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6 Claims.

This invention relstes to stretching machines
such as are commonly employed to straighten
and/or remove twists in extruded non-ferrous
sections, particularly aluminium.

In carrying out the present invention a stretch-
ing machine comprises in combinaticn a pair of
gripper heads, gripper jaws oh the heads to grip
material, the heads being relatively movable to
stretch material gripped between them and a
frame to which the stretching load is transmitted
from the heads, the frame being a structure
which is self-contained to resist the stretching
load and including longitudinal members spaced
apart to receive the heads between them and en-
gaged directly by the heads so that the load due
to a stretching operation is transmitted from the
heads to the longitudinal members as a conipres-
sional load at zones which are diametrically op-
posed about the stretching axis between the heads;
the frame also includes transverse jaw or C-
shaped parts which are connected to the longi-
tudinal members at their outer jaw ends and are
all located at the same side of the frame, these
jaw shaped members supporting the longitudinal
members against buckling under the compres-
sional load.

Preferably two longitudinal members are em-
ployed these members being diametrically op-
posed about the stretching axis between the two
heads. Since load is transmitted to the longitu-
dinal members at zones which are diametrically
opposed about the stretching axis, stresses which
would be produced by eccentric loading of the
frame are avoided and this enables the frame to
be of a comparatively light construction. The
fact also that the longitudinal members are sub-
jected, during a stretching operation, to a com-
pressional load and that the tendency of the lon-
gitudinal members to buckle under this compres-
sional load is prevented by the jaw shaped memi-
bers enables a frame to be provided which is self-
contained, i. e. it does not rely upon any exiernal
structure. In addition since the load is taken
directly from the heads to the frame members the
heads can be mounied on large ball or roller bear-
ing wheels the axles of which are subjected to
little or no pressure. By locating the jaw shaped
parts all at the same side of the machine, the
structure is rendered capable of easy access for
the operator.

A further feature of the invention relates to
means whereby a gripper head of a stretching
machine is connected to a frame so that the load
due to a stretching operation is transmitted from
the head-to the frame to be absorbed thereby.

[*2

10

15

20

25

30

40

45

50

55

According to this feature of the invention the
connecting means includes a.pin or its equivalent
which enables the head to swivel about an axis
transverse to the stretching axis so that this head
is enabled to be self-aligning in the frame.

The invention is illustrated in the accompany-
ing drawings in which Figure 1 and le is a front
elevation and Figure 2, 2¢ a plan of a stretch-
ing machine; each of these figures is in two parts
which respectively continue on from ‘one ancther
at the lines I—I and TI—II; Figure 3 is an end
elevation looking in the divection of the arrow
IIT Figure 1, Figure 4 is.a longitudinal section of
one of the heads, Figure 5 a plan view of the head
and Figure 6 an end elevation thereoi. - Figure 7
is a longitudinal section through a cylinder back
stop mechanism.

Referring to the accompanying drawings, the
machine comprises a main frame having spaced
longitudinal members C-and gripper heads A and
B of which the head B-is what may be termed the
fixed head and the head A the moving head.
Each head is supported by large diameter kall or
roller bearing wheels D, the track for which is
provided by the lower longitudinal member of
the frame. H or other section beamns may be
used for the extension tracks as shown at X,
Each head is provided with gripper jaws EE which
may be operated in the manner hereinafter de-
scribed. oo -

The head B at the end remote from its gripping

Jjaws ER is formed with a transverse cylindrical

boss E which-extends from one side to the other
of the longitudinal load line, or stretching axis
between the heads A, B the axis of the boss E
cutting this load line. ‘The outer ends of this
boss E which are spaced equi-distantly from the
load line, have only a small clearance between
plane longitudinal faces C’ formed on the longi-
tudinal bed frame members-C it being understood
that the faces C’ oppose one another from dia-
metrically opposite sides of the load line of the
head. R o

