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WIDE THROAT PRESS
Cbarles:r‘A_.~»Vanf‘Dlisen; Escondido,- Calif.; and Richard F.
Wil_ttenmye‘r,Cleveland, .and’ John: A. Richter,  Galion,
Ohio; assigriors to- Throatless Press- Company:
Application February 27, 1953, Serial No. 339,324
3 Claiins:: (CL'78-—42)

This invention relatés in general to large capacity wide

‘throat® présses’ and rfiore particilarly to presses using-a -

structural mass, such as reitiforced’ concrete as a dead
weight resisting the force of the préss mechanism in a
Press construction which has the press components within
a 1arpe area’so that the press is essentially throatless.
Large capacity presses have been limited by the size- of
the' component parts. Typical press constriiction- utilizes
stiain’ rods’ or’ tie rods which must be' of high strength
steel to- withstand the force of the press and to hold to-
géther the top and boftom of the press. These tie rods
rapidly get up-to 48 inclies in diameter and 100 feet in
l1éngth for even a 35,000 ton capacity press. Such large
sized’ steel: compornients take large sized foundry and ma-
chinery capacity just to make the paris” of the press.
Further, it order to withstand: the force of the press,

riore thai four tie rods are generally used, such as 6, 8,

10, 12; or nioré. Since the press platens are generilly
rectangular, this méadns that only the énds of the press
até l6ft opén; diid the part to be forged in the press must
be inserted dfid manipulated through the ends of thepress.
In die forging and die guenching especially it is of the
utmost: importanée that the forgifig Be brought to & proper
temiperatiiré in' 4 heatidg oven: and then quickly moved
to: the forging préss: before it coels beyond the point
where the part can: be press forged at the proper tempera-
ture: As presses grow largef, the heating and conveying
facilities also grow larger, and this rigcessarily mears an
increase in time to get thé large and cumbersome part
from the oven to the forging press: In conventional forg-
ing preéss coustruction the fact that the- tié rods obstruct
at least the corners of the press platen seriously interferes
-with the ease of manipulation and Handling-the part to be
forged. In order to build 50,000 or 75,000 tons- capacity
forging presses, the problenss inlierent in-making a forging
press: along conventional lines become almest insurmount-
able. i

The tie rdds also- présent space limitations in forming
présses whetein rubber pads or a liquid backed diaphragm
is used as the female dié. In such case the rubber pad
must be eicased in 4 steel housing in order to-retain it.
If thi§ casing is made réetangular rather than circular,
the sidé walls of the casing must be strong enough to re-
sist a bending force rathér than merely a tension force.
A rectangular casing fiust be used ih conventional presses
in order to efficiently usé the area inside the rectangularly
spaced tie rods.

An object of the iaverition is to provide a wide throat

press. _
Amnothér object of the invention is to provide a. press
having a 360 degree access in the horizontal plane to the

dies and platens of a press in order to haveé a maximum

of freedom in utilization of the press.

Another object of th¢ invention is to provide a press
of very large tonnage capacity. :

Another object of the invefition is to provide a press
wherein the foice of the press is resisted by the weight
of a mass rather than resisted by tie rods. :
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Another. object of. the invention is to. provide a.press
wherein the force of the press is resisted by a large and
thick structural- mass such as reinforced concrete which
has sufficienit bulk to be rigid, utilizing the inherent strength
of the total weight of the mass to. obtain maximum span
or wide. throat of the press fiame consistent with allow-
able deflection in consideration of the work to be per-
formed by such presses.

Another object of the invention is to provide a large
capacity press contained inside a monolithicconcrete frame
wherein the weight of the upper portion of the frame
plus the weight of the upper components, of the press
proper, its pumps and other auxiliaries, is more-than suffi-
cient to resist the force exerted by the press..

Another* object” of the invention. is to provide..a press
frame construction” which- is- earthquake ‘and” bomb re-
sistanty )

Another- object” of ' the invention' is to provide. a press
with the pumps’and-motors; reservoirs and:other neces-
sary auxiliaries for ‘operating the-press located on the top
of 'the press to achieve short lengths of fluid piping.and
to add:'to the weight available: to- resist the force: of the
press. .

Amotlier object of the invention is to provide-a hydraulic
press wherein accumulator bottles-are mounted on the side
of the-press'to achieve shert-lengths of piping to the -work-
ing parts of the press:

Angother object: of the- invention is to: provide a-struc-
tural mass having sufficient weight to resist' the- force
of a plurality of ‘presses-located’ underneath’ the mass and

‘which: entire press may have-the capacity thereof increased

by adding to the weight of the mass by increasing any of
the three dimensions: of the mass: ) ) )

Another object of the invention is to provide a multiple
press: construction wherein. two or more presses are
mounted inside a frame for simultaneous: or inarticulated
operation. .

