also capable of 
simple repair in the event of a breakdown. 

Further to be seen in FIG. 1 is a sensing bore 16 which 
is designed to detect the time when the pickup prongs 
should be extended. In operation, when the pickup head 
comes into contact with the ?at piece to be picked up, 
a jet of air passing through the bore 16 is impeded, thus 
providing a back pressure and thus activating a ?uidic 
switch or other similar component (not part of this inven 
tion), directing ?uid into the tubes 14 and permitting ex 
haust of air from the tubes 12, forcing the pickup prongs 
beyond the lower surface of the pickup head. When the 
head has transferred the piece to the appropriate place, 
the ?uidic switch will be again activated by any appropri 
ate means, forcing ?uid into the tubes 12, and exhausting 
it from the tubes 14 or in the embodiment of FIG. 4 sim~ 
ply exhausting tubes 14, allowing the pickup prongs to re 
tract, and thus discharging the piece (see FIG. 3). 

Whereas it is entirely possible and feasible to use sepa 
rate individual tubes for elements 12 and 14, it is within 
the contemplation of this invention to use a single tube 
securely pinched, see FIG. 2, by plates 18 and 20 at the 
outer end of the pickup head. This method is particularly 
desirable in that it does not require any actual sealing 
means. The exposed ends of the tubes 12 and 14 will be 
attached to an appropriate ?uid source and the joining 
portions securely clamped to prevent leakage. 
As can be seen in FIG. 5, the prongs may protrude out 

wardly as opposed to inwardly as in FIGS. 1, 3 and 4. 
The operation of this device is identical to that above de 
scribed and the description will not be repeated. 

This form, FIG. 5, of the pickup head is particularly 
valuable when it is desirable to pick up highly ?exible 
material. The converging prongs might well cause the ma 
terial to bunch, preventing a positive grip. The diverging 
prongs will place a tension upon the material, assuring a 
positive grip during the transfer as well as during the 
pickup. 

FIGS. 6 to 8 show yet another form of a pickup head 
using the concepts above described. The head uses a 
unitary molded plastic main body 30 having ?ngers 32 
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integrally molded therein. The plastic material may be 
any one of many which are commercially available, the 
only requirement being that the material be su?iciently 
resilient to withstand repeated ?exings. For the purpose 
of increasing the useful life of the ?ngers, the work en 
gaging portions are formed of prongs 34 embedded in 
the ?ngers 32. The prongs 34 may be of any material 
which has suf?cient resistance to wear. 
The operation of the unitary molded specie relies upon 

the inherent resilience of the ?nger members 32 to impale 
the fabric F and partially de?ate the tubes 36, 38. When 
the air blast through sensor 40 is impeded a switch is ac 
tivated exhausting tubes 36, 38, allowing the prongs 34 
to imbed themselves in the fabric F to be transported. 
When it is desired to release the grasped material, the 
pneumatic tubes 36, 38 are in?ated, expanding ?ngers 32 
and releasing the transported material. 

In each of the above disclosed pickup devices the pick 
up prongs should be of such a length that they will not 
pass through the top piece of a stack and thus, inad 
vertently, pick up more than one piece. The amount of 
penetration is dependent upon both the length of the 
prongs and the amount of pressure introduced into the 
pneumatic tubes or, in the case of the head including the 
integral ?ngers, the extent of de?ation of the tubes or the 
positions of the ?ngers when the tubes exert no force. 
The versatility of the present pickup head enables it to 
be successfully and e?iciently used in a great variety of 
situations. 

It will be understood that the particular machine em 
bodying the invention is shown by way of illustration 
only and not as a limitation of the invention. The prin 
ciples and features of this invention may be employed in 
varied and numerous embodiments without departing 
from the scope of the invention. 
Having thus described our invention, what we claim as 

new and desire to secure by Letters Patent of the United 
States is: 

1. A pickup head for use in lifting and transporting 
?exible, ?at, air pervious sheet material from a stack of 
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such material comprising a main body portion, material 
impaling means carried by said body portion for move— 
ment relatively thereto into and out of material engaging 
positions, and in?atable means acting directly on said im 
paling means to control the movement thereof into and 
out of material engaging position. 

2. A pickup head as in claim 1 wherein the main body 
portion and the impaling means are of unitary construc 
tion. 

3. A pickup head as in claim 1 wherein the main body 
portion and the impaling means are separate relatively 
movable units. 

4. A pickup head as in claim 1 wherein the head in 
cludes as an integral part a sensing device to actuate the 
impaling means at an appropriate time. 

5. A pickup head as in claim 2 wherein the main body 
portion is of a plastic material and the impaling means 
are resilient inwardly biased ?ngers which carry relatively 
rigid prongs, the inflatable means being used to expand 
the inwardly and downwardly biased resilient ?ngers 
which carry the pickup prongs to release a carried sheet 
whereas the contraction of said ?ngers and thus the pick 
up operation is accomplished by releasing the pressure 
within said in?atable means. 

6. A pickup head as in claim 3 wherein the impaling 
means converge as they extend. 

7. A pickup head as in claim 3 wherein the impaling 
means diverge as they extend. 

8. A pickup head as in claim 4 wherein the sensing de 
vice comprises a jet of air passing through the bottom of 
the pickup head. 
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