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13 Claims. (C. 153-32) 

This invention relates to a stretch press and more par 
ticularly to a stretch press comprising an improved uni 
versal frame structure having means universally adaptable 
for stretching a sheet material over a plurality of differ 
ently shaped die members which are interchangeably 
supported thereon. 

In shaping magnesium and titanium sheet material or 
the like, such as are used in the formation of com 
ponent sections of an airplane, helicopter and the like, 
it has been discovered that a practical way of shaping 
such sheet material into a desired form or shape is by 
securing the marginal portions of a sheet material in a 
clamping means and stretching the material over a heated 
die member by relative movement between the clamping 
means and die member. Heretofore, in performing such 
stretching operations, it has been the practice to Sup 
port a die member conforming to the particular shape or 
section of a fuselage or the like on a frame having a 
stretching mechanism arranged thereon in a particular 
manner to specifically accommodate a particular die. 
A disadvantage inherent in stretch presses of this type 
now used is that each of the differently shaped dies neces 
sary to form the various skin components of an air 
plane or the like required a special frame with the re 
lated stretching components arranged thereon in a par 
ticular manner. Consequently, since an airplane or heli 
copter required a relatively large number of variously 
shaped, component skin sections, the initial capital out 
lay for providing each of the required die members with 
a special frame structure was considerable. These initial 
capital outlays were further aggravated when a particular 
die was to be used for short runs only. In such instances 
the initial cost of the stretch press had to be amortized 
over a relatively small number of pieces, the result being 
a greater increase in the ultimate cost of the end product. 
An object of this invention is to overcome the above 

disadvantages by providing a universal frame struc 
ture on which a plurality of die members having varying 
contoured forming surfaces can be interchangeably 
mounted thereon, thereby greatly reducing initial capital 
expenditures and effecting a material saving in the ultimate 
cost of the end product. 
Another object of this invention is to provide the 

universal frame structure of this invention with a heating 
box having means for removably supporting any of a 
plurality of die members to be used in conjunction there 
with in proper heat transfer relationship thereto. 
Another object is to provide the universal frame of 

this invention with a pivotally mounted stretching means 
having suitable clamping means connected thereto for 
securing the marginal edge portions of a sheet material 
disposable over the die member so that during the stretch 
ing operation the clamping means may be automatically 
positioned relative to the die so as to render the force 
acting on the sheet material to stretch the same substan 
tially normal to the transverse axis of the die. 

Another object of this invention is to provide means 
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2 
for interchangeably supporting a plurailty of hollow die 
structures on a common frame. 

Still another object of this invention is to provide 
a heat control means adjacent the forming surface of 
a die to control the output of the heating for maintaining 
the temperature of the die surface at a predetermined level 
to facilitate stretching of a sheet material thereover. 
And still another object of this invention is to provide 

means to prevent deformation of the marginal portions of 
a sheet material engaging the edge portions of the die 
member during a stretching operation. 
The above objects and advantages of this invention are 

accomplished by a universal frame including a heating 
box having means for interchangeably supporting thereon 
a plurality of differently shaped die members. According 
to this invention the die members, each of which is pro 
vided with a particular contoured forming surface over 
which a sheet material is disposed, are formed so as to 
be readily removably and replaceably mounted in heat 
transfer relationship on the heating box. A stretching 
means including a clamping means disposed adjacent the 
opposite sides of the heating box is provided, the clamp 
ing means being positioned to be secured to the marginal 
portion of the sheet material. 

According to this invention the stretching means is 
pivotally suspended on the frame and has connected there 
to a power means to provide the power for establishing 
the relative movement between the stretching means and 
die member to stretch the material, the stretching means 
automatically pivoting relative to the frame so that the 
forces acting on the sheet material during the stretch 
ing operation are rendered substantially normal to the 
transverse axis of the die. 

