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i1 Cla.lms

This invention relates:to multiple press uhits

and particularly to.-a unit battery of ‘a- plutality
of hot plate presses of the 51de plate type of con-
struction.

An object of the mvenmon is 1o pr 0V1de an im-

proved multiple press unit which is largely self-
contained within its overall limits, with. which
there will be a minimum of piping,’a maximum
capacity within minimum overall dimensions,
with which various parts will be easily-accessible,
and which. will be relativelysimple, compact du-
rable and inexpensive.

Another object of the invention is to prov1de an
improved unit construction for a plurality of side
plate presses, which will provide for maximum ca-

(CL.100—71)
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pacity in a minimum of space, which will haveall -
of the advantagesof accumulatoroperated.presses,

with which large pumps and accumulators are
unnecessary, which is largely self-contained as to
operating power, and with which.all the presses

making up theunit are easily accessmle for. opera-‘

tion and servicing. i

Another. object of .the invention is to prowde
improved means for.maintaining a supply of both
low pressure and high pressure:operating fluids
with relatively small pumps and motors: and rela-
tively simple controls:

‘Varioug other objects and advantages wxll be
apparent -from  the following . description’of. one

embodiment of the invention; and the novel-fea=:
tures will be particularly pointed out hereinafter.

in connection. with the appended clalms
Intheaccompanying drawings:- :

~ Fig. 1 is a front elevation of-a multlple press

unit, constructed 1n accordance with thls mven-

tion; S e
Pig. 2 isa plan of the same,

" Fig. 3 is a front elevation, on a larger scale, of
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a portion of the same, and with-portions thereof -

in vertical section to 111u5urate interior detalls of
construction; ® ‘
Fig. 4.is a rear elevatlon of the umt of Flg 1;

Fig. b is a sectional plan of a portion of: the,'
same, with the section taken approxzmately along'

the line 5—5 of Flig. 3;

Fig. 6is a transverse sectional elevation through,

the same, the.section being taken approx1matoly
along the line 6—6 of:Fig. 3;- :

Fig. 7 is ancther transverse, sectlonal elevatmn
through the same, but:with the section: taken ap-—ﬁ

prox1mate1y along the line T—1 of Fig. 3;;

TMg. 8 is a diagram illustrating: the manner.in

which low. presgsure operating fluid:is- automati=
cally storéd for future use- during periods of:in-
activity of the different presses. of:the: unit;

40

Fig. 9is a dlagram 111ustratmg the manner in--
which: high pressure operatmg Auid. is- automati-
cally stored: for future iise of-the various presses
individually, during: perlods of inactmty of the
presses;-and : :

Fig. 10 is-a- dlagram 111ustraf;mg the manner in
which the different presses-are. eontrolled from'
the sources of low and high -pressure. - :

In-the illustrated embodimernt of the\mventmn,
the improved unit -comprises-a’ fiat; hollow base
10 ‘which serves-as a-reservoir for the nctuating
fluid. " Upon the upperface-of this base the vari~
ous presses-are atranged in-a‘tow. For thispur-.
pose. 4 plurality -of heavy, .upstanding plates L1,
12, 13, 14,15 and :16.(Fig. 4) are disposed.on end
upon the upper face of the hollow basge :10,-and
in- parallel, spaced relation to:ohe ,another, the .
plates being -arranged ‘in: a ifow:along.the hase
with the plares. of ‘their faces disposed crosswise
of ‘the length: of the row.  The adjacent plates

“form - between them -a. plurahty ‘of chambers;or
_ spaces 11,:18, 718, 20:angd-21..

> Press heads:22 are
disposed across-the Upper parts.of certain of these
spaces, such as-the spaces 171,18, 20:and. 21, .and
cylinder “heads 123 ‘arg" snmlarly disposed .in-the
same ‘spaces ‘across ‘the lawer: portions thereof:
The cylinder heads. are-connected to the adjacent
plates in any suitable manner such as by.serews -
24 (Fig. 3) which pass:-through :the:end plates
fi:and 18 and the’intermediate plates Ia(and 4.
into the adjacent cylinder:-heads. . - '
The cylinder heads.adjacent their upper ends or .
faces aré. provided with ribs 25 -along the -sides
which are notched-into recesses:26;in the adjacent
faces.of the side .plates so as:to.engage -against
shoulders::27:on’the .side-plates. -Similarly, the
press heads:22 are:secured t0-the adjacentplates
by.screws.28 (Fig. 8) which pass;through:the end
walls /11 and. 18 into. the :press heads,22 <in ‘the
end spaces- 11 :and 21, and by -screws 29 which

