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1

This invention relates to presses particularly
of the type forming metal sheets by stretching
them over a die member.,

One object is to provide a mechanism clamping
opposite edges of a sheet metal workpiece by a
single power means in a single operation.

Another object is to provide a stretching press
wherein the workpiece may be given a compound
curved surface in a single stretching operation.

A further object is to provide a pivoted press
platen that is slightly tiltable so that the die
member carried thereby may adjust itself and
conform to the contour of an irregularly-shaped
workpiece. s : ’

A still further object is to provide a structure
clamping opposite edges of the workpiece and
locking the clamping elements into a rigid uni-
tary structure in a single operation whereby all
reactions of the press plungers are taken by the
clamping structure itself and are not transmitted
to the press frame.

A still further object is to provide a press clamp
having three relatively movable members together
with double acting power means to close said
members. into gripping relation with opposite
side edges of a work sheet by one direction of
motion of said power means; and to positively
open or separate said members to fully release
the work sheet by a single reverse operation of

said power means.

A still further object is to provide a stretch-
ing press that is easily and simply constructed,
positive in operation and that is well adapted
for automatic control effecting operations of
clamping, stretching and release, in sequence.

Other objects and advantages will become ap-

parent as the description proceeds.

In the drawings:

Figure 1 is a plan view partly in section, of a
stretching press constructed according to this
invention;

Figure 2 is a transverse vertical section through
the platen and bed of the press on the line 2-—2
of Figure 1; ST :

: Figure 3 is a .vertical longitudinal section

.through the press taken on the line 3—3 of
Figure 1; , L ,

Figure. 4 iIs a transverse section through the

platen of the press taken on the line 4—4, Fig-

.ure 2;- : . .
- Figure 5 is a perspective view showing one
type of jaw facing adapted for use on the jaw
members; , ‘ ‘
Figure 6 is a plan view of

a press in vi_hich the
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jaw members have been replaced with jaw mem-
bers having curved gripping surfaces.

‘Pigure 7 is a view similar to Figure 3 but show-
ing a sheet of metal in the press clamped be-
tween the jaw faces and prior to energization of
the platen rams; and .

Figure 8 is a view similar to Figure 7 but show-
ing the platen actuated to drive the die carried
thereon into stretching position.

Referring in detail to the drawings wherein
like numerals identify -corresponding parts
throughout, 10 indicates the generally rectangu- .
lar frame formed with parallel side tracks (8
and a portion indicated at 12, Figure 3, upstand-
ing above the upper level of tracks 18 and
shouldered. to receive a fixed jaw member (4
having a knurled or roughened gripping facing
16. At its end opposite member 14, frame 10 is
formed with a supporting surface i0a, somewhat
below the upper level of tracks 18. A number of
cylinders {1, Ila and 11b, are rigidly secured in
any desired manner to supporting surface 10a.
As shown at Pigure 1, three cylinders are em-
ployed, and central cylinder {1 is double acting,
while cylinders {le and [Ib are single acting:
It will be understood, however, that the invention
is not limited to any particular number of cyl-
inders and that, within physical limits, any num-
ber may be employed. In some cases, one ¢yl-
inder alone will suffice. :

Cylinders i1, tla.and tIb are located with
their axes parallel to the path determined by
tracks (8 and, preferably, closely adjacent a
horizontal plane centrally through jaw member
14, . .

Plungers or rods 15, 15a and 15b extend within
the respective cylinders through glands 11, i1a
and 17b, and from Figures 1 and 3 it will be noted
that plunger 15 is. made double acting by a
piston (9 attached thereto, and fluid connections
20 and 21 admitting and exhausting fluid under
pressure to and from said cylinder. Fluid con-
nections 20a¢ and 20b are provided, conveying
fluid under pressure to cylinders ila and 11b,
respectively. In practice, all cylinders will be
supplied from a common pressure source,