Resilient means are provided to reposition the stretching 
means to normal inoperative position when the power 
means is rendered inoperative upon completion of the 
stretching operation. A heat control means is also pro 
vided to control and maintain the temperature of the die 
forming surface so that the material disposed thereover 
may be properly conditioned to facilitate the stretching 
operation in accordance to the shape of the die. To pre 
vent malformation of the marginal portion of sheet ma 
terial along the edges of the die during a stretching op 
eration, adjustable guide means disposed adjacent the 
edges of the die are provided to protect the material 
from creasing thereon as the material is pulled into 
the shape conforming to that of the die. 
A feature of this invention resides in the provision 

of a stretch press which is relatively simple, compact, 
inexpensive and positive in operation. 
Another feature of this invention resides in the ease 

and simplicity with which the die members may be in 
terchangeably mounted on a common frame. 

Other features and advantages will be apparent from 
the specification and claims when considered in connec 
tion with the drawings in which: 

Figure 1 is a front elevational view of a stretch press 
according to this invention having portions thereof shown 
in section. 

Fig. 2 is a side view of the stretch press. 
Fig. 3 is a fragmentary sectional front view taken along 

line 3-3 of Fig. 2 with the die member removed. 
Fig. 4 is a detail perspective view of a modified die. 
Fig. 5 is a sectional view of still another modified die 

having a portion thereof insulated. 
Referring to the drawings, there is shown an improved 

stretch press it for shaping a sheet material of mag 
nesium, titanium and the like into shapes such as might 
be used in forming the component skin sections of an air 
plane, helicopter or the like. According to this invention, 
the supporting structure 11 on which the various com 
ponents of the press are supported consists of an open 
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frame having a rectangular base portion 12 for support 
ing the frame on a suitable supporting surface S. Verti 
cal post members 13 and 14 formed of angle pieces are 
secured to the corners of the base 2 and are tied to 
gether adjacent the upper end thereof by suitable channel 
members. As shown in Fig. 3, the corresponding front 
and rear posts 13 and 14 respectively are tied together by 
a pair of channels 15, 16 forming a hollow beam while 
the two front and two rear posts 3 and 14 respectively 
are tied together by single channel members 17, the flanges 
17a of the channel extending outwardly as shown in 
Fig. 2. 
Supported on the top of the frame there is provided an 

open top heating box 18 in which there is mounted on the 
bottom 19 thereof a suitable heating means 20, as for ex 
ample electrically operated sheathed metallic heating ele 
ments or the like. While the heating box 18 may be suit 
ably shaped, in the illustrated form of the invention, the 
box is substantially rectangular and consists of a double 
walled structure having a suitable insulating material 21 
disposed between the walls thereof. Adjacent the open 
end of the box 18, as seen in Fig. 3, it will be noted that 
the box is provided with a laterally disposed internal flange 
or shoulder 22 to form a seat for removably supporting 
thereon a die member which is adapted to be used in con 
junction therewith. 
An interchangeable die member A, Fig. 1, adapted to 

be used in conjunction with the stretch press 10 of this in 
vention consists of a contoured die portion 23 of sheet 
steel formed to have a surface shaped similar to that of 
a particular component skin section usually required to 
make up a fuselage portion of an airplane or the like. 
As the interchangeable die may be variously shaped, as 
shown in Fig. 1, the portion 23 is provided with a com 
pound curvature which is both longitudinally and trans 
versely curved. Connected to the edge of the portion 23 
to depend therefrom is an enclosing wall portion 24 
opened at its bottom. Thus, the die member as described 
forms a substantially hollow die structure. If desired, 
the marginal portion 24a of the depending walls 24 of the 
die structure is provided with a flange collar 25 which 
tends to reinforce the same as well as form a means by 
which the die A may be supported on the shoulder 22, 
(See Fig. 1.) 
An important feature of this invention resides in the 

fact that the different die members illustrated as A, B 
and C in Figs. 1, 4 and 5 respectively for forming the 
variously shaped component skin sections as are generally 
required in the fabrication of an aircraft and the like are 
interchangeably supported on the press regardless of the 
shape of its respective shaping portion thereof. This is 
accomplished generally by extending the enclosing walls 
of each of the die members from the margins of the por 
tions 23 to the supporting portion which forms an opening 
or mouth portion slightly smaller than that of the heating 
box on which it is supported. As the hollow die structure 
is opened at the bottom, it will be noted that the forming 
portion of the die when seated on the heating box is in 
heat transfer relationship therewith so that the sheet ma 
terial stretched thereover is properly heated to facilitate 
the shaping of the same. 