To enable this head to be secured in different
positions depending on. the lengths of sections
to be straightened, the boss E is bored and coun-
ter-bored from its opposite ends, as is shown in
Figure 4, each bore and counter-kore receiving
a large diameter -cylindrical locking pin AA
formed centrally of its ends with a collar BB ie-
ceived in the counter-bore; this collar is arranged
to constitute a piston by providing it with cup
leathers and packing and the counter-bere be-
yond this collar is closed by a bush CC or other
suitable means of sealing, through-which the out-
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er end of the pin AA passes. Hence, by admitting
air or other fuid under pressure to one side of
the pistons or the other, the pins AA are forced
inwardly or outwardly of the boss. Each of the
plane longitudinal faces C’ of the bed longitudi-
nal members is formed with a plurality of lon-
gitudinally spaced holes F to receive accurately
the locking pins AA and thus, by withdrawing
the pins AA into the boss E, the head B can be

moved longitudinally on the track to the required

position and the pins AA then projected into the
appropriate holes F. It will now be seen that
the load to which this head is subjected during
a stretching operation is taken as a shear load
by the pins AA and since the end faces of the
boss E fit, with only a small clearance between
the faces C’ of the longitudinal members C, the
pins are relieved of practically all bending load;
this location of the gripper head B by these cy-
lindrical pins AA reduces the possibility of even

s slight eccentricity of loading, due to sections:

not being centrally disposed in the gripper jaws
to an absolute minimum, since the gripper head

B will be able to swivel on these pins AA and-

thus align itself up with the other head.

This gripper head B may be adjusted from one
position to another by means of a motor driven
winch G around the drum of which passes a
wire-rope H, the two ends of the rope being se-
cured at H’, H? to the frame of the head B and

the rope passing over a return pulley H3 and a’

guide pulley Hf so that when the winch is driven
in one or other direction the head B is correspond-
ingly moved in one or othér direction. Control
of this arrangement is effected by push-button
switches located at different points on the ma-
chine.

The other head A is arranged to be moved hy-
draulically to effect the stretching operation;
for this purpose this head is connected at its end
remote from the gripper-jaws EE, to two pull
rods J connected to a cross head K which bears
against the outer end of a.ram L working 'in a
cylinder ‘M, which extends backwardly between
the pull rods. This cylinder M is formed with a
transverse enlargement or wing N one on each
side of and diametrically opposed about the cen-
tre line of loading of this head, this centre line
being of course in line with the equivalent line
of the other head; these two wings, which are of
equal radial length, fit accurately between the

longitudinal faces C’ on the bed longitudinal

members already referred to, the outer ends of
the wings have plane faces which abut faces on
the end of the longitudinal members and the
wings are secured by bolts to the longitudinal
members C so as to secure the cylinder in posi-
tion, it being understood that the plane faces O
on the enlargements are in line with one an-
other, »

When now pressure liquid is admitted to the
ram L, this head A is caused, through the pull
rods J to be moved away from the other head B
so producing a stretching or straightening oper-
ation on a section gripped by the two heads A
and B. i

It may now be pointed out that the function
of the cylindrical boss E on the one head B and
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that of the transverse ehlargements N on the ..

cylinder M is the same; i. e. to enable the load
reaction to be transmitted from the heads A and
B to the longitudinal members C at zones which
are diametrically opposed or concentrically ar-

70

ranged about the load centre line or axis between .

the two heads, so avoiding any difficulties due to

75
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eccentric loading. It will also be apparent that
the cylinder M acts as a spacer between the bed
longitudinal members C and in addition imparts
lateral stiffness to the frame,

As the ram L would be required to have a long
stroke the crosshead K may if desired be sup-
ported by a roller P running on a track Q formed
of rolled steel joist or other suitable material.
In order to return the moving gripper head A,
a return ram R wiuld be provided, this ram work-
ing in a cylinder S formed in the first ram I.

