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3,148,721 
STOQK SAVE‘QG SIDE GRIP HEAD FGR STRETCH 

FGRMING MAfIHlNES 
Edward ‘W. Seavers, South Euclid, Ohio, assignor to The 

Cyril Bath Company, Scion, Ohio, a corporation of 
Ohio 

Fiied Aug. 17, 1960, Ser. No. 50,279 
4 Claims. (or. 153-40) 

This invention relates to a stock saving side grip head 
for stretch forming machines, and particularly to a 
simple and rugged side grip head for gripping one end 
of a length of stock for applying endwise tension to the 
stock as the stock is wrapped onto the side face of a die. 
For the purposes of illustration, the stretch head is 

described herein as applied to a stretch forming machine 
of the general character shown in US. Letters Patent 
No. 2,514,830, issued to Cyril I. Bath on July 11, 1950, 
its use in connection with other types of stretch forming 
machines being readily apparent from the illustrative ex 
ample. 
As disclosed in the above patent, the practice, in 

stretch forming lengths of metal stock about a side face 
die, has been to connect one end of the length of stock 
to a grip head on a stretch forming piston and cylinder 
assemblage for applying endwise tension to the stock. 
The grip heads heretofore employed have been arranged 
so that the gripped stock generally issues from the end of 
the head endwise of the stock. Since the heads are of 
considerable width transversely of the length of the stock, 
portions thereof extend, in a direction normal to the 
faces of the stock, a considerable distance outwardly 
from both faces. Insofar as they extend outwardly at 
the die side from the face of the stock which is to be 
applied against’the side face of‘the die, they interfere 
with the approach of the trailing gripped end of the 
stock to the die. As the head approaches the die axially 
of the stock, it also approaches it laterally of the stock, 
and will strike the side face of the die unless a substan 
tial length of stock is disposed between the forward end 
of the head and the point of instantaneous contact of . 
the stock with the die. The distance, endwise of the 
stock, which the head must remain from the instan 
taneous point of tangency increases with the increase in 
radius of the side face. With a relatively ?at side face, 
this distance can be several feet. This length of stock 
is wastage and adds materially to the cost of parts, 
especially those made of expensive alloys. 

Attempts have been made heretofore to eliminate or 
reduce this wastage by notching the die so that the lat 
erally extending or overhanging portions of the head at 
the face of the stock which is to engage the die face can 
?t into the notch on the die. This solution‘ allows the 
forward end of the head to approach more closely to the 
instantaneous point of tangency at the end of the par 
ticular article being formed. However, this technique has 
not proven satisfactory in many instances. Further, it 
limits the angle through which stock can be wrapped on 
the die. For example, a 360° wrap cannot be obtained 
because of the notch in the die. 
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In accordance with the present invention, the objec- . 
tions of the prior heads and the die notching technique 
are eliminated and a side grip stretch head is provided 
which makes possible the wrapping of the stock a full 
360° about the side face, or to wrap the stock onto the 
die entirely to the portion of the stock which is gripped 
by the head, all without interference by the head with 
the forming operation. ~ 

Various other objects and advantages will become ap 
parent from the following description wherein reference 
is made to the drawings, in which: 
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FIG. 1 is a top plan view of a stretch forming ma 

chine with the stretch head of the present invention con 
nected thereto in operative condition; 

FIG. 2 is an enlarged fragmentary top plan view of 
the stretch forming head of the present invention, and 
an attached portion of the machine for applying tension 
to the stock by way of the head; 
FIGS. 3 and 4 are a front elevation and a left end 

elevation, respectively, of the head illustrated in FIG. 2; 
and 1 

FIG. 5 is a series of three diagrammatic illustrations 
showing the advantages of the present head over the 
heads used in the prior art, the various conditions of 
operation being indicated in Sketches A, B, and C there 
of, respectively. 

