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This invention relates to hydraulic presses,
and, more particularly, is concerned with hy-~
draulic presses including a press head and a ram-
carrying ecylinder supported in opposed relation
by curved side plates formed to the curvature of

the eylinder, and to improved methods for manu-~

facturing presses of this type.

It has been the standard and usual practice in
the manufacture of hydraulic presses to secure
and support a ram-carrying cylinder and a head
in opposed relation by means of flat side plates,
and this practice is not particularly objectionable
when relatively low pressure operations are to be
performed. However, when presses of heavy ton-
nage are constructed, the ratio of the unit platen
pressure to the unit hydraulic bressure can be no
better than one to two with the standard straight
side plate type hydraulic presses. This makes the
size of the press base as compared to the working
area of the press platens relatively large. )

_ It has also been the practice, heretofore, to
provide separately cast press heads and press
beds which are connected together by tie bolts,
Such tie bolts cause strain concentrations, are
apt to interfere with the press openings if posi-
tioned for greatest mechanical strength, and
casting and machining operations on the press
head and bed are often complicated and expen-
sive.

An improved press structure avoiding and over-
coming at least certain of the prior art difficul~
ties is disclosed and claimed in my Patent No.
2,408,822, and an improved manufacturing meth-
od is described in my Patent No. 2,348,403.
I have discovered still further improvements to
the press structure and manufacturing method
described in the aforesaid patents, and such im-
provements are the subject matter of this appli-
cation: : : . ) :

It is the general object of my invention to avoid :

and overcome the foregoing and other difficulties
of and objections to prior practices by the provi-
sion of an improved hydraulic press having curved
side plates supporting the press head and ram-
carrying cylinder whereby the ratio of unit platen
Dbressure to the. unit hydraulic pressure can be
improved to the ratio of 1.5708 to two, for ex-
ample, whereby the operating pressures of the
press in comparison to its size are notably- im-
proved. - . : : :
Another object of my invention is the provi-
sion of a hydraulic press characterized by high
operating pressures, unusually gocd safety factor
strength margins, aveidance of strain concentrs-
tions, and simplicity and inexpensiveness of con-
struction and maintenance. S

5

10

15

20

25

30

40

_ substantially on line 3—3 of Fig. 1;

50

85

2

Another object of my invention is to provide an
improved manufacturing method for hydraulic
bresses, and, particularly, curved side plates for.
hydraulic presses and emphasizing ease and ra-
pidity of manufacture, the use of a minimum
number of parts, the use of uniform cross sec-
tion elements insuring sounder castings, reduction
of deflection under load, and facility of align-
ments of parts. .

The foregoing objects of my invention, and,
other objects which will become apparent as the
description proceeds, are achieved by the provi-
sion of a hydraulic vress including a cup-shaped
cylinder having a circular flange adjacent its
top, a ram slidably mounted in the cylinder, a
press head having diametrically opposed arcuate.
flanges adjacent its bottom, a pair of curved side
plates, each extending through approximately.
ninety degrees and formed to the curvature of the’
cylinder and head, each side plate having grooves
receiving the flanges of the head and eylinder to
position the head and cylinder in opposed parallel
relation, and means securing the lower and upper
ends of the side plates in a locking relationship
with the cylinder and press head respectively.

In accordance with the method of my inven-"
tion, four side plate quadrants are cast simultane-
ously, the side plates being connected during the
casting operation, for example, by integral lugs
to form a cylindrical shell. The cylindrical shell
is furned as a unit and surfaces are machined in-
side and outside the shell, whereupon the lugs are
cut through to provide two pairs of curved side
plates. ) . .

For a better understanding of my invention,
reference should be had to the accompanying
drawings wherein: o

Fig. 1 is a vertical sectional view, taken on line
I—1 of Fig. 4, and illustrating the construction
of an improved hydraulic press incorporating the
invention; )

'Fig. 2 is a plan view, partially broken away, of
the press of Fig. 1; ‘ o

Fig. 3 is a horizontal cross-sectional view taken

Fig. 4 is a horizontal cross-sectional view taken
substantially on line 4—4 of Fig. 1; and '

Fig. 5 is a perspective view illustrating the
method of manufacturing the quadrant-shaped
circular side plates incorporated in the invention.