"pass through’ the:intermediate plates 43 and. 14,

defining the space.or chamber 18, info-the-ad- -
jacent press-heads:22. “The-press-heads.adjacent

' their underfaces are provided with.ribs 30 which
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run\honzontally along the sides of the; hea
front:to rear, and.these ribs are also notched mto
theradiacent: ‘faces of the side plates-defining that’
space or chamber so:ds o.engage agamst shoul~,-
ders-3i on the side plates. ' The engagement of
the ribs 25 and .30 with the shoulders 27 and. :
31 respectively thus resists separation of the:press.
heads and cylinder:heads:during pressing opera-
tions, the operating stresses being.taken.up: by

“the-heavy:side plates-into which:the heads:are :
‘notched. Similarly:the -remaining: intermediate:
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plates 12 and I5 are connected to the adjacent
press heads 22 by screws or bolts 32 (Fig. 6)
which pass through upstanding flanges on the
upper ends of the press heads 22 and through
the upper ends of the plates 12 and |5 respec-
tively. The flanges on the press heads which ex-
tend along the common. walls 12 and 15 lie flat
against opposite faces of these plates {2 and 1§,
and are coupled thereagainst by these screws 32.
Similarly the cylinder heads are coupled to
these intermediate walls 12 and {5 by screws or
bolts 33 (Figs. 5 and 6).
all of the screws or bolts which secure the press
heads and cylinder heads to the side plates of
each press are spaced substantially from the ribs
25 and 30 for reasons disclosed in my prior U. S.
Patent No. 2,013,587, Each cylinder head is pro-
vided with a depending cylinder portion 34 (Fig.
3) and the upper flat face of the reservoir is pro-
vided with correspondingly located openings 35
to receive these depending portions 34. This
serves to reduce the overall height of the complete
unit. .In each cylinder head I mount a ram: or
piston 38 which reciprocates vertically toward and
from the press head 22 in that chamber or space.
A platen 37 is mounted on the ocuter or upper
end of each ram, and the usual heated plates 38

may be disposed on.the platen, the underface or-

the head 22 and also, if desired, at intermedi-
ate points between them when the ram is in open
position, as usual in the hot plate type of press:
These plates:38 are supplied with a heating me-
dium in any suitable manner, but in the particu-
lar example shown, steam -is supplied through a

common: supply pipe 3% with a branch leading
to each plate 38 that abuts the underface of
each press head. 22, as shown in Fig. 4. All of
these plates 38 in each unit are connected to one
another vertically in. succession by flexible, or

hingedly connected, pipes 40. arranged at the ,,

rear of each press, and the lowermost plate 38
for each press:-which rests on the platen: 31 is
connected by a flexible pipe 4 to.a-condensation
trap 42, there being a condensation trap for
each press space. : These condensation or steam
traps 42 are connected to discharge to any suit-
able source throuch temperature control valves
43 (Fig. 4).

The plates: 13 and M whmh define the central
chamber 19, and the end walls {1 and 1§ extend
to a greater height than the other intermediate
walls 12 and’ 15, and the upper ends of the.in-
termediate plates 13 and 14 are connected by a
rigid frame member 44 (Figs. 3 and 4), this frame
member being notched into the upper ends of
the plates 13-and 14 and secured therein in any
suitable manner such as by the screws 45.. .The
frame - member 44 includes as an interior part
thereof a dome shaped section 46 with a down-
" wardly concave face, and a cylinder 41 is secured
to the underface of this: dome shaped- portion
46 in any sultable manner such as by screws 48.
The dome 46 and-the cylinder 41 together con-
stitute a major cylinder of a hydro-pneumatic
accumulator. - The lower end of the cylinder 41
is open and a smaller cylinder 49, having an en-
larged head 50 which acts as a piston, recipro-
cates in the cylinder 41. The smaller cylinder

49 reciprocates over the free upper end of a-

tubular stem 51 which is ‘secured to and is up-
standing: from’a frame member §2 that extends

across between the plates {3 and 14 adJacenty

their lower ends.

