Nov. 24 1925. , » 1,562,573
‘ A. J. MATTER. »

ROTARY HYDRAULIC PRESS
Filed Dec. 2, 1920 6 Sheets-Sheet 1

w {
o | T

wr j il : \.E .

D J7loN ; © . 535
Q ‘ _{ TS jjé:7
\i Gl bt e Q- iRy
Al Z) e mmen oz | 77 29
'—‘73}\@ I;‘\ o . Z6 E: ' 0 G A g L 2 ‘— O O _7(26
4—1‘" o) | 6] 2‘2 KpE———— - ;l‘ e } 5 %.4
0] o 22 g | irz0 2078 25 ol it 10
z28 % i Zd:f ! i p | A l 8
. res Sl Ol
= ‘ | ‘ i é :f;»’;:_ﬁ e i ‘ o ; =
l 1129'550 5 6 0 ;‘35‘ | ‘

77 1,!‘. | l N Ii . - | /4

‘ 1‘ Y ATl -

2 : e | e | : - 74
E2i u||||||ll||| IIIIllIiIIlI}IMIHIIIIIII I|||||||||mum Nl =3
__ i ﬁ.'; “ ‘”” 72

7 ! H 70
55 | ;i ]“ v
et | 1l
UWklreess: ' _Trewerelor
m@ Alert T Maller:
| - A



" Nov. 24, 1925. | \ 1,562,573
A J. MATTER

ROTARY HYDRAULIC PRESS
Filed Dec, 2, 1920 6 Sheets-Sheet 2

PTR s

LT L KL &1
\ e

&J/ &5@55 ’ | _ 77 Wemér
’ L//écrf S MMaller

Dy (@ vomicnicce Frccatedorstm
A




Nov. 24, 1925. 1,562,573
A. J. MATTER

ROTARY HYDRAULIC PRESS

Filed Dec. 2, 1920 6 Sheets-Sheet 3
2/
—\fyy& T > )
] JO_la/
4 2022
208 Joz=
0(5705“ w— ———
. i o
gz 90 AR Sl @
’ s A ey
| ! H“““EH‘” } ‘.! I'lmllug'llij Eﬂ
I S - == | ] K i -
=1 i : . 5 ,‘lﬂﬁy

N .C

V243

!

I

]

.

k

1

=

[ B P
L=
[
i

t

I i
e i
P

Q
&
°X9;

z8

S berd T et

, rvenr g ortes



| - 1,562,573
A. J. MATTER

ROTARY HYDRAULIC PRESS

‘Nov. 24, 1925.

6 Sheets-Sheet 4

Filed Dec. 2, 1920

o,

_Tnwerlor:
S berl S M eatder

JraN

D
N4

Ulrzes=




Nov. 24, 1925. 1,562,573
A. J. MATTER .

ROTARY HYDRAULIC PRESS

Filed Dec. 2, 1920 6 Sheets-Sheet 5
. o
o5 g5 59'7

s

A3

o2 [T y
Tigs S
6 | % N

NS
%:\'/ / R \\:




Nov. 24, 1925. ' 1,562,573
A. J. MATTER ' :

R_OTARY HYDRAULIC PRESS
Filed Dec. 2, 1920 6 Sheets~-Sheet 6

A srgces conr
LT STERNT R WEIESP Cny P v 7T O
C SHIve HeRo Cant
D sIECTOR CRMT
E HYODRAULIC URLVE CRIT

' | A Tzzyeéza'r
Weloeess - |
Yelreoos , | Albert T et



Patented Nov. 24, 1925.

-- »‘UNITED STATES

1,562,573

PATENT OFFICE.

ALBERT J. MATTER, OF CHICAGO, ILLINOIS, ASSIGNOR TO ELMES ENGINEEBING
WORKS, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLIN_OIS.

ROTARY HYDRAULIC PRESS.

Application filed December 2, 1920; Serial No, 427,674.

- To all whom it may concern:.

" Be it known that I, Auerr J. MATTER, 2
citizen of the United States, residing at Chi-

* cago, in the county of Cook and State of

10

15

Illinois, have invented certain new and use-
ful Improvements in a Rotary Hydraulic
Press, .of which the following is a specifica-
tion. ' ' ‘ ,

This invention relates generally to presses,
and more particularly to improvements in
construction and organization of hydraulic
presses and the like, and to composite or
multiple presses wherein a plurality of press
units are mechanically associated and artic-
ulated for operation n a coordinated cycle.

A general purpose of the invention is the
provision of a press construction adapted
particularly for the utilization of extremely
high pressures, and susceptible of rapid and

efficient operation by such pressures, due.

to the fact that it both functions with a
very short power stroke, and enables a very
quick opening and closing of the die sec-

tions for the disposal and removal of the

material operated upon. ‘ '
Another particular object of the invention

" is the provision of a press construction for

‘operation by extremely high pressures, and
" effective to accomplis
‘otherwise of the material operated upon
during the pressing operation, and cooling

curing by heat or

" wor setting of the same also during the press-

ing operation.. . . .
Another obiect of the invention is the

" provision of a press designed for operation

under extremely high pressures and af-
fording quickly operable means for ejecting
pressed articles from the dies.