Having particular reference to. the - drawings,
the numeral 19 indicates generally a hydraylic’
pressure cylinder of substantially cup shape, and
slidably receiving ‘a cylindrical ram 12. The cyl-

inder 10 is preferably cast, and being of uniform -

cross section, this insures sounder castings. Lugs -
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{4 may be cast on the inside near the bottom of
the cylinder 10, which lugs serve to support the
ram (2 in its most downwardly position. Pack-
ing 16 is received in a suitable aperture in the
eylinder 10, and a clamping ring 18, engaging
with the packing (6, is secured by a plurality of
adjustahle screws 20 $o the cylinder 8 .at.circum-
ferentially spaced poimbs. The -cylinder {0 is
likewise formed adjacent its upper end with a
circular flange or shoulder 22 adapted to be en-
gaged by the side plates of the press, all in the
manner hereinafter described in :detail. ‘Ports
10a and 105 are provided in g hase portian of the
cylinder 10 for passage of fluid ¥e and.dischaxge
of fluid from the cylinder.

The numeral 24 indicates generally a press head

)
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tially square shape. In the form of the invention
illustrated, the platen §0 is cast integrally with
the ram and provides a square upper surface.
Secured to the platen 50 are gibs 92 which are
adapted to engage with the side edges of the side
plates, which are appropriately machined to pro-
vide guides for the movement-of the pplaten 50
and xam 2.

Positioned between the press head 24 and the

splaten 50 may be, if desired, a plurality of press

plates or shelves 56, which usually are steam heat-

" gti ‘and ‘have -ports '96a and 56b provided therein

which is generally a casting, -and which can be '

cast solid, or with a plurality of pockets for.light-
ening purposes. The press head in the embodi-
ment shown includes arcuate end portions of
quadrant extent and flat sides. The head’is pro-

vided with diametrically opposed arcuate Tlanges

26 of quadrant extent, -and the press head 'is
adapted to be positioned with its lower face in op-
posed parallel relation to the top surface of the
cylinder 19.

"To-suppart the cylinder 10 and head 24,1 em-
ploy curved side plates, indicated as a whole by
the numeral 28, each side plate being of sub-

stantiglly quadrant extent in plan view and be- :

ing formed with a groove 30 and a showlder 32
for engaging with the flange 22 of the cylinder
18, anid with a groove 34 and a shoulder 36 for
engaging with the flange 26 of the press head 24.

An important feature of the invention is that
the inside curvature of each of the curved side

plates 28 corresponds to the .outside curvature of.
the upper portion of the cylinder 10 and the press.

head 24 whereby a very positive supporting ac-
tion by the side plates with respect fo-the cylin-

der 10 and press head 24 is achieved ower .@ia-.

metrically opposed portions and throughout sub-

stantially ninety degrees. In order to secure the’

side plates 28 in position, cap screws 49 may be
employed to fasten substantially the extreme up-
per end of the side plates to the presshead. Thus,

the relatively short turning moment between

the flange 26 .and the shoulder 36, when the press

is under load, is counteracted by the relatively
long moment arm of the screws48. A cap plate:

42 having downwardly directed arcuale shoulders
44 of guadrant extent may be pesitioned over
the top of the press to further secure and hold
the side plates 28 in -asscciation with the press
head 24, When the top plate 42 is employed, the
number and strength of the screws 40.can be re-
duced or eliminated. )

The Jower ends of the side plates 28 -are held

against movement apart, and with the shoulders-

32 and groove 30 in engagement with the circular
flange 22 by providing a bettom plate 46 upon
which the lower ends of the side plates rest, and
with arcuate shoulders 48 of ‘subtantially quad-
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rant extent in plan view heing secured 1o or cast

integrally ‘with the plate 46, the shoulders 48 en-
gaging with the lower outside ends -of the side
plate 28 in the manner shown in Fig. 1. It will

be noted that the moment arm from the lower

ends of the side -plates 28 to the interlocking
shoulders 32 and cireular flange 22 is quite long,
whereby any turning movement between the

shoulders 32 and the circular flange 22, as oeea- -

sioned by the press loads, is overcome.
The ram {2 has seeured to-its top, or cast inte-
grally therewith, a platen portion §8 of substan-

15

for passage of heating fluid to and from the
shelves 58, .at least the center shelf having brack-
ets '8 seeured to .ifs ends, which brackets are
adapted to engage with pins 68 carried by the
-sifle plates ‘28 o at least the center shelf 56 is
held .against moving downwardly beyond the po-
sitions illustrated, but is free to move upwardly.
The gibs 52 may be slotted, as at 62, to permit
the .passage of the gibg over the pins 60, if this
ever should be necessary. The top and bolitam
shelves 56 are secured to the head 26 and the
ram 12, respectively, as by screws in the manner
illustrated.

An important part of the invention s the
methed of manufacturing the curved side plates
of the press. This method -is illustrated in Fig.
5, from which it will be-seen that the side plates
arecast as a eylindrical shell indicated as.a whole-
by the .numeral 86. The cylindrical shell is
adapted to be .cut Jongitudinally at four .spaced
poinis to provide two pairs, that is feur, of quad-.
rant-ghaped .side plates 28, and +this may -be

5 schieved by .coring slots 68 .into the.shell. Lug

partions T cast with the shell will hold the:quad-
rants together .so that the entive shell can e
machined as .a .cylinder simultaneously in the
areas to form facing .or finished .portions of the
side plates, for example the groove 30, the shout-
der 32, the groove 34, and the shoulder 36. After
the cylindrical .shell 66 has been machined, the
lugs T8 .are cut off o Torm the curved side plates
28.