In order to conform the sheet material M to the form 
of the die over which it is disposed, there is provided ac 
cording to this invention a stretching means 26 having 
connected thereto a pair of clamping means 27, the clamp 
ing means being disposed at opposite sides of the die to 
grip the opposed marginal portions of the sheet disposed 
thereover. A power means 28 provides the relative move 
ment between the die and the stretching means so that 
a pulling force is applied to the sheet to stretch the same 
over the die for conforming it to the shape thereof. 
While power may be applied to move the die relative to 
the stretching means or to move the die and stretching 
means relative to each other, in the illustrated form of 
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4. 
the invention the stretching means is moved relative to 
the die. 

According to this invention, the stretching means 26 is 
mounted on a frame so that it may be moved away from 
the die member. In the event that a die member C is 
utilized in which the forming surface 23c is sloped trans 
versely to the direction in which the material is stretched, 
means are provided for enabling the draw bar and clamps 
to be simultaneously pivoted relative to the die so that 
the forces acting on the sheet material during such a 
stretching operation are maintained substantially normal 
to the transverse axis or slope of the die to exert thereon 
a uniform pull as will be hereinafter described. 

According to this invention, the stretching means 26 is 
connected to the frame by means of a rod 29 which is piv 
otally mounted in suitable bearings 30 connected to the 
frame immediately below the heating box. 18, the rod 29 
having connected at each end thereof a depending arm 31 
extending downwardly therefrom to a point spaced above 
the bottom of the base. Tying the arms 31 together ad 
jacent the Iower end thereon is a pair of channel mem 
bers 32, the channels 32 being connected on either side 
of the arms 29. Intermediate the ends of the channels 32 
and connected therebetween is a bottom plate 33 on which 
there is mounted a plurality of vertically extending pins 
34, each pin having disposed thereon a helical spring 
member 35 for resiliently supporting the stretching means 
26 for movement away from the die whereby the spring 35 
normally biases the stretching means toward said die 
member in released or inoperative position. 
As illustrated in Figs. 1-3, the stretching means 26 

comprises a draw bar 36 formed of a pair of elongate 
channel members 37 which are connected by brackets 
38, 39 in spaced relationship so that the depending arms 
31 are adapted to extend downwardly therebetween, 
brackets 39 being disposed adjacent the arms 31 to pre 
vent turning movement of the bar 36. A mounting plate 
40 connected between the channels 37 supports the draw 
bar on the spring, the plate 40 having apertures for re 
ceiving the pins so that the springs 35 are sandwiched 
between the plates 33 and 40. Thus, it will be noted that 
the draw bar 36 is resiliently and floatingly mounted on 
the frame for movement away from the die. Also, it will 
be noted that the draw bar is free to pivot relative to the 
frame and the die member supported thereon. 
As seen in Fig. 1, the draw bar 36 projects outwardly 

beyond the ends of the frame and has connected to each 
of its projected ends a clamping means 27 for securely 
gripping the marginal edge portion of the sheet material. 
The clamping means includes an angularly disposed Sup 
port member 41 connected by suitable links 42 to the 
channel members 37 of the draw bar. A suitable clamp 
43 connected by links 44 to a bracket 45 is attached to 
the support 4. 

In the illustrated form of the invention, the clamp 43 
consists of a pair of movable jaw members 43a, b which 
are adapted to be moved into clamping position by a 
plurality of clamping bolts 46. As shown, the clamping 
jaws 43a, b are sufficiently wide to accommodate the 
width of the material which is to be stretched so that 
upon actuation of the draw bar, the forces acting on the 
sheet may be uniformly distributed over the area of the 
material. 
While any suitable means may be utilized to provide 

power for relatively moving the stretching means relative 
to the die member, in the illustrated form of the inven 
tion, a cylinder and piston assembly is utilized which 
may be actuated either pneumatically or hydraulically. 
According to this invention, the cylinder 47 is connected 
to the rod 29 so as to be pivoted relative to its axis of 
rotation, and the piston rod 48 which is movably mounted 
therein to project outwardly therefrom is connected to 
the draw bar by a pin 49 disposed intermediate the ends 
of the draw bar. Upon actuation of the cylinder assem 
bly, the force applied to the piston causes the piston rod 
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to project outwardly therefrom and move the draw bar 
against the bias of the springs acting on the bar, thereby 
causing the bar to move away from the die. Thus, it 
will be noted that with the sheet material clamped be 
tween the clamping means, the material is drawn over the 
die so as to stretch the same to conform it to the shape 
of the die. 
To prevent creasing or bending of the sheet material 