Another- object: of the invention: is the

‘provision of such a press which lends itself

~ readily to interchanging of dies.

Still ‘another and very important objéct
of the invention is the provision of a press

construction which. is adapted particularly

for combination with other similar presses
for coordinated operation, whereby greater

-~ efficiency may be secured than in the opera-

tion of several presseés independently.

. A still further object of the invention’
is the provision of a multiple or composite’

press wherein a plurality of press units are
operated in common by an' operating and
controlling mechanism effective to accom-

plish proper timing of the several opera-
" tions of each press unit and coordination of

the several operations of one press unit
relative to operations of other press units.

‘Another object is the provision of such a
press mechamsm which is effective to con-
trol absolutely and automatically the timing
of the different operations, such as the com-
pressing operation, the curing operation, the
setting operation, the die opening and clos-

-ing operations, the product ejecting opera-

tion, and the like, = :
Yet another object of the invention is the
provision of a multiple press mechanism

60

which may be operated at high efficiency

with a minimum of labor and attention.
Still other objects of the invention include
the provision of an improved frame con-
struction especially designed to support ex-
tremely high pressures; an improyed press
opening and closing mechanism; improved
distributing connections for handling fluid
under extremely high pressure; an improved
automatic control and distributing mechan-

70
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ism for handling different circulating fluids

in conjunction; an improved valve operat-
ing mechanism; and various other improved
mechanism and operating parts and novel
and advantageous features of construction
in appliances of the class described, which
will be pointed- out hereinafter, illustrated
in the accompanying drawings, indicated in
the appended claims, or apparent upon an
understanding of the invention.

While this specification, and the drawings
forming a part thereof, are based upon an
illustrative structure embodying the inven-

tion and illustrating a preferred structure

of both my improved press and my im-

" proved multiple press mechanism, it is ob-

vious that the means particularly shown do

not constitute the only form or fashion in

which the invention may be embodied or
practiced, and, therefore, it is not my inten-

tion, in making this disclosure, to signify:

thereby a limitation of what T claim as my
invention in any degree short of its true and
most comprehensive scope. And while I re-
fer hereinbefore and hereinafter to my in-
vention in the singular number, it is to be

‘imderstood that such designation is intended
‘to_apply to any of the seversl mechanisms

or inventive features which I'claim:
While my invention thus includes several
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features, I have shown them in the illustrs- /

tive embodiment associated in 2 unitary ma-
chine, of which Fig. 1 is a front elevation of

110
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a multiple press with eertain parts in sec-
tion on the line 1—1 of Fig. 2; -

Fig. 2 is a cross section substantially on
line 2—2 of Fig. 1;

Fig. 3 is a sectional elevation substantially
on line 3-—3 of Fig. 2;

Fig. 4 is a section substantially on line
4—4 of Fig. 1;

Fig. 5 is a detail of a press in open posi-
tion and illustrating the connections for cir-
culating fluid;

Figs. 6 and 7 illustrate modified forms of
press opening and closing mechanism ;

Fig. 8 is a vertical section of a connection.

for pressure fluid distribution;

Fig. 9 is a horizontal section of the fluid
circulating connections;

Fig. 10 1s a diagram illustrating the cycle
of operations of the machine.

By reference to these drawings, like parts
in which are designated by like characters,
T will describe first the construction of my
improved press, forming an element of the
assembly illustrated, and then describe the
multiple press mechanism. In the said
drawings the characters A, B, C and D des-
ignate respectively press units of similar
structure and operation, each of said units
includes a frame formed of lateral column
members 10, a base frame member 11 and a
head frame member 12, all designed to with-
stand the intended pressure, assembled in
suitable fashion, and supported in any con-
venient manner. As most clearly illustrated
at the left in Fig. 3, the base frame member
11 is cored to provide a pressure chamber,
designated by the numeral 14, in which is
slidably mounted the press ram 15 which is
guided on a gland 16 also utilized to confine
the pressure packing 17. The base frame is
tapped to provide an inlet 18 for the pres-
sure cylinder. Mounted on the ram, and
movable thereby, is a lower press plate 19
having a flanged base 20, and guiding co-
operation with columns 10 by means of end
guides 13, and supported on press plate 19
is a grid or bridge member 21. Supported
on the bridge member is a steam plate 22,
which in turn supports the die plate 24 car-
rying the removable lower dies 25. The
bridge member 21 is provided with trans-
verse channels 21* which accommodate trans-
versely extending ejector pin supports 26
carried on the base plate 19, and said bridge

. meémber 21 is provided with series of aligned

ejector pin channels 21® communicating with
the channels 21° and affording mounting
places and guides for ejector pins 27 extend-
ing through the die members severally.

