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2,522,747 
PREss 

Arthur A. Byerlein, Detroit, Mich., assignor, by 
mesne assignments, to Lima-Hamilton Corpo 
ration, Hamilton, 
Virginia Chio, a 'corporation of 

Application August 22, 1947, Serial No. 770,003 
(KCl. 13—38) 5 Claims, 

This invention relates to presses, and more 
particularly to drawing, forming and stamping 
presses such as are used for forming metal sheets 
in the manufacture of automobile bodies and 
parts therefor, and the like. 
One of the principal objects of the invention is 

to provide a multiple action drawing press con 
structed with the drive mechanism in the upper 
portion of the frame and having the blank 
holder mechanically connected with the drive 
mechanism in such manner that it will adjust 
itself automatically to variations in the thickneSS 
of the metal sheets being formed, to develop 
uniformity in the formed products notwithstand 
ing such variations in Sheet thickness. 
Another object is to provide a multiple action 

drawing press having its drive mechanism mount 
ed in the upper portion of the frame and wherein 
power is transmitted from the drive mechanism 
to the Slide which Serves as a blank holder by 
pulling down the lower ends of screws or tie 
rods having their upper ends connected to the 
blank holder, thus placing these Screws in ten 
sion to pull the blank holder against the work 
and providing for automatic adjustment of the 
blank holder by elastic deformation of the tie 
rods in accordance with variations in thickness 
of the sheet material being formed. 

It is also an object of the invention to provide 
Such a multiple action dra Wing preSS Wherein the 
blank holder is connected by tie rods to hori 
zontal beams which are in turn. So connected 
through toggle linkages to the drive mechanism 
in the upper portion of the press frame that 
when these linkages are Straightened out parallel 
to the tie rods, the beams are forced downwardly 
and pull the tie rods uniformly - downwardly to 
operate the blank holder during the downward 
Stroke and dwell thereof. 
Other objects and advantages of the invention 

will be apparent from the following description, 
the accompanying drawings and the appended 
claim.S. 
In the drawings, in which like characters of 

reference designate like parts throughout: . 
Fig. 1 is a view in front elevation of a double 

action press constructed in accordance With the 
invention, part of the left-hand portion of the 
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press being in section on the line a-la of Fig. 3 
and part of the right-hand portion of the press 
being in section on the line b-b of Fig. 2; 

Fig. 2 is a view in end elevation of the press 
shown in Fig. 1, with parts broken away to illus 
trate structural details and with the right-hand 
side and part of the center portions in Section 
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On the lines 2-2a and 2-2b, respectively, of 
Fig. 1; 

Fig. 3 is a fragmentary view in horizontal sec 
tion taken approximately on the line 3-3 of 
Fig. 1; and 

Fig. 4 is a graph showing diagrammatically the 
relative Sequential travel of the Slides of the 
preSS shown in FigS. 1 to 3 during a complete 
cycle thereof. ????? 

Referring to the drawings, which illustrate the 
preferred embodiment of the present invention, 
the press bed is designated generally by the ref 
erence character (). Spaced uprights or Side 
frame portions f l are mounted on tile bed and 
connected by an upper or arch portion 2. These 
Side and upper frame portions are rigidly Se 
cured togetner by means such as the tie rods 
4 shown in Fig. 3, and they support and guide 
two Slides for reciprocating movement witn re 
Spect to the bed and the usual bolster plate 13 
thereon. The outer slide or biank holder 5 is 
Shown as hollow and open at both its upper and 
lower ends, and the inner Slide or plunger 6 is 
Inounted Within the blank holder for movement 
with respect to the blank holder to and from the 
bed and bolster plate, Suitable gibS or guides being 
provided between the two Sludes as indicated 
generally at 7 in Fig. 3. 

In the operation of this press, the blank holder 
and plunger reciprocate in timed relation with 
respect to the bed and bolster plate. iiie blank 
holder carries out its downward stroke first, dur 
ing which it descends to a predetermined position 
above the bed and then dwells to hoid the work 
against the lower die or dies during the forming 
Stroke of the plunger, which descends after the 
blank holder and performs its working stroke 
during the period of dwell of the blank holder. 
Ihereafter the two slides return to their upper 
most positions in preparation for the next work 
ing cycle, these operations being illustrated by 
the curves shown in Fig. 4 of the drawing, which 
illustrate the relative Sequential moverinents of 
the two Slides during a compiete cycle of tine press, 
the curve A representing the blank holder 5 
and the curve B representing the plunger 6. 
The main drive motor 20 for the press is shown 