The member 52 is secured, as by screws 33,

to ‘bracket members--54. ‘which are in. .tuitn: 75

10
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clamped to the adjacent faces of the plates I3
and 14, as by screws 55, The stem &( is conven-
iently secursd to the frame member 52 by screws
§5. The stem 51 is provided with a passage 51
from end to end thereof and opening downward-
ly through the frame member 52 and upwardly
into the chamber within the cylinder 43. A pipe
§8 opens downwardly through the dome 46 info
the interior of the cylinder 47 above the head
50, and this pipe 88 is connected to any source of

- suitable continuous pressure, such heing floated

It will be noted that
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into a shop air line of any suitable pressure (such
as one hundred pounds or more) so that such
pressure will be continuously supplied to the in-
terior of the cylinder 47 above the head 50. This
pressure tends to force the piston head 5% down-

-wardly, and such downward movement will in

turn force .the: actuating fluid contained in the
interior of the cylinder 49 outwardly through the
passage 57.. A pipe 59 connects the lower end
of the passage 57 with a valve 69 which dis-
tributes the displaced actuating fluid selectively
and individually to the cylinder heads through
pipes 61, there being an individual pipe 61 lead-
ing from the valve §§ to each-cylinder head. The
valve 60 is suitably mounted on the frame mem-
ber 52 such as on beams 62 (Fig. 3).

The valve 68 has a plurality of individual valve
mechanisms incorporated in a common valve
housing, and also provides for the delivery of
actuating fluid under pressure into the cylinder
49 through the passage 57 at intervals in a man-
ner which will be explained later herein. Also
disposed in' thie . chamber 19 between the plates
{3 and 14 but preferably below the frame mem-
ber 52 are a low pressure pump €3 and a high
pressure pump 64.  The pumps 63 and 64 may he
of any suitable type such as are commonly used
in hydraulic press systems. = The moving ele-
ment of the pump 63 is coupled to the shaft §5
of an electric motor 68, so as to be directly and
continuously driven thereby, and similarly the
high pressure pump 64 is directly coupled to the
shaft - 87 of an electric motor 68 so that the
pump 64 will be directly and continuously driven
by the motor 68. The motors 66 and 68 are ar-
ranged side by side as shown in Fig. 5 in the
chamber (9. The low. pressure pump §3 is con-
nected at its intake side by a pipe 69 to the cham-
ber of the base {9 forming the reservoir for the
hydraulic. system, and similarly the intake side
of the high pressure pipe €4 is connected by a
pipe 10 to the reservoir in the base. The output
side of the low pressure pump 83 is connected by
a pipe 11 to the valve €9, and similarly the output
side of the high pressure pump €3 is connected
by a pipe 72 to the valve 68.

‘Alow pressure tank or accumulator 12 is dis-
posed above the press heads 22 of the press
spaces 20 and 21 (Fig. 3) and across the rela-
tively lower commeon :plate (5 between those
spaces, the tank being supported upon the prass
heads and the upper edge of the plate 5. Inas-

~much as the plates (4 and {6 extend to a greatsr

height than the plate 15 a space. is provided
above the press.heads 22 between the plates 14
and {6 to receive this tank 73. A tank 74 is
similarly mounted above the press heads 22 for
the spaces or chambers {T and 18 (Figs. 3 and 4).
These tanks are of the hydro-pneumatic type in
that they have a gas chamber in the upper part
thereof which is ccmpressed by the injection of
liquid under pressure. Inasmuch as the tanks
13 and 14 ‘act together as a common, low pres-
sure ‘accumulator: their upper parts are con-.
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livery threugh the pipe 59 to the accumulator is.
prevented. © The high pressure pump- then cir-
culates the actuating fluid idly back o the res~
ervoir in the'base 19, but as soon as the acectumu-.
lator operates to deliver a high pressure fluid-to 5
one of the press cylinders the cylinder 49 (Fig:
3) will fall and carry the arm 84- downwardly;
and this will release switchi 98 and cause an
opening of the circuit to the solenoid 125:
. “The valve 127 then zutomatically operates-to 10
cut -off communication between the pipes 128
and 128 and to vent the pipe 128, which releases
the pressure on the pilot piston {28{." The spling
193 then shifts the valve element {18 back into
the “full line position of Fig. 8, where it closes 15
the port 122 to the by-pass and reconnects the’
pipe 12 from the high pressure pump to the. pipe
59 leading to the high pressure accumlater, so
that the pump will then immediately start-re-
storing to the accumulator a high pressure oper- g
ating fluid. If desired, a choker check valve
134 may be included in the pipe 59 leading fo the
stem 51, so that when the accumulator is deliv-
ering fluid under pressure, the maximum rate at
which it can be delivered will be:restricted by o5
the degree to which the valve 134 chokes the flow
in that direction. When the flow, however, 'is:
from pipe 59 into the high pressure achrqu’ator
the choker valve automatically swings to open--

. position so as to pass the fiuid into the accumu--. 30
lator without material restrlctlon on the rate
of flow.