The steam plate 22 and die plate 24 are like-

wise pierced with channels arranged to reg-
ister with the channels 21° for accommoda-
tion of the ejector pins, the upper ends of
which constitute parts of the lower. matrix
faces of the lower die members 25. The ex-
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tremities of the pin supports 26 extend be-
yond the edges of the base plate 29 for en-
gagement with carrying members 28 ar-
ranged in front and rear of the base plate 19
and supported so that the latter may move
relative thereto upon movement of the ram
15. The elevation of the carrying members
98 is controlled by adjustable wedge mem-
bers 29 carried on shifting frames 30, which
slide on the base frame member 11 at oppo-
site sides of the gland 16. Supported on the

base frame 11 opposite the pressure cylinder

18 is a pull-back cylinder 31 in which oper-
ates the pull-back ram 32, pressure fluid
being introduced to the cylinder through an
inlet 31%. Connected to the ram 32 is a
pull-back yoke 34 which is tied to the base
plate 19 by the pull-back rods 35.

The foregoing constitute the pressure de-
livery and the ejecting mechanism, the
operation of which is as follows:

Upon introduction of pressure fluid into
the cylinder 14, the cylinder is raised to the
position illustrated in Fig. 8, which lifts the
base plate 19 and parts carried thereby so
that the die members 25 are pressed against
cooperating die members supported as

hereinafter described. When the ram and

base plate 19 are in this position, which I
will term the compressing position, shifting
frame 30 is moved to elevate carrying mem-
bers 28. At the end of the compression
period, pressure is relieved from cylinder 18
and is introduced into pull-back eylinder 31,
where it is effective to move the pull-back

ram 32 downwardly, which, through the’

connection of the yoke 34 and rods 35 with
base plate 19, draws the latter downward so
that the parts carried thereby, including
lower die members 25, are moved out of co-
operation with the upper press portions.
The carriers 28 being maintained in their
elevated positions by wedges 29, however,
they will engage the projecting ends of
ejector pin supports 26, and serve to hold
the ejector pins 27 elevated while the press
portions and die members move down-
wardly, said pins sliding longitudinally in
the slots 21 and ejecting the pressed articles
from the lower die members 25. Shifting
frame 80 and wedges 29 then being re-
tracted, pin supports 26 are lowered to base
plate 19, effecting the retraction of ejector
pins 27 to permit insertion of new charges
into the dies.

The foregoing constitute the lower press
assembly. The upper press assembly in-
cludes a head plate 36 upon which is mount-
ed a steam plate 37 above a die plate 38

carrying upper removable die members 39.-

Said members are conjointly supported for
swinging movement relative to the frame by
hinge brackets 40 hinged at 41 on, collar
brackets 42 mounted on the columns 10. The
upper press plate 36 carries a flanged arch
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portion 44 and lateral abutments 45, which
clear the head frame 12 and columns 10 suf-
ficiently to permit the upper press assembly
t6 swing rearwardly away from the lower

press assembly to provide a liberal work

space between the upper and lower die
plates. Any suitable means may be provided
for swinging the head plate 36 and its car-
ried parts, which operating mechanism may
include a lever arm 46 forming a mounting

“for a rotatable spindle carrying a roller 43.

Rotatably mounted on columns 10 by means
of collars 47 are spacer blocks 48 movable

‘into -abutting relationship with the head

frame member 12 and the abutments 45 of
the upper press plate. The collars 47 have
a limited amount of play longitudinally of
the columns 10, and are retained by stop col-
lars 49, so that spacer blocks 48 will not
bind between head frame 12 and abutments
45 when ‘the latter are not under upward
pressure. - Spacing blocks 48 are adapted to
be swung rearwardly from between the
abutments 45 and the head frame 12 by suit-
able mechanism best illustrated in Fig. 2,
wherein it will be seen that the collars 47
are provided with bell crank arms 50 af-
‘fording pivotal mountings for thrust rods
51, which are guided in sleeve members 52.
Coiled springs 54 are mounted on the rods
51 so as to be compressed between the ends
of sleeves 52 and shoulders on' said rods.

Sleeves 52 are pivotally connected with the

arms of a toggle lever 55 rotatably mounted
on a bearing 56* and affording eccentric
pivotal mounting for operating rod 56.
Outward movement of rod 56 will swing the
toggle lever 55, placing springs 54 under
compression which is exerted against arms

50 in a direction intending to rotate collars

47. So long as spacer blocks 48 are held
under compression by the abutments 45 and
head frame 12, collars 47 will be restrained
against rotation, but as soon as pressure

upon press plate 36 is relieved, spacer.

blocks 48 will be released and the energy of
springs 54 will be rendered effective to
swing them rearwardly to give the neces-
sary clearance between the abutments 45
and head -frame 12 to permit the upper
press assembly to be swung into the position
Hlustrated in Fig. 5. Steam plates 22 and 37
are formed with suitable interior channels
or bores for permitting circulation of fluid
within them, which is led to lower steam
plate through an imet 57 and from said
steam plate by outlet 58, and fluid is like-
wise led to upper steam plate 37 through an
inlet 59, and therefrom through..an outlet
60. In order to accommodate the movement
of said steam plates in the pressing opera-
tion and the opening and closing of the
press, the inlet pipes of the lower steam