M on the edges of the die during a stretching operation, 
means 50 are provided for guiding the material over the 
edges thereof, it being preferred that the guide means 
be adjustably mounted on the frame so that they can 
be adjusted accordingly to accommodate any of the die 
members which are adapted to be interchangeably sup 
ported on the press of the instant invention. This is 
accomplished by adjustably supporting a guide roller 51 
adjacent the transverse edge portions of the die, the guide 
roller 5 being substantially coextensive with the width 
of the material. As illustrated, the guide roller 5 is 
supported between a pair of spaced vertically disposed 
arm members 52 which are adapted to be adjustably 
mounted on a pair of spaced perpendicularly disposed 
supporting arms 53 slidably mounted to the front and 
rear tie channels 7 of the frame. According to this in 
vention, a guide plate 54 is connected adjacent the ends 
of the front and rear tie channels 7 so as to form there 
with a way 55 for slidably receiving the support arms 
53. Therefore, it will be noted that the guide rollers 5 
may be adjusted relative to the frame by sliding the sup 
port arms 53 toward or away from the frame an amount 
sufficient to position the roller adjacent the edge portions 
of the die, a pin 56 extending through aligned openings 
in the Supporting arms 53 and guide plate 54 secures the 
arm 53 in adjusted position relative to the frame. 

In order that the roller may be vertically adjusted, 
there is connected to the projected end portion 53a of the 
supporting arm a channel member 57 in which the webs 
thereof are vertically disposed so as to form therewith 
a vertical channelway 58 in which the vertical arms 52 
may be slidably mounted. Each vertical arm 52 is like 
wise provided with a series of spaced apertures 52a which 
are adapted to be aligned with an aperture in the support 
ing arm to render the vertical arm adjustable relative to 
its connecting support arm; a pin 59 inserted through the 
aligned openings secures the arms 52 and 53 in relative 
adjusted position. With the guide means properly ad 
justed as indicated in Figs. 1 and 2, the sheet material is 
smoothly guided over the edges of the die, thus prevent 
ing any creasing along the edges of the die during a 
stretching operation. 

In operation, the sheet material M is readily formed 
to conform to the shape of the die by simply laying the 
sheet over the die A as illustrated in Fig. 1, and securing 
the marginal portions thereof in the clamps 43 as ill 
lustrated. Thence, upon actuation of the cylinder and 
piston assembly, the draw bar is moved away from the 
die, thereby causing the sheet material to be drawn and 
stretched over the die. 

In order to facilitate the drawing of the material to 
expedite the forming operation, a heating control 60 is 
included in the circuit of the heating means 20 so that 
the die portion 23 can be maintained at a proper tem 
perature required for permanently shaping the material 
thereover. The means for controlling the output of the 
heating means 28 includes a thermocouple 6 which is 
physically located adjacent that portion of the curvature 
of the die where the material is subject to maximum 
stretch. As illustrated in Fig. 1, since the forming sur 
face of the die consists of a compound curvature which 
has a substantial radius of curvature, the thermocouple 
61 is positioned adjacent the high point of the curve. 
Also, it will be noted that the die A has its entire form 
ing surface in heat transfer relationship to the heating 
means since the material is subjected to a stretching force 
throughout its entire area. In the modified die B ill 
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6 
lustrated in Fig. 4, the contoured surface 23b has a 
curvature which is substantially uniform along a longitu 
dinal axis thereof, and it too is seated upon the heating 
box as having its entire surface in heat transfer relation 
ship to the heating means for a similar reason. 

However, in an irregularly formed die C as illustrated 
in Fig. 5, it will be noted that only the portion 62 of the 
die is curved so that only that portion of a sheet disposed 
thereover is subjected to substantial flow of metal while 
at the flat portions, relatively little or no stretching occurs. 
By suitably baffling or insulating the die member under 
the flat portion of the die as indicated at 63 so that the 
flat portion is not in direct heat transfer relationship with 
the heating means, the die can be used on the universal 
base and will be properly heated thereby to produce a 
smooth accurately formed piece. 