A bar 22 has its ends shaped to be supported
and guided by tracks 18 so that it moves substan-
tially in translation only in a direction normal to
its length. This bar has a jaw member 23 fixed
thereto in any suitable manner and provided with
a knurled gripping facing 24, Thus, as fluid under
pressure is admitted to cylinders {1, f1a and {1b
through connections 20, 20a and 20b, bar 22 .is
moved along tracks 18 to the left in Figure 1; and
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retraction movement to the right is eﬁected by
connecting 20, 20e¢ and 20b to exhaust by valve
connections not shown while admitting fluid un-
der pressure to connection 21 of central cylin-
der i1,

_ A press or cylinder block 25 is shdably guided
iipon tracks {8, as clearly shown at Figure 2 and
is thus limited to translation parallel to the direc-
tion of action of plungers 15, 15a¢ and {55.
Member 25 is formed with a plurality ‘of cylm-

10

der bores 26, 26, 26b, 26¢ and 25d having their

axes normally vertical, and in each of which a
respective plunger 21 and .271a to 27d is recipro-

cably guided by glands 28. - A pressure .conduit ;

29 leads from a source of pressure, not shown,
and has branches to each of the bores 25 and 26a
to 26d, as clearly indicated at Figure 2, whetreby

all pistons 27T etc., may be forced upwardly.in

unison upon admission of pressure to conduit 28.
Cylinder 26 is.made double acting by a piston 30
fixed to plunger. 21 and fitting bore 26. Retrac-
tion movement in the downward direction is “ef-
fected by connecting conduit 29 to exhaust and

4
bar 22, lugs 22a and 22b engage collars 52 and
operate through rods 50 and 51 to apply a re-
tracting force to member 25, whereby the latter
is also moved until pins 44 are clear of holés 43.
The operation of the .invention will now be
clear. . Assume for example, that it is desired to

is generally U-shaped in cross section but of a
form curved about two or more angularly-
Telated sxes, that is, a surface whose generat-

. 1ng line is'a cuive rather than a straight line.

Adie ‘or dies as shown at 10 in Figure 7 having

. the desired surface contour of the finished ar-
;t1cle, is secmed 10, pressure bar 32 by means of
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‘admitting fluid under. pressure through a passage-~ .

way 31 above piston 30.
A platen or bar 32 is subported by, and inter-
connects the upper .ends of plungers 21 and 21a
to 21d. This platen may conveniently have lon-
gitudinally extending T-slots 33, Figure 3, formed
‘in -its upper.flat surface. .Centrally of its lower
surface, platen 32 is formed with a pair of spaced
‘Jugs 82a. The upper end. of plunger 27 is flat~
fened, as at-2Te; to.fit. between these lugs, and

25

30

‘a-pivot pin 34 fits aligned .apertures in lugs 82a

and flattened .portion 27e to pivotally -connect
.plunger 27 and platen 32.  Parallel guide strips
‘40 are fixed to the under side .of platen 32 to ex-
tend longitudinally .thereof on either side of lugs
.32a. 'These strips:are rabbeted as indicated at
400, Figure 4, to.form guide channels therebe-
tween. - Slides 41, T-shaped in cross-section, have

35

40

- their heads ‘shdably fitting these channels and the

.stem of each slide projects downwardly to fit

-between .the grooved upper ends of the respec-

tive plungers 217a to 21d. . Pivot pins 42 pass
through aligned-holes in the stems of slides 41
and the grooved .ends.of .plungers 21a 1o 21d,
- whereby each slide is pivotally connected to0.a
respective plunger. - From. this ‘description, and
‘from-inspection of Figure 2, it will be noted that
bar 32 may ‘have g.slight tilting movement about
-the axis of pin-34 to thereby conform to the par-
ticular shape :of the die or dies intended to be

mounted on bar 32 and secured thereto by

T-slots 33,

-Member 25 has formed - therein two. series of
‘holes 43, flared ‘at their outér ends, and so posi-
‘tioned as to receive corresponding series of .dowel
pins 44 and 45 fixed in frame {0 and bar 22, re-
‘spectively, ‘as shown at Figure 3. Member 25 is
‘shouldered or rabbeted along its upper trans-
verse edges, as at 25¢ and 29b, to receive jaws. 46
‘and 471 having knurled face.plates 48 and 49;

~‘and it will- be noted. that face:plates 16 and 48

are aligned and form a coacting pair of gripping
surfaces while plates 24 and A9 form a second
pair.