‘Another. objéect of ‘the invention is to-provide a multiple
press construction wherein two: or more presses are
mounted inside a: frame together with control means inter-
locking the: presses to prevent simultaneous closing of
any: two- of these presses.

Another object of the invention is to provide a press
construction wherein: the: crown hydraulic cylinders and
upper: platen: of the: press- as a unit are dependently

‘carried by a:structural: mass and: with: this structural ‘mass

having:a thickness:sufficient to:be rigid to adequately resist
all: forces: placed; thereon by nonsymmetrical loads in: the
press.

- Ariother objectof the invention is-to-provide a structural
member or- members. of large area supporting the upper
and lower portions of a: press, the platens of which are of
relatively. small- area,, so that large eccentricities in load-
ing on the platens create only small eccentricities “of
loading. on the large structural member or members.

Another object of the invention is to.provide-a forging

“press of wide throat design so.that. there. is complete free-

dom of access to the dies carried: by. the ‘press .platens;
and hence, billets may be heated it a furnace and quickly
conveyed and manipulated into the dies before the billet
or part has: cooled below forging range of temperature.

Another object of the invention is to provide a wide
throat press which may be used with rubber pads, flaid
backed: diaphragms or bag-type diaphragms as the female
die so-that: the container housing the rubber pad or'media
may be circular or other section of symmetry in cross-.
section- so-that the walls thereof will need'to resist forces

_essentially in, tension, which container will: thus not- inter-

fere with: any tie rods. .

Another object.of the invention. is to provide a method
for assembling. a large press wherein the crown: and
platen are made in sections and hydraulic cylinder motors
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are provided for each section and wherein cables or rods
may be used to raise individual sections and then the cables
fastened in place to maintain the sections on the underside
of the upper structural member of the press.

Another object of the invention is to provide a method’

for disassembling and servicing a large press wherein the
crown and platen are made in sections and hydraulic cylin-
der motors are provided for each section and wherein the
cables or rods may be used to lower individual sections
for major services to a section or sections reinstalling
the section by raising the individual sections as outlined
immediately above.

Another object of this invention is to provide a press
construction wherein the hydraulic cylinders and bed
components may be arranged in any of various patterns
‘to accomplish operations such as braking, coining or any
other particular method or methods.

Another object of the invention is to provide for uni-
form distribution of load from the press cylinders to the
frame avoiding the high concentration of stress encoun-
tered in conventional presses at points of attachment of
the various components to the strain rods.

Other objects and a fuller understanding of this inven-
tion may be had by referring to the following description
and claims, taken in conjunction with the accompanying
drawings, in which:

- Figure 1 is a perspective view of the press constructed
according to this invention;

Figure 2 is a front elevational view of the press;

Figure 3 is an end elevational view of the press;

Figure 4 is a top plan view of the press with the gantry
crane and roof removed;

Figure 5 is a horizontal sectional view on the line 5—5
of Figure 6, showing the press and associated buildings;
and

Figure 6 is an elevational sectional view on the line
6—6 of Figure 5.

Figures 1, 2, 3, and 4 show the construction of the
press; and this press has a frame 11 which generally com-
prises a bottom slab 12, side walls 13 and 14, and a
top stab 15. In this embodiment the entire frame 11 is
made from concrete, The base 12 would have dimensions
and thickness sufficient to stand the bearing load for the
soil or rock on which it rested. The top slab 15 has a
horizontal lower surface 16 and a horizontal upper surface
17. The press frame 11 houses first, second, and third
presses 21, 22, and 23. The second press is the largest
and is used as a forging press, whereas the first press 21
is used as a cogging or blocking press, and the third press
23 is used as a trimming press. The second press 22
has a lower platen 25 made up by a plurality of sections
26. This second press 22 has a head member or crown 27
also made up of a plurality of sections 28. Hydraulic
cylinder motors 29 are dependently carried by the crown
27. Two cylinder motors are carried by each crown sec-
tion 28. Each cylinder motor 29 has a cylinder 30 and a
piston 31. The hydraulic cylinder motors 29 are those
which urge downwardly an upper platen 32. This upper
platen 32 is composed of a plurality of sections 33. Pull-
back or push-back cylinder motors 34 are used to raise
the upper platen 32. The upper platen 32 carries an upper
die 35, and the lower platen 25 carries a lower die 36.