Also, it will be significantly noted that according to 
this invention when a die member C, as illustrated in Fig. 
5, is utilized in conjunction with the press of this in 
vention, the draw bar 36 is pivoted during a stretching 
operation about the axis of the rod 29 so that the clamp 
ing jaws 43 may be angularly disposed so as to be substan 
tially parallel to the slope or flat surface of die C. In 
this manner, it will be noted that the lines of force acting 
on the sheet material during a stretching operation are 
maintained substantially normal to the transverse axis of 
the die C, thereby tending to equalize the forces acting 
on the material. Consequently, the press of this inven 
tion is readily suitable for shaping and forming sheet 
material over either regularly or irregularly shaped die 
members of the type illustrated. 

Accordingly, the instant press and associated die mem 
bers are relatively simple in construction and positive 
in operation. Furthermore, it will be noted that the die 
members may be readily and simply interchangeably 
mounted on the stretch press of the instant invention so 
that the requirement heretofore necessary of supplying 
each of the differently formed die members with a special 
frame structure is eliminated. By supporting the draw 
bar 36 so that it is free to pivot in accordance to the 
shape of the particular die with which it is adapted to be 
utilized on the press, the stretch press of this invention 
is rendered readily universal for use with most of the 
die shapes required for facilitating the various skin com 
ponents generally required to make up a fuselage sec 
tion and the like of an airplane, helicopter, etc. 

Variations and modifications may be made within the 
scope of the claims and portions of the improvements 
may be used without others. 

I claim: 
1. An improved stretch press for shaping an article 

of manufacture comprising a frame, a heating box hav 
ing a heating means disposed therein supported on said 
frame, a readily removable and replaceable hollow die 
mounted on said heating box, said die having a contoured. 
surface over which a sheet material is adapted to be 
stretched, said surface being in heat transfer relationship 
with said heating means so that the entire surface may 
be directly heated thereby, clamping means disposed on 
opposite sides of said die for gripping the marginal por 
tion of the sheet material to be stretched, guide means 
mounted on the frame adjacent the sides of the die and 
disposed between said die and clamping means, said guide 
means having a curved surface and forming substantially 
an extension of the die surface throughout the operative 
width thereof, means for providing relative movement 
between said die and clamping means for stretching and 
permanently shaping a sheet of material disposed over 
said die so that the sheet is adapted to substantially con 
form to the contours of said die forming surface, said 
guide means guiding the marginal portions of the sheet 
over the edge portions of the die to prevent malformation 
of the sheet adjacent the edge portions of the die during 
the stretching operation. 

2. The combination of a stretch press for shaping an 



2,905,225 
7 

article of manufacture comprising a frame, a heating 
box having a heating means disposed therein supported 
on said frame, a readily removable and replaceable die 
mounted on said heating box in heat transfer relationship 
thereto, said die having a contoured surface over which 
a sheet material is adapted to be stretched, clamping 
means disposed on opposite sides of said die for gripping 
the marginal portion of the sheet material to be stretched, 
guide means mounted on the frame adjacent the sides 
of the die and disposed between said die and clamping 
means, said guide means having a curved surface and 
forming substantially an extension of the die surface 
throughout the operable width thereof, means for pro 
viding relative movement between said die and clamping 
means for stretching and permanently shaping a sheet 
of material disposed over said die so that the sheet is 
adapted to substantially conform to the contours of said 
die forming Surface, said guide means guiding the adja 
cent marginal portions of the sheet secured by said clamp 
ing means over the edge portions of the die to prevent 
malformation of the sheet adjacent the edge portions 
of the die during the stretching operation. 