Bar 22 has lugs-22a, 22b extending therefrom
‘as shown at Figure 1 while member .25 has cor-
respondmg lugs 22¢ and.22d.. ‘Rods 59, 5{ :slid-
“gbly pass through .aligned ‘holes in ‘the respec-
‘tive pairs of iugs and have collars 52 fixed there-
'on to engage the opposite faces of the lugs. :The

spacing of collars :52 is so:ddjusted.that, at a
desired position in the retraction movement of
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slots-83. The work piece, indicated at 12 in Fig-
ure 7, bent into the form of a U, is inserted so
that one edge 1ies between faces {6 and 48 while
the other edge lies between faces 24 and 49. A
valve, not shown, is then operated admitting fluid
under pressure through conduits 20, 20q and 20b.
Bar 22 is thereby moved untll pins 45 ‘enter one
set of holes 43 in member 25 ard one edge of
the workpiece is clamped between faces 24 and
a7, Contmued movement of bar 22 then moaves
member 25 until pins 44 enter the other set of
holes 43 and the other ‘edge of the workplece is

“clamped between faces {6 and’ 48 The edges of

the workplece are now rigidly clamped in the
press and, by réason of pins 44 and 45, the parts
22 and 25 are firmly and rigidly fixed to frame
18.” At this stage of the: workmg cycle the press
parts” and Workplece are in the pos1t10n 1llus-
tratéd in Figure 7. Fluid iinder pressure is now
admitted to conduit 29 to simultaneoisly urge
plungers 27 and’ 21a to 21d upwardly ‘and thus
force the d1es agamst the concave portion of the
‘work piece to" thereby stretch the work piece
and force it to conform. to the shape of dies on
bar 32. At the eénd of the stretchlng operatlon
the press parts aind the Workplece are in the
position illustrated. in Figure 8. After the de-
sired shape has been thus 1mparted to thé work-
plece, conduits 29 '20,°20¢ and 20b are Connected
to exhaust while pressure ﬂu1d is admitted to
‘conduits 21 and 31 to. thereby lower bar 32, re-
‘tract bar 22 from member 25 and, ‘through rods
50, 51, move member 25 from face 167 to the

position shown. at Frgu.re 1..

" 'While, for simplicity of illustration, I have
shown the clamping faces lG ‘48, °49 and 24 as
Ibemg planar such 1§ not necessanly the case
‘and in ‘the. spec1es of Figure 6 I’ have shown my
1nvent1on 88 adapted to operate upon and give

"except‘the clamplng surfaces are the same as in

the species of Figires 1 to, 3, and hen ce ‘have
been given corresponding reference c

“The platen or préssure bar 32 4nd its’ attached

plungers have been” omitted’ in"the lnterests of
clarity. It is therefore merely necessary ‘to point
‘out that Jaw ‘meémbers §3; 54 havmg complemen—

“tary curved faces, ‘are substitiited Tor plane jaw

members {4 and 46, while a second pair of jjaw
members 55 ‘and 56, likewise having' coriplemen-
tary ‘curved ‘faces, are “substituted ifor ‘members
47 and 23. Depending upon the desired :shapes
of ‘the ‘edges of the finished article, the two pairs

83, 54 and-55,:66 may-have the same or different

contours. The operationi of this species s the

-same as.that of Figures.1.to 3 and hence need not

e described -in detail. leewise the dies ‘used
may be curved in a vertical plane :normal - to

dracks 18, parallel to said-tracks, or both

While I have shown the embodiment of my
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invention now preferred by me, it is clear that
numerous modifications and substitutions of
equivalents will oceur to those skilled in the art.
Therefore I do not wish to be limited to the
specific embodiment shown but desire to reserve
all such modifications and substitutions as fall
within the scope of the claims.