as mounted om the upper portion i 2 of the press 
frame, and its shaft carries a pulley 2 which is 
in driving connection through multiple belts 22 
with a pulley 23 mounted on drive shaft 24. "I'his 
shaft 24 carries a pinion 25 meshing with an 
intermediate gear 26 which in turn meshes with 
the large gear 27 on intermediate shaft 28. The 
Shaft 28 carries a drive pinion 30 meshing with 
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án intermediate gear 3 which meshes with the 
large gear 32 on one of the crankshafts 33. As 
shown in Figs. 1 and 2, there are four of these 
crankshafts, positioned in coaxial pairs at oppo 
site sides of the press, and the gear 32 is formed 
with a boss portion 34 forming a crank pin 35 
which is connected through crank arm 36 with 
the other crankshaft 33 of the pair. The train 
of gears from shaft 28 to the other gear 32 and 
pairs of crankshafts 33 is similar but not shown. 

Referring particularly to Fig. 2, each crank 
shaft 33 is journaled in the upper portion 2 of 
the frame and includes an eccentric wheel 40 
carrying an eccentric strap 4f which is pivotally 
connected at 42 to the bifurcated end of a crank 
arm 44 integrally, formed with or otherwise se 
cured to a rock shaft 45. Each of these shafts 45 
extends to the outside of the frame and is pro 
vided with an additional crank arm 46 in fixed 
angular relation with its crank arm 44 as shown 
in Fig. 1. Arm 46 is pivoted at 47 to one end of 
a link 48 having its other end in pivotal connec 
tion at 49 with one arm of a bell crank lever 50 
mounted on the Outer end of crankshaft 33. The 
other arm of lever 50 is pivoted at 51 to the upper 
end of an elongated link 52, which extends down 
wardly and is pivotally connected at 53 with an 
upstanding forked portion 54 of a beam 55 which 
extends across the press from side to side. It will 
be understood that this construction is duplicated 
at both the front and back of the press as shown 
in Figs. 1 and 2, with the eccentrics, links and 
levers combining to form toggle linkages effec 
tive upon rotation of crankshafts 33 to cause 
reciprocal movement of beams 55, and with these 
linkages being constructed and arranged to pro 
vide a dwell at the lower dead Center position of 
the beams. 
The beams 55 are connected With the bank 

holder 5 by means of four tie rods or adjusting 
screws 60. As shown, the beams lie approxi 
mately at the level of the lower end of the blank 
holder, and two tie rods 60 have their lower ends 
Secured in each beam by means such as lock 
nuts 6, this arrangement providing for posi 
tioning the two tie rods 60 and two links 52 which 
are connected with each beam 55 all in Sub 
stantially the same vertical plane as shown in 
Figs. 2 and 3. The upper end of each tie rod 60 
is connected to the bank holder 5, and prefer 
ably by connection means providing for relative 
axial adjustment of the tie rods and blank holder 
to vary the depth of the stroke of the blank 
holder. 
As shown in Figs. 1 and 2, the blank holder is 

formed adjacent each corner with an outwardly 
extending boss 64 to which is bolted or otherwise 
Secured a cup-like housing 65 enclosing a nut 66 
which is in threaded engagement with the upper 
end of the tie rod. This nut is formed on its 
Outer Surface With worm teeth 67 which mesh 
with a worm gear 68 on a shaft 69 driven as 
shown in Fig. 3 by a motor To through the gears 
indicated generally at 7 and 72, the shaft 73 
which extends across the back of the press, and 
the bevel gears 74 on shafts 69 and 73, this motor 
being mounted on a bracket 75 on the back side 
of the blank holder as shown in Figs. 2 and 3. 
This construction provides for simultaneous axial 
adjustment of each of tie rods 60 relative to the 
blank holder to vary the relative vertical posi 
tions of the blank holder and beams 55, and it is 
similar in construction and operation to that 
illustrated in Patent No. 2,378,062, issued June 12, 

0 

15 

20 

25 

30 

35 

40 

4. 
1945, to A. A. Byerlein and assigned to the same 
assignee as this application. 

Since the beams 55 and blank holder 5 are 
thus made relatively movable, the invention pro 
vides guide means for limiting this movement to 
a vertical plane and generally for maintaining 
proper alignment between the beams and blank 
holder. As shown in Figs. 2 and 3, the blank 
holder is formed below each boss 64 with an out 
Wardly projecting vertical flange 80 formed on its 
Outermost edge with an additional flange or 
tongue 8 extending at right angles thereto and 
in the direction of the width of the press, the 
tongues 8 at opposite sides of the press being 
turned to face each other. Each beam 55 is 
formed with a somewhat similar flange or boss 
82 having a laterally projecting portion or tongue 
83 turned in the opposite direction from the ad 
jacent tongue 8 and thus adapted to overlap and 
cooperate thereWith as show in Fig. 3 to main 
tain both the vertical and lateral alignment be 
tween the beam and blank holder. 