3. An improved stretch press for shaping an article 
of manufacture comprising a frame, a heating box having 
a heating means disposed therein supported on said frame, 
a readily removable and replaceable die mounted on said 
heating box in heat transfer relationship thereto, said die 
having a contoured surface over which a sheet material 
is adapted to be stretched, clamping means disposed on 
opposite sides of said die for gripping the marginal por 
tion of the sheet material to be stretched, a guide roller 
adjustably supported by the frame and disposed on op 
posite sides of said die between said die and clamping 
means, said guide rollers having a curved surface and 
extending across the full operable width of said die and 
forming Substantially an extension of the die surface, 
means for providing relative movement between said die 
and clamping means for exerting a pulling force to stretch 
and permanently shape a sheet of material disposed over 
said die whereby the sheet is adapted to substantially con 
form to the contours of said die surface, said guide rollers 
being adjustably mounted on said frame for guiding the 
adjacent marginal portions of the sheet secured by said 
clamping means over the edge portions of the die to pre 
vent malformation of the sheet on the edges of the die 
during the stretching operation. 

4. An improved stretch press for shaping an article 
of manufacture comprising a frame, a heating box having 
a heating means disposed therein supported on said frame, 
a readily removable and replaceable die mounted on said 
heating box in heat transfer relationship thereto, said 
die having a contoured surface over which a sheet mate 
rial is adapted to be stretched, a draw bar, means for 
mounting said draw bar on the frame for pivotal move 
ment with respect to the die and also for linear move 
ment toward and away from said die, clamping means 
connected adjacent the opposite ends of said draw bar 
for disposing said clamping means on opposite sides of 
said die to grip the marginal portion of the sheet mate 
rial to be stretched, and means connected to the frame 
and draw bar for moving said draw bar and connected 
clamping means relative to said die to exert a pulling 
force to permanently shape a sheet of material disposed 
over said die so that the sheet is adapted to substantially 
conform to the contours of said die surface, said draw 
bar and connected clamping means being pivoted to said 
mounting means to pivot about an axis lying in a plane 
transverse to the line connecting the clamping means 
and in accordance to the transverse contour of said die 
So that the pulling force exerted on the sheet during the 
stretching operation is substantially normal to the trans 
verse axis of said die. 

5. The invention as defined in claim 4 wherein said 
means for moving said draw bar includes a cylinder 
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8 
pivotally mounted on said mounting means and having a 
movably mounted piston therein, said piston being pivot 
ally connected to said draw bar so that upon actuation 
thereof said piston, the draw bar and connected clamping 
means are moved away from said die to exert a pulling 
force on said sheet. 

6. An improved stretch press for shaping an article 
of manufacture comprising a frame, a heating box hav 
ing a heating means disposed therein supported on said 
frame, a readily removable and replaceable die mounted 
on said heating box in heat transfer relationship thereto, 
said die having a contoured surface over which a sheet 
material is adapted to be stretched, a draw bar, means 
pivotally connecting the draw bar to said frame, clamp 
ing means connected adjacent the opposite ends of said 
draw bar disposing said clamping means on opposite sides 
of said die for gripping the marginal portion of the sheet 
material to be stretched, resilient means connected to 
said draw bar for normally biasing said draw bar in 
inoperative position, and actuating means included in 
the means connecting the draw bar to the frame for 
moving said draw bar and connected clamping means 
away from Said die against the force of said resilient 
means acting on said draw bar to exert a pulling force 
for stretching and permanently shaping a sheet of mate 
rial disposed over said die for substantially conforming 
the same to the contours of said die surface, said bar 
and clamping means being pivoted to said means pivot 
ally connecting the draw bar to said frame to pivot about 
an axis lying in a plane transverse to the line connecting 
the clamping means and in accordance to the transverse 
contour of said die so that the pulling force exerted on 
the sheet during the stretching operation is substantially 
normal to the transverse axis of said die. 