Referring now to Fig. 10 of the drawmgs the
valve -control for one”of the press cylinders is:
illustrated, and it will be understood that there 35
is a similar valve arrangement in the main valve
60 for eachone of the press cylinders, connected -
by @ pipe 61 to the particular, related press cyl-
inder. For each such valve assembly; the valve
60 has a valve chamber 135 and beside it another 40
valve chamber-136. - In the chamber 135 is a
valve element 13T having spaced lands {38-and
139. A compression spring 148 acting’ between
one end of the chamber 135 and the valve ele-
ment 137 urges the Jatter into the full line posi- 43
tion shown in Fig. 10. The chamber ‘{35 has a
port 141 leading to an exhaust passage 142, and
another port 142 leading to a correspondingly
designated port in the chamber 138, When the
valve ‘element 137 is in the fullline position 5o
shown in Fig. 10, the land 138 covers and closes:
the port 143 and the 1and ‘138 uncovers the: ex~'
haust port 141. When the valve element 378
shifted (upwardly'in Fig. 16) avamst the action
of spring 140, the land 139 uncovers port 143 .55
that leads to the other chamber 136, and the land’
128 covers and closes the exhaustport {41, The
chamber 136 also has a port i44 connected to
the high pressure line 59 from the bypass valve,

and another port (43¢ connected to the pipe 17 60’

In the chamber 136 is a valve ‘element 145
which has a land 146 operable when the valve
element is in the full line position in Fig. °10; 40
close the high pressure inlet port f44: The V:ﬂV°'

element 145 also hag another land- {47 ‘which, g5

when in the full line positicn of Flg 10, uncovers
the low pressure inlet port {43a: A ‘spring 148:
acts between the -wall of -the «chamber 138 and"
the land 146 so as to urge the valve element {45

into.the full line position of Fig. 10.: The upper oy
- 10 in:which the land 139 closes the inlet port 143

land is tubular and reciprocates over. astem. 149,
into-the interior of ‘which opens a.pipe 150 lead-
ing from that press cylinder 28 to. which the
pipe 61 from the related chamber 435 is con- ’
nected, so-that when a predetermmed pressure 5

5

is buﬂt up in the-cylinder head 23 to which this

. valve-assembly is connected, the pressure -from:

that. cylinder will. be transmitted to- the interio:

ofthe stem 148 so-as to force:the valve element: ‘

145 'downwardly and carry theland {47 into:clos-
ing engagement with “the. port 142c:.and move

- the land 14§ into & position-to uncover the high

pressure -inlet ‘port 144,
chamber 435 -open.

In order'to prev ent a short mrcult between the
h1gh and low préssure ports when the valve ele=

ment 145:is moved in this manner, I also prefer~

leavmg port 143 m. 4

. ablyinsert.in the low pressure line 171 a freg. check
-valve 151 which opens. to pass low pressure to-the.

port 143a-and ¢loses automatically to prevent re-
verse flow. A pilot valve ‘chamber 152 is:pro=

-vided at the lower.end of each valve chamber 138;

and ‘a pilot piston :153 is;mounted .in this pilot"

" cylinder-or: chamber 152 for: movement by fiuid

pressure 'on the full end of piston:153in a-direc-
tion: to ‘move the valve element: 1371 against the:
action “of the spring 148 and into a position in
which the land 138 closes the exhaust port. {4f
and the land 1389 uncovers the port 143. The:ac=
tuating fluid is'supplied to the closed end of pilot
cylinder or  chamber 152 by 4- pipe 154 leading
to.a solenoid operated hydraulic valve {55, "A
pipe 156-leads from .the valve 185 to a suitable
source of actuating fluid under pressure; such as’
to the air line of the shop,.and when the valve:
155 is operated, it -connects the pipe 156 to the
pipe 154, and the fluid passing therethrough op-:
erates the pilot piston 153 to shift the valve ele-

ment-137:into a positicn in which land 138 closes -

the exhaust valve and the land 138 uncovers the
pipe 61 Jeading to the press cylinder and con-.