From the foregeing, it will be recognized that
the varigus -objects -of my inveniien have been
achieved by the provision of an impreved rugged,
relatively inexpensive, high pressure press having
a.minimum-ef size and s minimum of parts. The
ratio -of the unit platen pressure to the unit hy-
draulic -pressure is noticeably émproved over @
straight side plate press. The overall size of the
press is smaller than =a straight side plate press
having the same platen area -and pressure. De-
flections are less and better Joad gistribution is ob-
tained than in conventional prior art presses, and
manufacturing and maintenance are simplified.
The press of the invention provides relatively wide
openings between the side plates for loading iand
.unloading the press, and machining of the press
parts and assembly are characterized by sim-
plieity, ease,and ivexpensiveness.

While in accord with the patent statutes T have
specifieally -illustrated and described one best
known embodiment of the invention, ang the
method -of manufacture thereof, it is to ‘be pars
ticularly .understood that I am not to ‘be limited
thereto or thereby, but that the scope of my in-
vention is defined in the appended claims.

Yeclaim:

1. A hydraulic press including a cup<shaped
cylinder having an arcuate flange adjacent its
top, & ram slidably mounted in the cylinder, a-
press head having curved ends and having dia- -
metrically opposed arcuate flanges of substans
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tially quadrant extent adjacent its bottom, a pair
of curved side plates each extending through ap-
proximately ninety degrees and formed to the
curvature of the cylinder and head, each side
plate having grooves receiving the flanges of the
head and cylinder to position the head and cyl-
inder with their adjacent faces in an opposed
parallel relation, a top plate and a bottom plate
for the press, and arcuate shoulder means of sub-
stantially quadrant extent associated with each
of the top and bottom plates for securing the
lower and upper ends of the side plates in a lock-
ing relationship with the cylinder and press head
respectively.

2. A hydraulic press including a cup-shaped
cylinder having an arcuate flange adjacent its
top, a ram slidably mounted in the cylinder, a
bress head having curved ends and having dia-
metrically opposed arcuate flanges of substan-
tially quadrant extent adjacent its bottom, a pair
of curved side plates each extending through ap«
proximately ninety degrees and formed to the
curvature of the eylinder ang head, each side
plate having grooves receiving the flanges of the
head and cylinder to position the head and cyl-
inder with their adjacent faces in an opposed
parallel relation, a top plate and a bottom plate
for the press, and means associated with each
of the top and bottom plates for securing the
lower and upper ends of the side plates in a lock-
ing relationship with the cylinder and press head
respectively.

3. A hydraulic press including a substantially
circular cylinder and a head having portions of
substantially arcuate shape, a ram slidably re-~
ceived in the cylinder for movement to and from
the head, a pair of curved side plates engaging
with diametrically opposed portions of the cylin-
der and head and supporting the cylinder and
‘head with their adjacent faces in a spaced suh-
stantially parallel relation, each side plate being
curved to substantially the contour of the por-
tions of the cylinder and head with which it en-
gages and extending in such engagement through
substantially a quadrant, interlocking shoulder
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means between the side plates and the cylinder
and head, said shoulder means being positioned
hear the top of the cylinder and near the bot-
tom of the head, and means engaging with sub-
stantially the extreme bottoms and substantially
the exireme tops of the side plates for holding
them against movement apart, and to hold the
interlocking shoulder means in engagement.

4. A hydraulic press including a cup-shaped
cylinder, a ram slidably mounted in the cylinder,
a press head having portions of substantially ar-
cuate shape, at least one of said portions being
of substantially the same external diameter as
one portion of the cylinder, a pair of curved side
plates each extending through approximafely
ninety degrees and formed to the curvature of
the common diameter portions of the cylinder
and head, cooperating groove and flange means
formed on the side plates and the eylinder and
head to position the cylinder and head on the
side plates with their adjacent faces in an op~
posed parallel relation, a top and a bottom plate
for the press, and arcuate shoulder meansg on
each of the top and bottom plates for securing
the upper and lower ends of the side plates in
locking relationship with the head and the cyl-
inder respectively.

5. A hydraulic press as in claim 4 wherein the
cooperating groove and flange means are spaced
axially of the press from both the top and the
bottom plates, and wherein the head and the
cylinder have external portions of the same di-
ameter snugly engaging the side plates.

. JOHAN A. MULLER.
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