7. An improved stretch press for shaping an article 
of manufacture comprising a frame, a heating box having 
heating means disposed therein supported on said frame, 
a readily removable and replaceable die mounted on said 
heating box in heat transfer relationship thereto, said 
die having a contoured surface over which a sheet mate 
rial is adapted to be stretched, a draw bar, means pivot 
ally connecting the draw bar to said frame, clamping 
means connected adjacent the opposite ends of said draw 
bar for disposing said clamping means on opposite sides 
of Said die to grip the marginal portion of the said mate 
rial to be stretched, resilient means normally biasing said 
draw bar in inoperative position, guide rollers connected 
to the frame and disposed on opposite sides of the die 
between the latter and the clamping means, said rollers 
forming Substantially an extension of the die surface at 
the ends thereof and actuating means connected to the 
draw bar for moving said draw bar and connected clamp 
ing means away from said die and against the force of 
said resilient means acting on said draw bar to exert a 
pulling force for stretching and permanently forming a 
sheet of material disposed over said die Substantially 
shaping the same to conform to the contours of said die 
surface, said bar and clamping means being pivoted to 
Said means connecting the draw bar to said frame to 
pivot about an axis lying in a plane transverse to the 
line connecting the clamping means and in accordance 
to the transverse contour of said die so that the pulling 
force exerted on the sheet during the stretching opera 
tion is substantially normal to the transverse axis of said 
die, said guide roller guiding the adjacent marginal por 
tions of the sheet gripped by said clamping means over 
the edges of the die so as to prevent malformation of 
the sheet on said edges during the stretching operation. 

8. An improved stretch press for shaping an article 
of manufacture comprising a frame, a heating box hav 
ing heating means disposed therein Supported on said 
frame, a readily removable and replaceable hollow die 
mounted on said heating box in heat transfer relationship 
thereto, said die having a contoured surface over which 
a sheet material is adapted to be stretched, control CaS 
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for regulating the output of said heating means, heat 
sensing means forming part of said control means and 
being positioned adjacent the contoured surface of said 
die so that the output of said heating means is controllable 
by the temperature of said die surface, a draw bar, means 
pivotally connecting the draw bar to said frame, clamping 
means connected adjacent the opposite ends of said draw 
bar for disposing said clamping means on opposite sides 
of said die for clamping the marginal portion of the said 
material to be stretched, resilient means biasing said draw 
bar in inoperative position, guide rollers connected to 
the frame and disposed on opposite sides of the die be 
tween the latter and the clamping means, said rollers 
forming substantially an extension of the die surface 
across the full operable width thereof, and actuating 
means included in the means connecting the draw bar 
to the frame and comprising a cylinder having a movable 
piston for moving said draw bar and connected clamp 
ing means away from said die and against the force of 
said resilient means acting on said draw bar to exert 
a pulling force for stretching and permanently forming 
a sheet of material disposed over said die and substan 
tially shaping the same to conform to the contours of 
said die surface, said bar and clamping means being 
pivoted to said means connecting said draw bar to said 
frame to pivot about an axis lying in a plane transverse 
to the line connecting the clamping means and in accord 
ance to the transverse contour of said die so that the 
pulling force exerted on the sheet during the stretching 
operation is substantially normal to the transverse axis 
of said die, said guide roller guiding the adjacent mar 
ginal portions of the sheet gripped by said clamping 
means over the edges of the die so as to prevent malfor 
mation of the sheet on said edges during the stretching 
operation. 

9. In a stretch press for use in shaping an article of 
manufacture, the improvement of a frame having a 
heating box including a heating means disposed therein, 
said heating box having means adaptable for receiving 
in heat transfer relationship thereto any of a plurality 
of readily interchangeable, differently shaped die mem 
bers over which a sheet material is adapted to be stretched, 
clamping means adapted to be disposed on opposite sides 
of said box for gripping the marginal edge portion of 
the said material disposed over the die, guide means 
mounted on the frame and located adjacent the sides of 
the die members and between the heating box and clamp 
ing means, said guide means having a curved surface 
and being substantially an extension of the die surface 
across the operable width thereof for facilitating the 
forming of the sheet material during a stretching opera 
tion, means for pivotally mounting the clamping means 
on the frame so that the said clamping means are auto 
matically pivoted in accordance to the shape of any 
of the interchangeable die members adaptable to be sup 
ported on said heating box so that the forces acting on 
the material during a stretching operation tend to be 
equalized to insure a more uniform stretch, and actuating 
means for providing relative movement between the 
clamping means and the frame so as to stretch and per 
manently shape a sheet material disposed over a die 
member. 