- plate are provided with extension couplings

61, and the inlet and outlet pipes for the

upper steam pipes with swivel connections
62, 64 and 65, all of which permit the neces-
sary movement of the steam plates relative
to the supply lines 66 and 67. The outlets
may be arranged to discharge into any suit-
able receptacles, or as hereinafter described.
The foregoing constitutes a description
of a press unit, and applies equally to any
of the presses A, B, C or D. The cycle of
operations is as follows: _
Starting with the press in open position,
as illustrated in Fig: 5, and when the ram
15 is in its lower position, the material to be
compressed is placed in the lower die mem-
bers 25. Upper press plate 36 is then swung
to its horizontal position, and spacer block
48 interposed between its abutments 45 and
and head frame 12. Admission of pressure
fluid to cylinder 14 meanwhile having been
started, ram 15 will be raised to elevate the
lower press assembly and bring lower die
members 25 into cooperation with upper die
members 39 to effect the desired compression
operation upon the material therein. .In
the event it is desired to cure the material
in the press, admission of heating fluid into
steam plates 22 and 27 through inlets 57
and 59 is permitted for the proper time,
after which a cooling fluid may be similarly
admitted to said steam plates in the same
fashion for a desired period to cool or set
the material. Upon - completion K of the
cooling or setting period, pressure is_re-
lieved from cylinder 14 and introduced in
pull-back cylinder 81, positioning wedges 29
meanwhile having been moved fo raise the
carriers 28, and compression having been
induced in springs 54 of the spacer block
operating mechanism. The pressure in pull-
back cylinder 31 being effective to depress
yoke 34 and retract press plate 19, lower die
members 25 will be moved away from up-
‘per die members 39, thereby relieving pres-
sure on the upper assembly, and permitting
spacer blocks 48 to be swung rearwardly-by
the activity of springs 54. As the down-
ward movement of base plate 19 continues,
pin supports 26 being retained in raised
position by carriers 28, ejector pins 27 will

be rendered effective to eject the moulded.

articles from die members 25. Inasmuch
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as head plate 36 may be swung rearwardly

‘immediately the spacer blocks 48 are re-

moved, it is-obvious that the press is quickly
opened to permit working therein even, be-
fore the finish of the relief stroke of ram 15.
As a result a much more rapid and efficient
operation of the iress is secured, a much
shorter power stroke may be used, resulting
in the exhaustion of a much smaller volume
of pressure fluid, and a.much iore liberal
working space between the cooperating die
members. ' C

T will now proceed with the description
of the articulated and automatic multiple

-120

125
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press assembly constituting one of the
features of my invention.

A suitable base member 70 provides a
mounting for an upright center column 71,
a circular track 72 and a driving shaft bear-
ing T4, Said base also preferably is shaped
to form a pan or receptacle drained through
outlet 75." Rotatably mounted upon the
center column is a lower spider member 76
having the radial arms 77 adapted to form
attaching places and supports for a bevel
gear 78 and for the base frame members 11
of a plurality of presses, which may be of
the type above described. Rotatably mount-
ed at the upper portion of the center col-
unn is an upper spider member including
arms 79 extending radially and adapted to
provide supports for upper frame members
12. In this arvangement it will be obvious
that upper. spider arms 79 are conjoined
with lower spider arms 77 through the
heavy frame connections formed by the
members 11 and 12 and the columns 10.
Each press assembly is additionally sup-
ported on the track by wheels 73, journaled
inx mountings 73% on the base frame. A
driving shaft 80 journaled in the bearing 74
carries a pinion 81 adapted to drive the gear
78 to contribute rotary movement to the
spider members and parts carried thereby,
whereby the presses are carried in an orbit
about the column 71. Upon the column
in fixed positions are mounted a number of
controlling cams including spacer block

cam 82, fluid control cam 84, press opening -

cam 85, ejector cam 86 and pressure fluid
controlling cam 87. TEach cam is adapted
to cooperate with all of the presses and
to establish the timing, duration, sequence,
and extend of their several operations, thus
coordinating not only the operations of
each press, but also the operations of each
press relative to the operations of all the
other presses. .

The center column 71 provides part of the
conduit for the supply of operating pressure
fluid to the presses, and to this purpose
is formed with a central longitudinal chan-
nel 71* which leads to a plurality of lateral
outlet channels 71*. Pressure fluid is sup-

. plied to the channel 71* by way of an inlet

65

60
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pipe 88. Inasmuch as a press of this type is
designed for operation by extremely high
pressures, very tight and very strong pack-
ing of pressure joints is necessary. In order
to accommodate the distribution of pressure
fluid to the presses in the course of their
orbital movement about center column 71, T
provide an outlet box or cylinder 89 rotat-
ably mounted on the column 71 over the out-
let ports 71, and connected on different
sides with the pressure cylinder. inlets 18
and 31" by means of distribution pipes 90.
The details of this outlet box are best illus-