It will be seen that this arrangement of beams 
55 and tie rods 60 relative to the drive mech 
anism and blank holder 5 provides for causing 
the blank holder to follow substantially the same 
operating cycle as the beams. When the press is 
operated, the various toggle linkages will be 
Straightened out into the positions shown in Fig. 
1, thus pushing downwardly on beams 55 until 
the latter reacin their lower dead center positions 
shown in Fig. 1. During this downward move 
ment of the beams, they will place the tie rods 
60 in tension to pull the blank holder down to 
Wards the bed and to hold the blank holder 
during its dwell period. Beams 55 also provide 
Convenient means for attachment to fluid pres 
Sure cylinders for counterbalancing the slide. As 
shown, Such cylinders 85 may be mounted at op 
posite corners of the press on the sides of the 
frame, and each beam 55 is shown as extended 
at its ends beyond the points of connection to tie 

... rods 60 to form arms 86 to which are connected 
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the piston rods 87 for the pistons 88 in these 
cylinders. 
The drive mechanism for the inner slide or 

plunger 6 is seen most clearly in Figs. 1 and 2. 
Referring to Fig. 2, the pin 35 on each gear 32 
receives the upper end of a connecting rod 90 
having its lower end pivoted in the bifurcated 
upper end 9 of an adjusting screw 92. This 
Screw is in threaded engagement with a nut 94 
mounted in a housing 95 formed integrally in the 
plunger 6 as shown in Fig. 1, this construction 
being duplicated at opposite sides of the press. 
Each nut has worm teeth on its outer surface 
which mesh with a worm gear 96 driven through 
the shaft 97 and train of gears indicated gen 
erally at 98 by a motor supported within the 
plunger. This construction is generally similar 
to the adjustable connection between the upper 
ends of tie rods 60 and the blank holder, and it 
provides for axial adjustment of the adjusting 
screws in the same manner as described in the 
above Patent No. 2,378,062. A large fiuid pres 
Sure cylinder 00 for counterbalancing the plung 
er is shown as mounted in the upper portion of 
the frame, and the rod Of of its piston 02 is 
connected at its lower end with a beam 03 bolted 
or otherwise mounted across the upper portion 
of plunger 6 as shown in Fig. 1. 

It will accordingly be seen that in the operation 
of the press and during the entire downward 
stroke and dwell of the blank holder, the down 
Ward force from the drive mechanism is trans 
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mitted directly to the beams 55, which in turn 
place the tie rods 60 in tension to pull down and 
hold down the blank holder. In addition, since the 
elongated links 52 of the toggle linkages are con 
nected to the beams 55, rather than to the blank 
holder itself as in the usual construction of such 
presses, the angular forces exerted on the toggles 
in operation are absorbed within the beams, thus 
limiting the forces on the tie rods to a direct pull 
in line with their length and under balanced ten 
Sion, to pull the blank holder downwardly with 
minimum lateral thrust. 

It should also be noted that since the tie rods 
60 are in tension during the dwell period of the 
blank holder, the latter is able to adjust itself 
automatically to the thickness of the metal sheets 
being formed, even though this thickness may . 
vary Over a range of several thousandths of an 
inch for sheet of an average thickness of 0.040 
inch, thus minimizing spoilage and providing for 
uniform results notwithstanding such variations 
in thickness. In presses of this type as hereto 
fore constructed, and wherein the blank holder is 
operated mechanically through screws which are 
in compression during the dwell period, the oper 
ating mechanism for the blank holder commonly 
requires highly accurate adjustment in accord 
ance with the thickness of the sheets to be drawn, 
and unless this adjustment is properly controlled 
to compensate for variations in sheet thickness 
as they occur, Spoilage of the sheet may result. 
Thus if a sheet should be run which is as little 
as 0.005 inch over the thickness for which the 
blank holder is set, it may be torn during the 
forming stroke of thc press as a result of too 
great pressure by the blank holder to permit 
proper drawing. Conversely, a sheet which is as 
little as 0.005 inch under the thickness to which 
the press is adjusted may be drawn in too easily 
and wrinkled as a result of insufficient pressure 
by the blank holder. Thus in the absence of con 
stant attention to the adjustment of the blank 
holder of Such a press relative to the sheet thick 
ness, a substantial amount of spoilage may re 
Sult. 
In the operation of the present press as de 