Referring to the drawings, the present invention is 
shown in connection with a stretch forming machine 
which, as mentioned, may be that described in the above 
U.S. patent. The machine comprises a horizontal frame 
1 on which a horizontal turntable 2 is mounted for rota 
tion about an upright axis, the turntable being driven by 
suitable power means, as disclosed 'in the above identi 
?ed patent. A suitable carriage 3 is mounted on the 
frame 1 for swinging about an upright axis 4. 
Mounted on the carriage 3 is a reversible piston and 

cylinder assemblage 5 comprising a cylinder 6’ in which 
a piston 7 having a rod 8 is mounted with its axis hori 
zontal and extending toward and away from the table. 

Pressure ?uid is admitted to one end of the cylinder 
through a suitable line 9 and concurrently discharged 
fronithe other end through a suitable line 9a. so that 
pressure fluid can be supplied to the rod end of the piston 
and cylinder for yieldably urging the piston in the direc 
tion away from the table. 
Mounted on the carriage 3 is a suitable slideway 10 

which extends parallel to the axis of the assemblage 5. 
Slidable in the slideway 10 is a slide 11 having an up 
right pedestal 12. The pedestal 12 is connected to the 
piston rod 8 so that it can be reciprocated toward and 
away from the table parallel to the axis of ‘the assemblage 
5. Mounted on the pedestal 12 is a yoke 13 to which the 
side grip head 14 of the present invention is carried. The 
head 14 is connected to the yoke 13 by a pivot 15 which 
is generally upright so that the head can swing about an 
axis parallel to the axis of rotation of the table. 
The head 14 is adapted to grip one end of the length 

of stock S for applying endwise, tension thereto as the 
stock is wrapped onto the side face of a die 17 by rota 
tion of the table while the other end of the stock is 
gripped and held in ?xed position relative to the die by 
a suitable clamp 18 on the die. The clamp on the die 
forms no part of the present invention, but is preferably 
one which, when it is fully seated in clamping position, 
has its outer peripheral face forming a continuation of 
a side face of the die so that the die'face is essentially un 
brokenfor the full 360°. 7 p I 

Referring to FIGS. 2 through 4, the head comprises 
generally a body 2% connected by a threaded socket por 
tion 21 to an eyebolt 2,2 for swivelling about the axis 
of the pivot 15. A look nut is provided :for securing the 
head 14 in selected rotatedgpositions about the axis of 
the eyebolt 22. If desired, the head 14 may ,be con 
nected to the eyebolt to swivel about a'horizontal axis to \ 
dispose the stock flatwise and without twisting against 
the side face of the die even when the angle the side 
face makes with the plane of the table 2 changes. 

Mounted in the body 20 are jaw means for clamping 
one end portion of the length of stock S for holding it 
in ?xed position relative the body 20 during stretch form— 
ing. In the formpillustrated, the jaw means includes a 
pairof jaws 23 and 2.4, the jaw 24- beingmountedrin‘ 
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the head for sliding laterally of the head toward one 
side of the head and forwardly of the head, concurrently. 
A cam surface 24a cooperates with the jaw 24 for caus 
ing it to grip the end portion S’ of a length of stock in 
clamping engagement when it is moved toward the one 
‘side of the head. The jaw 24 is operated by a rod 26 ' 
of the piston 27 operable in the cylinder 28 to which 
hydraulic ?uid may be supplied for advancing and re 
tract-ing the piston, all under the control of a suitable 
reversing valve in a well known manner. 
The jaw means are so arranged that the end portion S1 

of the length of stock S, when gripped by them, is held in 
a position such that, endwise, it extends transversely of the 
head 14 through said one side of the head which faces 
toward the die face. The intermediate portion of the 
stock S2, which portion extends from the gripped end 
portion to the instantaneous line of tangency of the 
stock‘ and die, intersects the portion S1 at an abrupt angle 
“:1,” as shown in FIG. 2. This angle preferably does 
not exceed 90°, measured from the forward end of the 
head 14. The intersection, indicated at 25, of the end 
portion S1 and the intermediate portion S2 of the stock 
is at the side of the head, not the forward end of the 
‘head as in the prior art. 