The first press 21 which is used as a cogging press is
considerably smaller and is otherwise constructed in a
manner similar to the second press 22. The third press
23, used as a trimming press, may be somewhat larger
than the cogging press but also is constructed in a manner
similar to the second press 22.

Rails 40 are provided in the floor 41 which is the upper !

surface of the base 12. A rail car 42 is movable on the
rails 40, and this rail car carries a powered forging manip-
ulator 43 to transport and manipulate  the billets and
forgings. A platform 44 is provided near the surface of
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the lower die 36 for convenience of workmen, and a con-
trol station 45 is provided for the press operator.

The horizontal upper surface 17 of the top slab 15 pro-
vides a floor and supporting surface for many of the work-
ing components of the press. Electric motors 49 are used
to drive hydraulic pumps 50 to pump liquid such as water,
oil, or other fluid from an intake line 51 to a pump qutlet
line 52. The outlets of the pumps would go to a manifold
53, and selector valves 54 would control the flow of fluid
to the hydraulic cylinder motors in each of the presses 21,
22, and 23. Interior or other arrangement of piping 55
connects the valves 54 with presses 21, 22, and 23. A
plurality of accumulator bottles 56 are mounted on shelves
57 on the outside walls of the press frame 11. Interior
or other arrangement of piping 58 innerconnects the ac-
cumulators 56 and the presses 21, 22, and 23. Tanks 59
mounted on the top slab are used as storage for refilling
the accumulators 56. Compressors 60 driven by electric
motors 61 are used to compress the air or other gaseous
fluid in the top of the accumulators 56. i

Control means 62, diagrammatically shown in Figure 3,
are available at the control station 45 to control the
presses 21, 22, and 23 to prevent simultaneous closing
of the second press 22 and either or both of the presses
21 or 23. This control means would permit simultaneous
operation of all presses, but when the second press 22 is
operating at maximum force, neither press 21 nor 23
may operate to exceed the total capacities of the system
and the frame. This assures that the force exerted by the
presses will not exceed the allowable safe limit set by the
total maximum weight of the top slab 15 together with
units mounted thereon.

Rails 64 are mounted in the upper surface 17 and a
ganiry crane 65 rides on these rails. Buildings 66 are
used to house the motors, pumps, and compressors; and
these buildings 66 have roofs 67 which may be lifted off
by the gantry crane so that component parts may be lifted
into and out of the buildings 66 by this gantry crane. Fur-
ther, the gantry crane has a cantilever extension 68 on
each end so that the gantry crane may service the accumu-
lators 56. Thus, the gantry crane 68 may be used in the
erection as well as the maintenance of the entire press.

The top slab has reinforcing steel 70 which extends
through the bottom of the slab near the lower surface
thereof. This reinforcing steel 70 extends in two direc-
tions and is placed under tension and locked into the con-
crete so that the lower portion of the top slab is prestressed
in compression in two generaily perpendicular directions
in the horizontal plane.

The top slab is thus prestressed in compression at least
at a central arca of this top slab so that the concrete slab
will be able to take the various loads from the crown 27.
Reinforcing steel 71 also extends through the top slab 15
near the upper surface thereof and is placed in tension
force to thus prestress this upper portion of the top slab
in compression in two generally perpendicular directions
in the horizontal plane. This prestressing in compres-
sion of the concrete in the top slab enables the concrete
to withstand a greater force from the presses 21, 22, and
23; and it will thus be able to withstand forces, in direc-
tions transverse to the slab, greater than those normally

The bottom slab 12 is similarly pre-
stressed in compression near the top and bottom thereof
by reinforcing steel 72 and 73.

The top slab may be approximately 50 feet thick, or
even 80 feet thick, 120 feet wide, and 120 feet long.
The side walls may be 20 feet thick, 50 feet high, and 120
feet long. The bottom slab may be 30 feet thick, 120 feet
Ior}g, and 135 feet wide. The top slab with all accessory
eqipment including pumps, compressors, electric motors,

‘crowns, hydraulic cylinder motors, and upper platens

would thus weigh about 100,000 tons for a maximum
force of 75,000 tons of the second press 22. The maxi-
mum force of the press 22 is thus about 75 percent of the
total weight of the top slab and units thereon. The first
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press 21 may have a capacity of only'5, 000 tons' and the
third press 23, 30 000 tors, as an’ example