10. In a stretch press for use in shaping an article of 
manufacture, the improvement of a frame having a heat 
ing box including a heating means disposed therein, said 
heating box having means adaptable for receiving in heat 
transfer relationship thereto any of a plurality of readily 
interchangeable, differently shaped die members over 
which a sheet material is adapted to be stretched, a draw 
bar, means for mounting said draw bar on the frame for 
pivotal movement with respect to the die and also for 
linear movement toward and away from said die, said 
draw bar having its end portions extending beyond the 
heating box, clamping means connected adjacent the ends 
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of said draw bar so as to be disposed on opposite sides 
of said box for gripping the marginal edge portion of the 
said material adapted to be disposed over a particular 
die, said draw bar and connected clamps being mounted 
on said mounting means to pivot about an axis lying in 
a plane transverse to a line connecting the clamping 
means so that the clamping means are rendered coopera 
tive with any of the said interchangeable die members 
whereby resulting forces acting on the material during 
a stretching operation are substantially normal to the 
transverse axis of the die, and actuating means for pro 
viding relative movement between the clamping means 
and the frame so as to stretch and permanently shape 
a sheet material disposed over a die member. 

11. The combination of a stretch press for use in 
shaping an article of manufacture comprising a frame, 
a heating box having a heating means disposed therein 
supported on said frame, a die-supporting shoulder on the 
frame extending around the heating box and adapted to 
receive and support one of a plurality of interchangeable, 
readily removable and replaceable hollow die members 
over said heating box in heat transfer relationship thereto, 
each of said die members having a contoured die sur 
face over which a sheet material is adapted to be stretched 
and a support-engaging portion disposed below said die 
Surface and having a shape complementary to said shoul 
der to be engaged thereby, clamping means disposed on 
opposite sides of said die for gripping the marginal por 
tion of the sheet material to be stretched, and means 
for providing relative movement between said die and 
clamping means for stretching and permanently shaping 
a sheet of material disposed over said die so that the sheet 
is adapted to substantially conform to the contours of 
said die surface. 

12. An improved stretch press for shaping an article 
of manufacture comprising a frame, a heating box 
having a heating means disposed therein supported on 
said frame, die-supporting shoulder means extending 
around the heating box and adapted to receive and sup 
port one of a plurality of interchangeable, readily re 
movable and replaceable hollow die members, each hav 
ing a contoured upper shaping surface secured to de 
pending side walls provided with means at the lower 
edge thereof complementary with said shoulder means 
for engaging and removably supporting said die member 
on said shoulder with the die located over said heating 
box in heat transfer relationship thereto, control means 
for regulating the output of said heating means, heat 
sensing means forming part of said control means carried 
by the frame and adapted to extend into said removable 
hollow die and be located adjacent the undersurface of 
the contoured die surface of each interchangeable die 
member so that the temperature at the surface of the die 
may be accurately regulated to facilitate the shaping of 
the sheet material, clamping means disposed on opposite 
sides of said die member for gripping the marginal por 
tion of the sheet material to be stretched, and actuating 
means for providing relative movement between said die 
and clamping means for stretching and permanently shap 
ing a sheet of material disposable over said die so that 
the sheet is adapted to substantially conform to the con 
tours of said die forming surface. 

13. The combination of a stretch press for use in shap 
ing an article of manufacture comprising a frame, a heat 
ing box having a heating means disposed therein Sup 
ported on said frame, a die-supporting shoulder on the 
frame extending around the heating box and adapted to 
receive and Support one of a plurality of interchangeable, 
readily removable and replaceable hollow die members 
over said heating box in heat transfer relationship there 
to, each of said die members having a contoured die sur 
face over which a sheet material is adapted to be stretched 
and a support-engaging portion disposed below said die 
surface and having a shape complementary to said shoul 
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der to be engaged thereby, clamping means disposed on 
opposite sides of said box for gripping the marginal edge 
portion of said material adapted to be disposed over a 
die supported on said box, means for pivotally mounting 
the clamping means on the frame so that the said clamp 
ing means are pivoted in accordance to the shape of any 
of the interchangeable die members adapted to be sup 
ported on said heating box so that the forces acting on 
the material during a stretching operation tend to be 
equalized in a direction normal to the transverse axis of 
the die to insure a more uniform stretch, and actuating 
means for providing relative movement between said 
clamping means and frame so as to stretch and per 
manently shape a sheet material disposed over the die 
member. 
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