Thus, all of the portions of the stock S to be wrapped 
on the die are at one side of the head, and all of the 
head, for a material distance in each direction endwise of 
the stock from the intersection 25 is at that side of 
the stock which is outboard from the die face. As a 
result, as the stock is wrapped onto the die, it can be 
wrapped thereon until the line of intersection 25 becomes 
coincident‘with the line of instantaneous contact of the 
stock and die, or passes therebeyond, without any inter 
ference of the gripping head 14 and the die. 

Generally, it is preferred that the line of tensioning 
force ‘applied to the portion of the stock S2 at any time 
not only passes through the intersection 25, but also inter 
sects the axis of the pivot 15 and extends along the axis 
of the trunnion 21. Thus any force applied by the pivot 
15 to the head 14 for tensioning the stock endwise does 
not tend to swing the head so that no part of the side 
of the head at which the stock S is disposed becomes 
angularly disposed to ‘the length of the portion S2 of the 
stock S. The advantages of this particular arrangement 
are readily seen by a comparison of the prior heads and 
the present head, as illustrated in Sketches A, B, and C 
of FIG. 5. 
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Referring ?rst to Sketch A of FIG. 5, the prior con- . 
ventional head 30 of a stretch forming machine is shown. 
In this head, the stock is inserted from the forward end 
31 of the head and gripped in the head with the portion 
gnipped being merely a continuation of the length of the 
stock and not disposed at any angle to that portion of 
the stock lying between the head and the die. The other 
end of the stock is gripped by a suitable clamp 32 
for rotation with a side face die 33. Accordingly, as 
the head 30 approaches the die 33, since it extends to 
the inboard side of the stock an appreciable distance and 
must necessarily do so because of the massiveness of the 
head, the head 30 cannot approach closely to the line of 
instantaneous tangency 34 of the stock and die. 7 

If the stock is to be wrapped entirely around the die 
so as to form a 360° article, or even partially around the 
die, a length of stock, as indicated at “a,” must remain 
unused between the forward end of the head 30 and the 
point of tangency 34. Actually, a somewhat longer 
length of stock is lost because of the di?iculty of bring 
ing the head quite so close to the die without danger of 
its swinging against, and marring the stock already 
wrapped on the die, or marring the face of the die. 

Referring next to Sketch B, one solution of this prob 
lem is that in which the head 35, similar to the head 39‘, 
likewise extends to .the inboard side of the stock. One end 
of the length of stock is gripped by a suitable clamp 36 
for rotation with the die 37. A suitable notch 38 is cut in 
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the die so that the head 35 can move up closer to the 
instantaneous line of tangency 39. It is apparent that with 
this arrangement there is a limitation on the type of 
article that can the formed. For example, for accommo 
dating the head, about 30° of the side face of the die can 
not be used. Furthermore, since it is not safe to allow 
the head 35 to jam against the die, a certain length of 
stock a1 must be left unused between the forward end 
of the head 35 and the wall 40 of the notch 38 and thus 
‘be wasted. _ _ 

Referring next to Sketch C, which illustrates the present 
invention, one end of the stock is clamped in ?xed posi 
tion to- the die 1'7 by means of a clamp 18. The outer 
surface of the clamp 18 is such that when it is in clamp 
ing position, its surface forms a continuation of the 
peripheral side face of the die 17. In this relation, it is 
apparent that the intersection 25 can itself become coin 
cident with the line of tangency 41 of the stock portion 
S2 and the side face of the die 17, so that there is no 
loss whatever in stock between the point at which the 
stock issues from the head 14 and the instantaneous line 
of tangency of the stock with the die. 

Furthermore, no notching of the die is necessary. In 
stead, the side of the head from which the stock extends 
becomes tangent to the die at the instantaneous line of 
tangency 41 so that the entire length of stock entirely to 
the point of intersection with the head can be wrapped 
onto the die. 
7 In each of the heads 30 and 35 the pull on the stock 
is directly endwise of the gripped portion. Consequently, 
a larger and longer portion of the stock must be gripped 
between the jaws of the head in order to develop su?'icient 
gripping pressure to prevent slippage. With the head 
of the present invention, as illustrated in Sketch C, the 
short end portion of the stock gripped by the head ex 
tends h'tansversely of the head and at substantially a 
right angle to the length of stock to be Wrapped on the 
die. Accordingly, the tensioning force is transversely 
of the gripped portion and less gripping area is neces 
sary because of the angular-ity between the part of the 
stock gripped and the part wrapped. 