The presses 21, 22, and 23 may be’ assembled in a novel
manner. The crown 27 his Been showh as bemg in five
sections’ 28. Ten hydraulic cylmder mbotors 29 have been
shown with two cylinder motors per section: The upper
platen’ 32 has*also been showit as’béing composed of five
sections 33. A crown’ sectron 28, two’ cylinder” motors
29, and an’ upper platen section’ 33 may be assémbled to-
gether as a unit o the ﬁoor 41;  Similarly, four addi-
tional units may be assembled, These units when in place
are supported by rods or cables 75. The cables run ver-
tically through apertures in the top slab 15 and aré’ fas-
tened by suitable fastemng meéans 76 near the upper sur-
face 17. The apértures may be’ fortied in' any suitable
manner, such as by casting p1pes into the top slab- as
it is formed. Wmches 77 carrymg -additional lengths of
cable may bé plaéed in position on the upper surface 17.
The cables on' thé winchés' may be” payed out and Tun
down through apertures in the top slab 15. The cables
on the winches may then be fastened-to the™ cables 75
which are attached to the- first unit. The winchés may
then reel in' the cables until the- first-unit is in position
with the upper surface 78 of the crown section 28 against
the lower surface® 16 of the top slab 15. Cement grout,
lead or:other suitable material may be-used to obtain an
even distribution of load between the crown 27 and the
top slab 15. THe cables 75 may be fastened by the fas-
tening means 76 to the top slab 15, and then the winches
moved laterally to repeat a s1m11ar function'in raising the
addmonal assembled umts Tie rods 79 may then- be
run through the crowa units and’ the platen units, and nuts
80 threaded thereon to fasten together the crowr sections
and platen sections as a composite unit.

The Figures 5 and 6 show the complete facilities used
with the forging press wherein the frame 11 is positioned
between a building 83 and a building 84. The building
83 has a railroad car siding 85, a receiving dock 86, a
stock storage area 87, and a die storage area 88. Reheat
furnaces 82 have rolls 90 at the ends thereof for convey-
ing billets into and out of these furnaces. Live rolls 91
are aligned with the three presses 21, 22, and 23 and are
used to convey the billets to a position near the cogging
press 21. Preheat furnaces 92 are also provided in the
building 83, and rolls 93 connect the ends of these fur-
naces to the live rolls 91. A die carriage 94 operates
from the die storage area 88 to a position alongside the

presses 21, 22, and 23 in order to move the upper and-

lower dies into and out of position in the presses.

The building 84 contains furnace and quench pits 95,
a machining area 96, and a shipping dock 97 adjacent a
railroad siding 98.

Operation

The floor area of the press frame 11 is 80 feet by 120
feet. The area of the platen of the second press 22 may
be 12 by 40 feet. This is long enough to forge wing spars
or long sections of wings of aircraft, or other large forged
parts. In conventional press conmstructions the tie rods
become larger and more bothersome as the size of the
press increases. A capacity of 18,000 tons is the largest
conventional forging press in operation in this country.
The Germans also produced one press of 33,000 ton
capacity built along conventional lines. The tie rods
which are very closely adjacent the platens in conven-
tional presses are approximately 50 inches in diameter and
74 feet long on a proposed conventional structure press of
35,000 ton capacity. Eight of these tie rod forgings are
required, and each forging weighs 74 tons. The foundry
and machining capacity necessary to make the individual
components of the press of the instant invention is avail-
able in this country since each of the press units is rela-
tively small. No heavy tie rods and upper and lower cross
members are needed since these are all provided by the
concrete frame 11. In the press of the instant invention
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there are' 110 tie. rods in the way and’ thus billets afd forg-
ings may bé quickly’ moved from the furnaces '89°and 92
to-the presses 21, 22; and 230 Ay presses’ “become-larger,
the conveyor’ rolls 90 and- 91 becomeé’ larger, also the
furnaces §9° and 92 “becomme larger This means' that the
distatice from furiiace to préss’ not only* becomes- grester,
but since the billet or forging is bigger arid’ heavier, it
is hore d1ﬁicu1t to move it'betweer the furnace: and press
at the same rate of speed This- all adds up to’ consider-
ably increased time in’ movmg the billet or forging be-
tween the furnace and press. Powered forging manipula-
tors'have been’ used before; but they have always had to
mahnguver the forgmg into the end of the press or into the
side’ of the' préss.. With-a’ proposed 35,000 ton press of
conventional construction; since’ elght tie: rods are being
used, both sides of the press are closéd ' and hence’ non-
accessible: This means that all’ work' miist be dorie from
the two relatrvely small open ends of the press Th1s in-
materially mcreases tha 11kehhood that the forglng will
cool down to a point whetre”it can’ no loriger be worked
satxsfactorrly