scribed and shown in Figs. 1 to 3, when the pres 
Sure on the sheet between the blank holder and 
the lower die or dies is greater than that for 
which the press is initially set, it will be com 
pensated for by elastic stretching of the tie rods 
60. Furthermore, this adjustment will take place 
either individually or collectively, as the thick 
neSS of a particular sheet may require, and it will 
Occur without the necessity for special manual 
or mechanical adjustment of the press. In fact, 
the blank holder can be initially set to provide 
proper pressure on a sheet of the minimum thick 
ness expected, and in operation such variations 
as may occur in sheet thickness above this mini 
mum Will be compensated for by elastic deforma 
tion of tie rods 60 to provide proper pressure on 
all sheets and thus to avoid tearing or wrinkling 
and resulting Spoilage. 
While the form of apparatus herein described 

constitutes a preferred embodiment of the inven 
tion, it is to be understood that the invention is 
not limited to this precise form of apparatus, 
and that changes may be made therein without 
departing from the scope of the invention which 
is defined in the appended claims. 

What is claimed is: 
1. A drawing press of the character described 

comprising, in combination, a frame including a 
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above said bed for vertical reciprocating move 
ment relative to said bed, vertically arranged tie 
rods connected at their upper ends to one of said 
slides and extending downwardly therefrom, drive 
means for said one slide mounted in the upper 
portion of said frame, and means reciprocable in 
conjunction with said slide and located entirely 
above said bed forming an operative connection 
between the lower ends of said tie rods and Said 
drive means effective to place said tie rods in 
vertical tension upon operation of said drive 
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means in pulling said slide towards Said bed. 
2. A drawing press of the character described 

comprising, in combination, a frame including a 
bed, a slide mounted in said frame above said 
bed for vertical reciprocating movement relative 
to said bed and adapted to serve as a blank holder, 
a pair of beams positioned on opposite sides of 
said frame for vertical reciprocating movement 
relative to said frame and slide, a plurality of 
tie rods each connected adjacent its lower end 
to one of said beams and adjacent its upper end 
to said slide, drive means mounted in the upper 
portion of said frame, and means extending up 
wardly from said beams to said drive means and 
located entirely above said bed to form operative 
connections between said drive means and Said 
beams constructed to cause vertical reciprocat 
ing movement of said beams with a dwell in their 
movements and to develop tension in said tie rods 
in pulling said slide towards said bed. 

3. A drawing press of the character described 
comprising, in combination, a frame including a 
bed, inner and outer slides mounted in Said frame 
above said bed for vertical reciprocating move 
ment relative to said bed, drive means for said 
slides mounted in the upper portion of Said frame 
and including vertically reciprocable links ex 
tending downwardly therefrom in laterally over 
lying relation with said outer slide to operate 
said slide with a dwell in its movements, and tie 
rods each connected adjacent its lower end to 
said links and adjacent its upper end to said 
outer slide in position to be placed in tension 
upon downward movement of said links in pull 
ing Said slide towards said bed. 

4. A drawing press of the character described 
comprising, in combination, a frame including a 
bed, a slide mounted in said frame above Said 
bed for vertical reciprocating movement relative 
to said bed, drive means for said slide mounted 
in the upper portion of said frame, a plurality 
of tie rods for operating said slide, means con 
necting the upper end of each of said tie rods 
to said slide, a pair of beams positioned at Op 
posite sides of said outer slide for movement 
relative to said slide, means connecting each Said 
beam to the lower ends of two of said tie rods, 
Connecting means extending upwardly from said 
beams to said drive means for effecting vertical 
reciprocation of said beams to develop tension in 
said tie rods in pulling Said Slide toward said 
bed, and guide means carried by each said beam 
and said slide cooperating to limit relative move 
ment of Said beams and slide to directions par 
allel to the length of Said tie rods. 

5. A drawing press of the character described 
comprising, in combination, a frame including 
a bed, a slide mounted in said frame above said 
bed for vertical reciprocating movement rela 
tive to said bed, means extending outwardly from 
said slide to provide for attaching tie rods there 
to, tie rods having their upper ends secured to 
Said outwardly extending means and extending 

bed, inner and outer slides mounted in said frame 75 downwardly therefrom, beams positioned on op 



posite sides of said frame above said bed and 
each connected to the lower ends of a plurality 
of said tie rods, links pivotally connected to each 
of said beams and extending upwardly therefron 
in substantially the same plane as those of said 
tie rods connected to said beam, and drive means 
mounted in the upper portion of Said frame ef 
fective to cause vertical reciprocating movement 
of said links and corresponding vertical recipro 
cating movement of said beams to develop ten 
sion in said tie rods upon downward movement 
of said beams in pulling said slide towards said 
bedi. ARTHUR, A, BYEREN. 
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