1,562,578

is chambered to provide an annular space
between its inner wall and the column 71,
which annular space is of enhrged diameter
i a zone 89 overlying the outlet ports 71°.
This zone is spanned by an annular spacer
9L which has a number of apertures 9
through it and is formed with an interior cir-
cumferential channel portion 91°, thereby af-
fording communication from the outlet ports
71> through the spacer 91, into distribut-
ing chamber -89 and thence to the distribu-
tion pipes 90. Spacer 91 has bearving engagsc-
nient against the sides of the chamber about
and below the portion 894, and below it pack-
ing 92 is compressed in the chamber of the
member 89 against the surface of the column
71, and packing 92" is similarly disposed
above the spacer 91. By means of a gland
94 the proper compression is placed on the
packing, the upper packing being maintained
n position by the spacer 91 and the com-
pression being transmitted through the
spacer to the lower packing 92. In this fash-
ion a tight joint is secured which prevents
the escape of pressure fluid yet gives uninter-
rupted communication between the supply
conduit 71* and the distribution pipes 90.
Through connections 95 pressure fluid is
conducted to the inlets of the pull-back
cylinders 31 through suitable piping; and 95
by pipes 96 pressure fluid is conducted from
the distribution pipes 90 to controlling
valves 97 which control its admission to the
inlets 18 of the press cylinders. Said valves
97 may be of the type illustrated in patent 100
to Harvey Slater, #1,143,236, granted June
15, 1915, or may be of other construction
suitable to withstand the high pressures and
to control inlet and discharge of the pressure
fluid. In the drawings a valve of the type 105
illustrated in the aforementioned patent is
shown, its operation being effected by a
plunger 97* movable to positions to admit
pressure fluid from connection 96 to connec-
tion 98 which leads it to the press cylinder, 110
or to close such communication and open
communication between connection 98 and
connection 99, which is a discharge pipe
through which pressure fluid may be ex-
hausted from the press cylinder ‘into the 115
receptacle formed by the base frame 70.
The effective pressure area of press cylinder
14 being much greater than that of pull-
back cylinder 81, so long as pressure is
maintained in the former the pressure on the 120
pull-back ram 82 will be ineffective. As
soon as pressure is relieved from press cyl-
inder 14, the pressure which is maintained
on the pull-back cylinder will assert itself,
operating the pull-back mechanism as above 125
described. ‘

The controlling mechanism for the con-
trolling valves 97 is illustrated in Fig. 4.
Cooperating with valve control camn 87 is

70
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trated in Fig. 8. Here it will be'seen that it a plurality of valve operating levers 100, 130
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one associated with each press, and pivoted

“on the press base frame at 100® adjacent to

the fulcrum point. - The lever is provided

with a valve engaging shoulder 100° adapted .

to make contact with the end of the plunger

97> and move it from one position to an- -
other, depending upon the extent to which"

the lever 100 is swung by the cam 87. Kach
lever carries a roller at its inner end which

- rides upon the margin of the cam during

movement of the press thereabout. As
shown in Fig. 4, the lever of the press “D” is
in the dwell of the cam, so that communica-
tion is open between the press cylinder and

" the discharge connection 99, whereas, in
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“presses “A”, “B” and “C”, as illustrated in
said figure, the levers 100 are swung to out-

ward position, which is effective to position
the plungers 97° to open communication be-
tween the pipes 96 and 98, and maintain
pressure in the pressure cylinders. .The
operation of the valves 97, therefore, and the
supply and discharge of pressure fluid from
the press cylinders is automatically’ con-
trolled and positively coordinated incident
to the revolution of the pressés, so that,
during a’ given portion of their orbital

travel the presses will be closed while dur-

ing the other periods they will be open or
in the process of opening or closing.

the upper press assemblies to opened and
closed positions is illustrated best in Figs.
3 and 5. Here it will be seen. that the rollers

. 43, which are carried on trunnions 43* rotat-

ably mounted in the arms 46, are adapted
to ride under. and upon the face of the cam
85 during a certain part of the orbital move-
ment of the press.. The positioning of the

_effective portion of the cam 85 relative to the

spacer block actuating cam 82 and pressure
controlling cam 87 is such that release and
retraction of the spacer blocks 48 is accom-

plished just prior to the engagement of a

roller 43 with the cam 85. The upper press
assembly being thus rendered free for swing-
ing movement, the travel of the supported

roller 43 under cam 85 will be effective to

rock arm 46 downwardly and swing the
upper press assembly upwardly, to open the
press and permit ejection,.removal and re-
placement of the material operated upon.
The closing movement of the upper press
will ‘be accomplished by gravity when the
roller 43 rides off of the cam 85. Thus it
will be seen that, in- addition to the applica-
tion and relief of the press operating pres-
sure, the opening and closing of the presses,
the ejection of the pressed articles, and the

. positioning and removal of the spacer blocks

which support the pressures, are all accom-
plished automatically incident to the rota-

tion.of the press, and all of these operations
properly coordinated in each press and asbe-
tween the several presses. The supply of

ends to the valve levers.

e
heating and cooling fluid for the Luring and
setting of the material in the presses is like-
wise automatically controlled, as will pres-
ently appear in connection with the deserip-

tion of the fluid circulating mechanism.
This is best illustrated in Fig. 8 showing a

vertical section thereof and Fig. 9 showing
-a horizontal section.