Having thus described my invention, I claim: 
1. In a stretch forming machine, a table, a side face 

die mounted thereon, a stretch forming assemblage, pow 
er means to effect relative rotation of the assemblage 
and die about a predetermined axis, means for securing 
one end portion of a length of stock in ?xed position rela 
tive to the die, a gripping head connected to the assem 
blage and operable to grip the other end portion of the 
stock for tensioning the stock endwise and for holding 
'it tangent to the side face at its instantaneous line of 
contact with the side face during said relative rotation, 
said head including gripping means operable to grip said 
other end portion and hold it.so that it extends trans 
versely of thehead and intersects the intermediate por 
tion of the stock at one side of the head, which inter 
mediate portion is between said instantaneous line of 
contact and head, at an abrupt angle at said one side of 
the head, and said one side of the head being positioned 
‘transversely of the head so that said intersection can 
itself become the instantaneous line of contact, free 
from interference of the head with the stock and die 
face, pivot means connecting the head to the assemblage 
for swinging of the. head about an axis parallel to said 
predetermined axis, the line of tensioning force applied 
by the head endwise of the stock passing through said axis 
of the pivot means and said intersection, and said other 
end portion of the stock gripped by the head, said side 
of the head for a material distance in each direction end 
wise of the stock from said intersection of said other 
end portion of the stock, both lying, in their entirety, 
alongside said line of force at the side of said line of 

‘force which is outboard from the die face in all swung 
positions of the head about said axis of said pivot means. 

2. The machine according to claim 1 wherein the head 
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is connected to the pivot means for swivelling to different 
adjusted positions about an axis normal to, and inter 
secting, said pivotal axis of the pivot means, and said 
swivelling axis lies along said one side of the head and 
is substantially coincident with said line of force. 

3. The machine according to claim 1, wherein the side 
face of the die extends 360° about an axis parallel to 
said predetermined axis, the means for securing said 
one end portion of the stock in ?xed position relative to 
the die is disposed inwardly of the die from the side 
face and grips said one end portion inwardly from the 
side face so that the said intermediate portion of the 
stock adjacent said gripped one end lies on the side face 
and can be overlapped upon wrapping of the stock 360° 
about the die, whereby the tensioned stock can be 
wrapped progressively on the side face of the die and 
the line of intersection of said other end portion of the 
stock with said side face of the head can become sub 
stantially coincident with the instantaneous line of con 
tact of the stock with the die and with the instantaneous 
line of contact of the intermediate portion With the die 
face adjacent with said one end when the stock is wrapped 
360° about the die. 

4. A stretch forming gripping head for a stretch form 
ing machine employing a side face die about which a 
length of stock is to be wrapped while tension is applied 
endwise of the stock from one end by the gripping head, 
said head comprising a body, jaw means carried by the 
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body and operable to grip an end portion of a length of 
stock and hold said end portion so that it extends, end 
wise of the stock, transversely of the head through one 
side of the head, and so that an intermediate portion of 
the stock can extend endwise of the stock from the die 
and generally endwise of the head and intersect said end 
portion at an abrupt angle at said one side of the head, 
and said head, for a substantial distance endwise of the in 
termediate portion of the stock in each direction, being 
disposed wholly at the face of said intermediate portion 
of the stock which is to be disposed outboard from the 
die face, pivot means connected to the head and adapted 
for connecting the head to a tension assembly for swing 
ing transversely of the stock about the pivot axis for 
applying stretch forming tensioning force endwise of the 
intermediate portion, and the pivot means being so posi 
tioned that the line of tension force intersects said inter 
section and the axis of the pivot means. 
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