The bed frame longitudinal members C are
formed by two channel or T shaped members
running the full length of the machine and
formed of fabricated steel or cast construction,
preferably a fabricated steel construction. It
will be apparent that during a stretching oper-
ation, the stretching load between the heads is
transmitted to the longitudinal members C as a
compressive load; these two members are sup-
ported at frequent intervals by heavy steel plates
or brackets U, so designed that they support the
members against their tendency to buckle under
the compressive load from the stretching opera-
tion. The result of this arrangement is that the
frame comprised of the longitudinal members C
and the brackets U is one which is self-contained
against the loads due to a stretching operation,
i. e., the frame is independent of any external
structure and the weight of the section is con-
siderably reduced. : -

As shown, the bed members C are disposed
about a vertical axis but they may be about-
an inclined axis, i. e., so that the parallel faces
C’ of the longitudinal members C engaged by the
outer ends of the cylindrical boss E or by the
outer ends of the extension N on the cylinder M,
are at right angles to a plane which passes at an
angle to the horizontal through the longitudinal
load line. .

The arrangement may be modified to suit local
conditionsbutfor small sections which can easily
be handled by men, these longitudinal members
might well be arranged about a vertical axis
which arrangement would give complete free-
dom of access on both sides of the machine. De-
pending on the size of the machine, the distance
from one side of the machine to sections in the
machine for stretching may be kept small enough
to give reasonable access, but in any case no mat-
ter what size of machine is required free access
can be obtained from the other side. The oper-
ator may stand on the floor level at the base of
the supporting frames or on some small stool,

. and in this case the section will be at normal

height for the average man to adjust, and there
will be clearance for the man’s head beneath the
main plate of the upper longitudinal member C:
In this case of a vertical axis, the sections can
be handled into the machine by means of a
special C shaped lifting hook. C

With this arrangement there is'much greater
freedom of access to both sides of the machine,
due to the fact that the operator has to negotiate

. only half the width of longitudinal members in

order to reach to the centre line of the ma-
chine. i :

The track for the head B may be extended as
shown at X at one end to facilitate maintaining
the adjustable gripper head, particularly the pis-
tons and gripper jaws of that head.

In Figures 4 and 5 is shown a convenient mech~
anism for operating the gripper jaws of the head
B, it being understood that a similar mechanism
would be provided for the gripper jaws of the
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other head A. The jaws are operated through
links from an hydraulic or pneumatic ram and
cylinder arrangement DD and one or more of
these arrangements may as is shown in Figure 7
be provided with an adjustable stop F¥, so as to
limit the travel of the appropriate gripper blocks
in order that sections may be mounted on these
gripper blocks and set up in a position almost
corresponding to the position in which the sec-
tion will be finally gripped.

As a further aid in this respect, a roller V
may be provided opposite one or more of the
gripper blocks to support the section before and
after gripping, that is, when the gripper blocks
are withdrawn. These rollers V should prefer-
ably be mounted on a dashpot W containing a
flexible pressure medium, such as compressed
air, so that whilst the section is being stretched
any projection of the section below the level of
the gripper jaws will depress the roller so as to
avoid distortion of the section.

It will be apparent that with the construction
of frame referred to, that is a frame comprising
the longitudinal members and the transverse
C-shaped members, that the gripper heads in the
frame can be completely withdrawn from the
frame through the open end this being a feature
of some importance for the purpose of main-
tenance.

What I claim is:

1. A stretching machine comprising in com-
bination a pair of gripper heads, gripper jaws on
the heads to grip material to be stretched be-
tween the heads, means to move the heads rela-
tively apart to stretch material gripped by the
heads, and a frame to which the stretching load
is transmitted from the heads, the frame being
a structure which is self-contained to resist the
load and the frame including a pair of opposed
longitudinal members spaced apart to receive
the heads between them and engaged directly
by the heads so that the load due to a stretching
operation is transmitted from the heads to the
longitudinal members as a compressional load
at zones which are diametrically opposed about
the stretching axis between the heads and the
frame including also a plurality of transverse
open jaw-shaped parts connected at their jaw
extremities respectively to the longitudinal mem-
bers to support them against buckling under the
compressional load, all the jaw shaped parts being
located at the same side of the longitudinal
members with the jaw openings facing the lon-
gitudinal members to provide ready access to
the heads from the other side of the longitudinal
members.