" gects it to the port 143, and thence to the IOW

pressure inlet pipe-T11. :
When this happens; ﬁuld under low pressure

flows from pipe: 11to the pipe 6f; and the opera-

tion of that partmular press is initiated.” 'When
the pressure in’ the related cylmder head 23, as:
transmitted through the pipe’158.'to the stem”
149, is sufficient to overéome the action of spring
{48, the valve element:145-is moved .out-of the:
full lire position:shown in Fig: 10-(which:would:
be downwardly in Fig. 10) so that the land 146
uncovers the high pressure ‘inlet port. 144, and
the land {47 covers the port 143a.
the flow ‘of low: pressure &t the port 143a a mo--
ment after the land 146 uncovers the high pres-
sure-inlet. port: 144, so that -the “high pressure.
fluid entering from the hydro-pneumatic accumu-

‘lator through the pipe 59 will pass into the cham-

ber 136, thence through vort (43 into -the cham-
ber 135, thence through the chamber 1285 and.the
pipe-61 that-opens into the chamber 133 between !
the ;ports 143 and 141. . "The high: pressure fluid
is.then supplied to the press. cylinder, and the
closing: of the low pressure.port 143a prevents the
passage. of ‘the high ‘pressure fluid back through'

. the’low pressure inlet-pipe-17, this reverse flow.

being also prevented by the check valve 151, 'The.

. travel of the press under high pressure then con-. .
tinues-until the valve 155-is: reversed,

When.the valve 155 is reversed so as to reheve-»
the-pressure from the pipe 154 and vent the lat-
ter, the pilot, piston- 153 releases the valve ele-
ment 131 and the spring- 140 then returns. the
valve element 137 to the full line position.in Fig..

and the land 138 uncovers the exhaust port 141,
This releases: the pressure.in the related press
cylinder-23-and the ram in that cylinder starts to:

: descend +The:valve 155 may be operated in any. -

This cuts off
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suitable manner, one form of control being dis-
closed and claimed in my copending application
Serial No. 297,335 filed September 30, 1939, which
provides for a “bumping” operation of:each press,
and inasmuch as the details of one control of the
valve 188 are covered in said copending applica=
tion, no reference thereto is made at this time.
Instead, a simple circuit is disclosed in which the
valve 1985 is operated by a core 1571 of a solenoid
1568 which is connected across line wires 1! and
12, with a controlling switch {59. By closing or
opening the switch 159, the valve (585 may be op-
erated.. The control of switch 159 may be auto-
matic or manual as desired. -

It will be observed that a plurality of side p]ate
presses have been brought together in a com-

heads disposed each in a space between adjacent
plates, a plurality of cylinders each disposed in
one of said spaces in which a press head is dis-

- posed- but spaced from the press head in that

10

pact, self-contained unit with-all of the advan- .

" tages of an accumulator operated press, and with
maximum capacity for the relatively. small space

occupied by the unit. - All of the operating parts

are readily available for servicing, and the sev-
eral presses of the unit are served by one low
pressure pump and one high pressure pump, both
relatively small and motor driven. By using the

small pumps operating continuously, and storing

the energy so developed, all of the advantages of
the accumulator system are available in a small
compact unit, and relatively small motors and

pumps may be employed. Assembling the side.

plate presses together in this manner makes pos-
sible a considerable saving in parts; because many
parts are common to several or all of the presses.
It will also be observed that the connections for
the supply of heat to the various hot plates, and
the piping are disposed in the rear, so that-the
press unit is not only compact but attractive in
appearance. The gauges and control members
for each press are also arranged on the front, so
as to be in convenient positions for anyone op-
erating any particular press of the unit.

It will be obvious that various changes in the
details and arrangement of parts, which have
been herein described and illustrated in order to
explain the nature of the invention, may be made
by those skilled in the art within the principle
and scope of the invention, as expressed in the
appended claims. :

I claim as my invention:

1. A hydraulic press unit, comprising a base, -

. & plurality of relatively heavy flat plates disposed
in upright positions on said base, spaced apart in
parallel positions across the surface of said base,
a press head disposed between and secured to ad-
jacent plates in each of a plurality of the spaces
between the spaced plates. a cylinder head also
disposed between and secured to adjacent plates
in each of the same spaces between plates in

which said press heads are. disposed but with the -
cylinder heads spaced from' the press heads, a’

ram mounted in each cylinder head for move-
ment toward and from the press head in.each of

said same spaces between adjacent plates, a high

pressure accumulstor in another oné' of said
spaces which is free of a press ram, motor driven
pumping means and controlling valve means also
disposed in said another space, a low. pressure
tank disposed above said press heads between cer-
tain of said plates, and connections between said
pumping means, valve means, tank and accumu-
lator to form a hydraulic circuit for selective, in-
dependent and individual operations of each of
said rams at any time.