The numeral 101
designates the steam supply pipe and the
numeral 102 the water supply pipe.. It will

10

75

be understood that each is connected with a

suitable source for supplying the desired
circulating fluid. The steam supply pipe
has a swivel connection at 101* with an in-
let pipe 104 which is an axial conduit con-
nected into a distributing T, 105. This is
mounted upon the spider member for ro-
tation therewith, and has lateral discharge
channels 105* each connected with one of the
fluid inlet pipes 66 associated with the re-
respective presses. Communication from
distribution T 105 to each inlet pipe 66 is

position of which is’ determined by fluid
control cam 84, which is rendered effective
upon valve rods 107 carrying rollers riding
upon said cam, and connected at their upper
The distributing
T 105 has a series of radial discharge chan-

g " nels forming water outlets 108 each one com-
The means for controlling the swinging of -

municating with one of the three-way valves
106 and having its communication with its
associated distribution pipe 66 controlled
by such valve. Water. is distributed to the
outlets 108 from the water supply pipe 102
through a water hood 109 affording an inter-
nal annular chamber having communication
with the outlets 108. This water hood is
maintained stationary with the water sup-
ply pipe, and has proper water tight mov-
able connections with the rotating distribu-
tion T 105, after the fashion illustrated in
Fig. 9. Steam being constantly maintained
in the steam outlets 105* and water in the

- water outlets 108, the admission of steam or

water into any one of the inlet pipes 66 is
determined by the adjustment of the asso-
ciated valve 106. Inasmuch as this valve
is a three-way valve, it is controlled by the
cam 84 which is effected to control admis-
sion of both water and steam to the movable
connections 67 and 62 and the circulating
tubes of the upper and lower steam plates
37 and 292. R v
Thus, the curing and setting operations
are automatically controlled incident. to the
operation of the press, and such operations
in one press are positively. coordinated with
its other operations and with the operations

-of the associated presses.

80

85

‘controlled by .a three-way valve 106, the -

90

95

100

105

110

116
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The operation of the spacer block quing-_L -

ing mechanism has been described  above,
and will not be here repeated excepting to

call attention to the fact that the springs.

54, which actually swing the spacer blocks 130
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sure in' the press cylinder.

out of position, are placed under - tension
prior to the time when the valve operatin:
cam 87 is rendered effective to relieve pres-
Consequently,
‘upon the release of such pressure the spac-
er blocks 48 are rendered free to swing un-
der the pressure of the springs 54. Like-
wise, after the falling of the upper press
assembly has been permitted by cam 85, the
spacer blocks 48 are swung into position
over abutments 45, by retraction of the rods
56, so that, when pressure is again admitted
to the press cylinder, they will be in position
to sustain the upper press assembly against

the action of the ram. The operation of the

wedges 29 by the shifting frames 30 for con-
trol of the ejecting operation, is similarly
coordinated and articulated with other oper-
ations by the action of ejector cam 86 upon
the contact rollers 80° carried on the shift-
ing frames 30. The arrangement of cam 86
is such that the carriers 28 are raised after
movement of the ram to compression posi-
tion, and are maintained in elevated position
during the movement of the ram to its lower

~ position. Retraction of the shifting frame
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30 is accomplished by suitable springs 30",

In Fig. 10 is a diagram illustrating the
cycle of operation of the press above de-
scribed. The center circle is sub-divided to

show the various operations to which each’

‘press is subjected, viz, loading, moulding,
curing, cooling and ejecting. The circle des-
ignated by A illustrates the effectiveness
of the spacer block control cam 82 during
this cycle of operations, while the circle B
designates the effectiveness of the steam and
water control cam 84, the circle C that of
the press opening on head swinging cam 85,
D that of the ejector cam 86, and E that of
the pressure fluid control cam 87, This rep-
resents the sequence of operations of each
press, and by placing four of these diagrams
i an angular relationship of 90 degrees
about their center, the coordinated relation-
ship of the operations of the four presses
in the assembly illustrated may be graph-
ically portrayed. ‘

- Inasmuch as the several operations of the
various parts have been described in detail
above, I will attempt here nothing more
than an outline description of the operation.
Continuous motion being transmitted to the

_driving shaft 80, rotary motion is trans-

mitted to the press frame through the cir-
cular rack 78, the speed of operation de-
pending, of course, upon the nature of the
material, the size of the press, and other

.considerations. -For a large press a period

‘of from five to eight minutes may be ‘con-
sumed in‘a complete cycle. A handling sta-
tion’ being provided at the zone where the

presses are’open, as determined by the posi-
_tions of cams 87 and 85, an operator may be

stationed at such platform "and supplied
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with the intended material for charging into
the open dies. This he accomplishes while
the upper press assembly is in swung back
position. The progressive or revolving
movement of the press frame being contin-
uous, the press is carried on during the fill-
ing operation until the roller 43 rides off
of the cam 85, permitting the upper press
assembly to drop to horizontal position.
Meanwhile cam 84 has become effective to
operate valve 106 to admit steam to the plates
87and 22. The spacer blocks are then swung
in over the abutments 45 and valve control
lever 100 is rendered effective to admit pres-
sure fluid to the press cylinder, whereupon
the ram is raised to effect the compression
operation. The dies meanwhile becoming
heated by the circulation of steam in plates
27 and 22, the temperature gradually rises