Having now fully described my invention,
what I claim and desire to secure by United
States Letters Patent is:

1. In a stretching press, a press block having
a plurality of parallel cylinder bores therein, a
plunger reciprocable in each bore, a platen, &
pivotal connection between one plunger and said
platen, a sliding pivotal connection beiween each
remaining plunger and said platen, said block
having generally parallel clamp faces along op-
posite sides thereof in planes -substantially par-
allel to the plane of said plungers, and a press
frame, having track means on which said block
is guided for franslation substantially normal to
said planes.

2. In g stretching press, a press block, a press
platen, fluid pressure operated power means be-
tween said platen and block, said block having
clamp faces on opposite sides thereof substan-
tially parallel to the direction of movement of
said platéen, a press frame having means guid-
ing ‘said block in a direction substantially nor-
mal to said faces and also having a clamp face
engageable with one clamp face of said block,
a press bar guided. in said direction on said frame

and having a clamp face engageable with the

other clamp face on said block,-and power means
connected to shift said bar and therethrough
said block to move all said faces into clampin;
relation. - : g :

- 3. A stretching press comprising a press frame
having straight line guide means and a clamp
face substantially- normal to said line, a press
block movable on said guide means to bring one
of two opposite clamp faces thereon into clamp-
ing relation with- the face on said frame, a bar
movable on said guide means to bring a clamp
face thereon into clamping relation with the
other clamp face on said block, power means to
engage and to move said bar and therethrough
said block to clamp opposite edges of a work-
piece between the respective pairs of said clamp
faces, a platen, and fluid pressure responsive
means supporting said platen on said block and
operable to move dies on said platen to stretch
a workpiece clamped between said faces.

4. A stretching press comprising a press block
having a plurality of parallel cylinders, a plunger
in each cylinder, a platen, a connection between
the external end of each plunger and said platen,
said block having a pair of clamp faces on op-
posite sides thereof, a frame having track means
normal to said faces and a clamp face cooper-
able with one face on said block to form a pair
therewith, said block being guided by said track
means, a press bar guided by said track means
and having a clamp face cooperable with the
other clamp face on said block to form a second
pair therewith, power means operable to force
said pairs of clamp faces into work-clamping
relation, and projections on said frame and bar
adapted to move in recesses in said block to rig-
idly unite said frame, block-and bar when said
faces are in clamping relation.

5. In a stretching press, a cylinder block hav-
ing clamp surfaces on opposite sides thereof and
a plurality of cylinders with parallel bores, a
plunger reciprocable in each bore, a platen, a
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pivotal conrectioh betweeénn each plunger and
said platen, a frame supporting and guiding said:
block for rectilinear movement thereon and hav-
ing a clamp surface cooperable with one surface
oh said block, a bar supported and guided by
said frame to move a -clamp surface thereon
into clamping relation with the other surface
on said block, a plurality of parallel cylinders on
said frame, a plunger in each cylinder engagea-
ble with said bar to reciprocate said bar and
therethrough said block and force said faces into
clamping relation, and a lost motion connection
between said bar and block operable to retract
said block -after a predetermined retraction
movement of said bar. .

6. In a stretching press, a press bed having a.
fixed jaw, a movable jaw translatable on said.
bed toward and from said fixed jaw, a block.
freely slidable on said ‘bed between said fixed.
and movable jaws and having jaws complemen-
tary to said fixed and said movable jaws to form.
jaw pairs between which the opposite edges of a.
sheet may be clamped as said movable jaw forces
said block toward said fixed jaw, power means
on said bed and operable to translate said mova-
ble jaw and therethrough said block, cylinders in
said block, a platen, and plungers connected to.
said platen and operable by pressure fluid in said
cylinders to move a die thereon for stretching ac-
tion on a sheet clamped between said jaw pairs.

7. In a stretching press a first clamping ele-
ment, a second clamping -element, a member
freely slidable between said elements and having
clamping elements coacting with said first and
second elements respectively when all elements
are moved into clamping relation to grip oppo-
site edges of a ‘generally U-shaped workpiece
therebetween, means operable on one of said first
or second elements to so move said elements, a
platen on said member, and force-exerting means
between said member and platen to force a die
carried by said platen into contact with inter-
mediate portions of a work piece clamped. be-
tween said elements.