2. A stretching machine comprising in combi-
nation a pair of gripper heads, gripper jaws on
the heads to grip material to be stretched, means
to move at least one of the heads away from
the other to stretch material gripped between the
heads, a frame including a pair of longitudinal
members providing opposed surfaces and means
connecting the heads to the frame so that the
stretching load is transmitted from=the heads
to the frame, the said connecting means for
at least one of the heads including a pair of op-
posed pins located at the trailing end of the
gripper jaws, the said pins constituting pivots
enahling the head to swivel to align itself.

3. A stretching machine comprising in com-
bination a pair of gripper heads, gripper jaws on
the heads to grip material to be stretched, a frame
including longitudinal members having opposed
pairs of apertures and spaced transverse open
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3

jaw shaped members, the said members being

connected respectively at their jaw ends to the-
longitudinal members and being arranged at the

same side of the machine with the jaw openings

facing said longitudinal members, power means to
move one of the heads away from the cther, the
said power means reacting on the frame and

means to locate the other head at different posi-

tions along the length of the longitudinal mem-

bers, the said locating means including a pair of

opposed pins carried by the head at the trailing

end of the gripper jaws, and means to move the

pins into different pairs of apertures in the longi-

tudinal members.

4, A stretching machine comprising in com-
bination a pair of gripper heads, gripper jaws on
the heads to grip material to be stretched, a frame
including a pair of opposed longitudinal members
and a plurality of spaced transverse open jaw
shaped members, the said members being con-
nected at their outer jaw ends respectively to the
longitudinal members and being arranged at the
same side of the machine with the jaw openings
tacing said longitudinal members to provide ready
access to the heads from the other side of the
longitudinal members, a frame component inter-
posed between the said longitudinal members, the
said component providing a power means to move
one head away from the other to stretch material
gripped between the heads, and means to connect
the other head in spaced relation from the first
head to the longitudinal members so that the
stretching load is transmitted from the heads to
the longitudinal members as a compressional load,
the transverse jaw members supporting the longi-
tudinal members against buckling under the com-
pressional load.

5. A stretching machine comprising in com-
bination a frame having two spaced parallel
longitudinal members providing two faces op-
posed to cne ancther the said faces having a
series of apertures arranged in opposed pairs, a
pair of gripper heads, gripper jaws on said heads
to grip material to be stretched, a ram and cylin-
der arrangement, extensions on one part of the
arrangement which extend between the two faces,
means connecting the said extensions to the
longitudinal members, connections from the other
part of the arrangement to one of the heads
whereby the head can be moved away from the
other head to effect a stretching operation, a pair
of opposed cylindrical pins on the other head,
means to thrust the pins into any one of a pair
of the series of apertures in the opposed faces
of the longitudinal members, the two heads thus
imposing a compressional load on the two longi-
tudinal members of the frame during a stretching
operation, and spaced transverse C-shaped mem-
bers connected at their outer limb ends to the
longitudinal members to support them against
buckling under the compressional load, the said €
members being all arranged at the same side of
the longitudinal members.

6. A stretching machine comprising in com-
bination a frame having two spaced parallel
longitudinal members providing two faces op-
posed to cne another, the faces having series of
apertures arranged in opposed pairs, a pair of
gripper heads, gripper jaws on said heads to grip
material to be stretched, a ram and cylinder ar-
rangement, extensions on one part of the arrange-
ment which extend between the two faces, means
securing the said extensions to the longitudinal
members, connections from the other part of the
arrangement to one of the heads whereby the
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head can be moved away from the other head to
effect a stretching operation, a pair of opposed
cylindrical pins on the other head, ram and
cylinder means to thrust the pins into any one
of a pair of the series of apertures in the opposed
faces of the longitudinal members, the two heads
thus imposing a compressional load on the two
longitudinal members of the frame during a

stretching operation, and spaced transverse C-
shaped members connected at their outer limb
ends to the longitudinal members to support
them against buckling under the compressional
load, the said ¢ members being all arranged at
the same side of the longitudinal members.

NORMAN CECIL LAKE,