while the pressure is maintained on the ram,

thus being effective to cure the pressed ar-
ticles in the dies, which operation, as will
be observed from the diagram, continues
during somewhat over one-half the period
of .the entire cycle. Upon travel of the
press to the proper point in its orbit, cam
84 becomes effective upon valve 106 to shut
off the steam, and to admit cooling fluid
to the plates 37 and 22. At about the same
time, the ram being in elevated position, the
shifting frame 30 is moved outwardly by
cam 86 to raise the supports 28. The cir-
culation. of cooling water in the plates 37
and 22 proceeds to cool the dies and the
pressed articles therein, thereby causing the
latter to set in their pressed form. At about
the same time that the cooling operation is
started, spacer cam 82 becomes effective to
tension the springs 54 of its block operating
mechanism, placing the blocks under ten-.
sion, but they are prevented from swinging
by the pressure maintained upon them from
the ram through the lower and upper press
assemblies and against the head frame 12.
Meanwhile the cooling operation continues
until the point where cam 87 becomes effec-

tive upon the valve lever 100 to cut off sup-

Ply of operating pressure fluid from the cyl-
inder, and prevent pressure therefrom.
Thereupon the ram moves downwardly un-

der the pressure maintained in the pull-back
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cylinder 31°, lowering the entire lower press .

assembly with the exception of the ejector
pins, which are maintained in elevated posi-
tion on the supports 26 and carriers 98 by

- the wedges:29. Shortly after the lowering

120

of the ram has started, the spacer blocks are

released thereby. and swing hack sharply.

-under the pressure of springs 54, and imme-
‘diately thereafter cam 85 becomes effective

upon roller 43 to induce the upward swing- .

ing movement of the upper press. assembly. .

The circulation of cooling water meanwhile

having continued, the dies are sufficiently.

cool for the operator to remove the pressed
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articles. While the press is thus open, the

inward movement of the shifting frame 30.

is accomplished, retracting the wedges 29
and lowering the carriers 28, supports 26
and ejector pins 27. At about the same
time the cam 84 has accomplished the cut-
ting off of the cooling water and the opening
of the steam connections to the plates 37
and 22, so that the press begins to warm up.
After -the removal of the pressed articles
the operator is free to dispose unpressed ma-
terial in the dies. This completes the cycle
of operations which is identical for each
press, both as to sequence and as to perio-
dicity. . ' : '

In Figs. 6 and 7 are illustrated modified
arrangements of operative -mountings for
the spacer blocks and upper press as-
sembly. In the form illustrated in Fig. 6,
the block 48’ is hinged at 48 upon the upper
press head 44 in such fashion as to permit
its being swung in between the abutment 45
and the head frame 12, and outwardly from
between said portions in such position as to
clear the face of the latter, as shown in the
dotted line position. In this figure the
numeral 85" designates the press opening
cam which is effective to shift a sliding bar
110 longitudinally to swing a lever 111,
which is pivoted on the frame and connected
by a link 112 with the head of the upper

press assembly. Such operation of the lever

111 will be effective to raise the upper press
assembly quickly away from the lower press
assembly, thus accomplishing the quick open-
ing of the press for discharging and re-
charging. The movement of the upper press
assembly in this instance, obviously, is rec-
tilinear, as distinguished from the pivoted
movement in the arrangement before de-

‘scribed. Any suitable means may be em-
“ployed

for swinging the spacer block 48'.
In the forms shown in Fig. 7, the head
44 of the upper press assembly is hung on a
pair of links 114, which are pivoted on a
toggle block 115, pivotally suspended from

the upper frame 12, by ears 116. The toggle -

block 115, cooperates. with a second toggle
block 117, to form a continuous spacer be-
tween the upper press assembly and the
frame 192,"when the toggle is straightened,
thus providing a thrust supporting member
‘ By means of the
longitudinally shifted bar 118, connected

5 with the toggle block 115, the toggle may be
_broken and the parts moved to the posi-

tion shown in dotted lines in Fig. 7. This,
obviously, moves the spacer blocks out from

" between the upper press assembly and the:

frame, and also accomplishes a quick lifting

_of-the fipper press assembly for a consid-
-erable- distance, for the purposes above de-

scribed. L
From the foregoing it will be observed
that this press construction accomplishes

“and columns 10. -

7

distinct advantages which are of particular
value in presses utilizing pressire fluid un-
der extremely high pressure. The arrange-

ment of spacer blocks with the swinging -

upper press assembly supports very high
pressures, yet permits a quick opening of
the press, while the utilization of the swing-
ing upper press assembly minimizes the ex-

tent of compression stroke requisite for the-

ram, thus necessitating the exhaustion of a
minimum’ amount of pressure fluid at each

operation thereof. The quick opening and

closing action of the/press minimizes the la-
bor costs for operation, as it enables a sin-
gle operator to handle the charging and dis-
charging of all of the presses in the assem-

‘bly. Tt will be observed that with the time

arrangement illustrated in Fig. 10, the load-

ing operation covers something less than a

quarter of the entire cycle, so that one press
is ready for the attention of the operator
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very shortly after the preceding press has

been charged. In this fashion all of the

operator’s time is utilized in productive -
work, and he is not required to stand idle’

awaiting the completion of  certain opera-
tions of the machine. The construction also

-permits a great variation injthe timing of

the respective operations, which, obviously;
may be accomplished by substitution of con-
trol ‘cams, but the arrangement maintains

under all’ conditions a proper coordination .

of the several operations and proper timing
of them. "The construction is such-that none
of the movable mountings are subjected
to any of the pressures induced by the com-

pression operation, the entire reaction being .

supported by the closed frame formed by

the base and head frame members 11 and 12

Tt is to be understood that the term “stress-

ing” as used herein is to be given a general
interpretation to indicate the placing of an
element under pressure or stress, and that
the term “oscillatory” is likewise to be giv-
en a general interpretation indicative ‘of
movement about a point. Features disclosed
herein but not claimed are claiméd in my
co-pending application Serial No. 480,324,
filed June 25, 1921 as a continuation in part
of this application.