8. In a stretching press, a frame having a first
work-clamping surface, a member slidable on
said frame in a first direction toward and from
said surface, a bar slidable on said frame toward
and from said member and having a second work
clamping surface, said member having work
clamping surfaces coacting with said first and
second surfaces, respectively, power means to
slide said bar in said first direction and thereby
move said member and all said faces into work-
clamping relation, a platen guided on said mem-
ber for movement in a second direction at an an-
gle to said first direction, power means for so
moving said platen on said member, and power
means for actuating said bar and therethrough
said member to move all said faces into work-
clamping relation.

9. In a stretching press, a frame having a first
work-clamping face, a bar movable on said frame
and having a second work-clamping face, a mem-
ber freely movable on said frame between said
faces, said member having gripping faces coact-
ing with said first and second faces respectively
to grip opposite edges of a workpiece, means

. moving said bar to force all of said faces into

70

(]

work-clamping position, a platen reciprocable
relative to said member and between said faces,
and motor means carried by said member con-
nected with said platen and energizable to move
said platen to stretch a workpiece clamped by
said gripping faces and extending therebetween.
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10, A st.ret,chiné p,ress éompxi,sing. in combi-

nation, a frame haying guide surfaces determin-

ing g first direction and a first clamping face, a

bar having a second clamping face and slidable

on said surfaces toward and from said first face,

a block member slidable on said surface and hav-

ing third and fourth clamping faces, intermedi-
ate of and coacting with said first and second
faces respectively to clamp opposite edges of a
U-shaped workpiece therebetween, all of said
faces ‘being substantially normal to said direc~
tion, fluid pressure 'operated power means be-

tween said frame and bar operahle to first move

said bar into contact with said block and there-
after to move said bar and block to bring said
faces into elamping relation, a platen on said
block member, and fluid pressure means oOper-
ahle to move said platen to stretch a metal sheet
elamped hetween said faces.

11, A stretching press comprising a press block,
a platen, motor means for - effecting relative
movement between said block and platen, said
block having a pair of clamp faces on opposite
sides thereof, & press frame slidably supporting
said block and having a clamp face cooperable
with one of the faces on said block, a press bar
slidable on said frame and having a clamp face
cooperable with the other of the clamp faces of
said block, motor means for forcing said cooper-
able clamp faces together to clamp a workpiece
therebetween, and cooperating means carried by
said frame, bar and block and gperable when said
clamp faces have been forced together to main-
tain the said frame, bar and block substantially
rigid against the thrust of said platen on the
clamped workpiece.

12. A stretching press comprising a press block,
a platen, motor means in said block for actuating
said platen, a pair of clamp faces on opposite
sides of said block, a press frame slidably. sup-
porting said block and having a clamp face co-
eperable with one face on said block, a press bar
slidable on said frame and having a clamp face
cooperable with the other of said clamp faces on
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said block, power means operable to force said
cooperable clamp faces together to clamp a work-
piece therebetween, and a plurality of recesses
and dowels associated with said block, frame and

_ bar adapted to engage during the clamping oper-

ation for guiding. said clamp faces together and
to maintain said clamp faces rigidly in alignment
against the thrust of said platen on the work-
piece after the clamping operation. _
13. In a press, a press block having a central
¢ylinder bore and a plurality of augxiliary bores
on each side of said central bore, g plunger re-
ciprocable in each of said bores, a platen, a piv-
otal connection between said platen and the
plunger in said central bore, ways on said platen,
slides movable in said ways, pivol ineans connect-
ing the ends of each auxiliary plunger with g re-
spective slide, clamp faces on opposite sides of
said block, a frame slidably supporting said block,
a clamp face on said frame on one side of said
block, a movable clamp bar slidable on said frame
on the other side of said block, and power means
to move said bar against said block and said block
against the clamp face on said frame in order
to clamp marginal portions of a workpiece ex-
tending between said clamp faces, the said work-
piece being formed when said platen is actuated
upwardly by the plungers connected therewith,
ROBERT J. LINDSEY.
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