With thé area of the ‘platen of ‘the second press 22 being
12 by 40" feet’ and' with- the first and third presses being
smaller than thls, this assures’ that' there will' be a clear
space around” ea¢h of the presses at ledst equal to the
width of the' platen 25 of the sécond préss22. The absence
of tie} rods is also’of’ piime corisideration in the useé of the

'presses ifiidie* quenc_hmg wherein the part being formed is

zed ifi-the” di€§ until the part is quenched or cooled
sufﬁcrently to' rétdin’ a' peimanent’ set and shape. Here
the temperature st b" controlled very closely; and
hence;- the* réduted time’ from furnace” to press achiéved
by elimination of tie rods is a very important considera-
tion.

Where the presses used in the frame 11 are used for
sheet or plate forming or drawing, a rubber pad, fluid-
backed diaphragm, or bag-type diaphragm may be used
as the female die in this forming or drawing process. In
such case the rubber pad or diaphragm must be encased
in-a container to resist the outward force of the fluid or
rubber. There have been explosions of such containers
since such containers are generally rectangular in order
to utilize to the greatest practical extent the rectangular
area between the tie rods on conventionally constructed
presses. In the present invention the rubber pads, fluid-
backed diaphragms, or bag-type diaphragms may be en-
cased in a container of circular cross-section so that the
walls of the container need only resist tension force rather
than bending force as well. This increases the safety of
the press, increases its usefulness, and decreases the weight
carried by the upper platen for faster operation of the
press.

The weight of the top slab may be increased in order
to increase the capacity of the press. For instance, large
capacity presses may be installed inside the frame 11, and
thus the total weight of the top slab may be increased
simply by increasing any of the three dimensions of this
top slab 15. This is impossible with presses built along
conventional lines.

The top slab is quite thick relative to the vertical di-
mension of the crown 27, cylinder motors 29, and upper
platen 32. This top slab 15 is a structural mass
since it is reinforced concrete, and being thick, it is very
rigid. This rigidity successfully resists eccentric or non-
symmetrical loads. The platen being 12 by 40 feet
may have the center of the applied load two or four feet
off the geometric center of these platens, yet this two or
four foot eccentricity will mean very little in the total
dimension of the upper slab which is 120 feet square.
This is another advantage of having the top slab 15 of
Jarge area as opposed to presses of conventional con-
struction wherein eccentric loads are very serious and im-
pose severe stresses on the tie rods. The concrete frame
11 is not only the frame of the presses, but it is also the
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building which houses the presses since it makes a weather-
proof structure for these presses. The thick concrete top
slab 15 provides a bomb resistant shelter for the presses.
Further, the mass of the entire concrete frame is earth-
quake resistant, and thus several additional advantages are
gained by the use of the monolithic concrete structure for
these presses.

Although this invention has been described in its pre-
ferred form with a certain degree of particularity, it is
understood that the present disclosure of the preferred
form has been made only by way of example and that
numerous changes in the details of construction and the
combination and arrangement of parts may be resorted
to without departing from the spirit and the scope of the
invention as hereinafter claimed.

What is claimed is:

1. A wide-throat press comprising a frame having a
base, laterally spaced supports and a top slab, said top
slab being a substantially monolithic structural means sup-
ported by and extending between said spaced supports and
spaced above said base, said frame defining an opening,
a downwardly facing lower surface on said top slab within
said opening, a lower platen on said base, a crown struc-
ture supported by said slab and abutting said lower surface
of said top slab, an upper platen carried by said crown
structure, mechanism for relatively riciprocating said
platens into and out of engagement, the lateral dimensions
of said platens being substantially less than the lateral
spacing between said supports to thus establish a wide-
throat press with a large, clear working area for workmen
and equipment between said platens and said supports and
within said opening, the weight of said top slab, crown
structure and upper platen exceeding the total force-exert-

[
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ing capabilities of said mechanism to maintain said lateral-
1y spaced supports in compression when maximum force
of said mechanism is attained, said top slab having suffi-
cient contained structural strength to act also as a rigid
beam to carry the weight thereof between said supports.

2. A press according to claim 1, including reinforcing
members extending horizontally in said top slab in tension
for prestressing said top slab in compression.

3. A press according to claim 1, having a plurality of
crown structures and upper and lower platens a track-
way in said opening extending between said press units
and said supports and adjacent said plurality of said
press units whereby a work manipulator may be moved
therealong to move work successively from one press unit
to an adjacent press unit without interference from said
supports.
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