I claim: S .

1. In apparatus of the class described, a
combination comprising a frame, an actu-

“ated press member mounted thereon, a co-

operating press member, a movable spacer
cooperating with said cooperating press
member and frame to support pressure from

the actuated press member, and means for

inducing a tension upon said spacer while ;

under ' pressure. from the actuated press
member, said means being effective by said
tension to move the spacer when it is re-
lieved from such pressure.- . -

2. In apparatus of the class described, &
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combination including a progressively mov-
able frame, a swinging press member
mounted thereon, a reciprocating press mem-
ber mounted on the frame for cooperation
with the swinging press member, a spacer
movably mounted on the frame for coopera-
tion with the swinging press member, means
for moving the frame .progressively, and
means rendered effective by progressive
movement of the frame for accomplishing
relative movement of the press members and
spacer. )

3. In apparatus of the class described, a
combination including a progressively mov-
able frame, a swinging press member

. mounted thereon, a recinrocating press
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member associated therewith, a spacer mov-
ably mounted on the frame for cooperation
with the swinging press member, means for
controlling relative movement of the spacer
and press members, and means for moving
the frame progressively to position it for
cooperation with said means,

4. In avparatus of the class described, a
combination including a frame, means for
moving said frame progressively, cooperat-
Ing press members mounted on the frame,
one of said press members having swinging
movement relative to the other, a spacer co-
operating with the frame and said swinging
press member, and means rendered effective
by progressive movement of the frame for
accomplishing movement of the spacer and
swinging operation of said press member in
sequence.

5. In apparatus of the class described, a
combination comprising a movably sup-
ported frame, means for moving said frame
progressively, cooperating press members
mounted on said frame, means for recipro-
cating one of said press members relative to
the other, a spacer cooperating with the
other press member and the frame and
means rendered effective by progressive
movement of the frame for controlling rel-

“ative movement of the spacer and. said re-

ciprocating press member.

6. In apparatus of the class described, a
combination comprising "a movably sup-
ported frame, cooperating press members
mounted on said frame, a spacer adapted
to transmit pressures from said press mem-
bers to the frame, means for reciproca-
ting one of said press members relative to
the other, control means for controlling
movement of the spacer and reciprocation of
said ¥ress member, and means for moving
said frame progressively to position it for
cooperation with said control means. -

7. In apparatus of the class described, a
combination comprising a movably sup-
ported frame, means for moving said frame

progressively, cooFeratinfg press members
mounted on said frame for relative move-
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ment, cooperating die portions carried by
said press members, ejector members car-
ried by one of said press members and hav-
Ing movement thereon relative to the die
portions, and means rendered effective by
progressive movement of the frame for ae-
complishing relative movement of said
ejector members and the press member on
which they are carried. ‘

8. In apparatus of the class described, a
combination comprising .a movably sup-
ported frame, cooperating press members
mounted on said frame for relative move-
ment, cooperating die portions carried by
said press members, ejector members car-
ried by one of said press members and hav-
ing movement thereon relative to the die
portions, control means for controlling rela-
tive movement of said ejector members and
the press member on which they are carried,
and means for moving said frame progres-
sively to position said press member for co-
operation with said control means.

9. In apparatus of the class described, the
combination comprising a movably sup-
ported frame, means for moving the frame
progressively, cooperating press members
mounted for relative movement on the
frame, means for applying pressure to one
of said press members to move it toward
the other, a spacer member cooperating with
said other press member and the frame to
support pressure from the pressure actu-
ated press members, and means rendéred ef-
fective by progressive movement of the
frame for moving said spacer. -

10. In apparatus of the class described, a
combination comprising a movably mounted
frame, means for moving said frame pro-
gressively, cooperating. press members
mounted for relative movement on said
frame, a spacer movably supported for co-
operation with one of said press members
and the frame to transmit pressure from the
former to the latter, elastic means effective
to move said spacer to inoperative position,
and means rendered effective by progressive
movement of the frame for inducing com-
pression in said elastic means. '

11. In apparatus of the class described,
the combination of a stationary conduit hav-
ing ‘a lateral outlet; a housing encompassing
sald conduit and affording an annulav
distribution channel, an operated device
movable about the conduit, a connection af-
fording communication between said device
and said channel, a spacer bridging the chan-
nel about the conduit, packing between said
housing and conduit on opposite sides of
said spacer, and means for compressing said
packing.

In testimony
signed my name.

ALBERT J. MATTER.

whereof I have hereunto
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