2. A hydraulic press unit compnsmg a base, a

plurality of parallel, upstanding, heavy plates’

spaced apart along said base, a plurality of press

30
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n

- 40

60
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space, a ram in each cylinder operable toward
and from the press head in that same space be-
tween plates, means. for anchoring said press
heads and cylinders to the adjacent plates with
those plates serving as the stress members con-
necting the heads and cylinders in each of said
spaces in which the press heads are disposed,
a high pressure accumulator disposed in another
of said spaces which is free of said press rams
and tied to and rigidly connecting the plates de-
fining said another space at vertically spaced
points in that space, pumping means and valve
means disposed in said another space, and means
connecting said cylinders, valve means and pump-
ing means in a hydraulic circuit by which indi-
vidual and independent operation of each of said
rams may be selectively initiated at any time.

3. A hydraulic press unit comprising a base, a
plurality of -parallel, upstanding, heavy plates
spaced apart along said base, a plurality of press
heads disposed each in a space between adjacent
plates, a plurality of cylinders each disposed in
one of said spaces in which a press head is dis-
posed but spaced from the press head in that
space, a ram in each cylinder operable toward and
from the press head in that same space between
plates, means for anchoring said press heads-and
cylinders to the adjacent plates with those plates
serving as the stress members connecting the
heads and cylinders in each .of said spaceg in

5 which the press heads are disposed, a high pres-

sure accumulator disposed in another of said
spaces and tied to and rigidly connecting the
plates defining said another space at vertically
spaced points in that space, pumping means and
valve means disposed in said another space, and
means connecting said cylinders, valve means and
pumping means in a hydraulic circuit by which
individual operation of said rams may be inde-
pendently and selectively initiated, said base be-

5 ing hollow and connected in said hydraulic cir-

cuit to serve as a reservoir therefor.

4. A hydraulic press unit comprising a hollow
base having a reservoir for the storage of operat-
ing fluid, a plurality of parallel, upstanding heavy
plates spaced apart along the top of said base, a
plurality of press heads, each disposed in the up-
per part of a space between adjacent plates, a
plurality of cylinder heads, each disposed in the
lower part of a space between adjacent plates in
which a press head is disposed, the cylinder heads
having depending cylinders and said base having
openings in its top to receive said depending cyl-
inders, fastening means connecting said heads to
the adjacent plates, with said plates connecting
press and cylinder heads to one another in any
of said spaces and preventing their separation,
a ram in each cylinder operable toward and from
the press head in that same space between ad-
jacent plates, means for providing a fluid under
pressure disposed in another space between ad-

~jacent plates, and an operating hydraulic circuit
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including said base, said cylinder heads, and also
said last means, for supplying operating fluid
under pressure, selectively and individually to
each of said cylinder heads.

5. A hydraulic press unit comprising a base, a
plurality of parallel upstanding heavy plates
spaced apart upon and along said base and pro-
viding a plurality of press spaces, two adjacent
intermediate plates and said end plates having
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nected together by a pipe 15 (Fig: 3) &nd théir -

Iower parts. are contiected together by:the pipe
15, eirabling ‘the tdnks 13-and T4 to act together
as 3 common: low pressure accumulator. :The
pipe 16 is connected by.a pipe 11 to the valve 60,

and through-the valve €9-it may be connected

with' the pipe Tt from the low pressure pump 63.
- Similarly the pipe §9 leading to the valve 60
from the. passage 51 of thé high pressure accus
mulator may be connected through the valve
60 to the pipe T2:-leading from the output side of
the high pressure pump 64. The low pressure
pump 63 -thus serves to withdraw :operating
liquid. from" the reservoir.in the base 18 of the

unit and deliver i, when permitted by the valve

60, to the low pressure tanks 13 and 78 where it
is ‘held under pressure by the gas or air in the
upper parts of the tanks 13 and T4. Similarly

the: high pressure pump 64 withdraws operating’

Hquid from-the reservoir in the base 10 and de=
livers it-continuously, when permitted by the

10

20

valve 60, to the cylinder 49 so a$ to force the -

latter ‘upwardly and through the head 59 dis-

place the:air from the eylinder 47 into the shop -

air line - through pipe .58.
tinuous storing of both high and low pressure dc-

tuating liquids: for delivery in proper sequence 1o .

the varieus cylinder hedads individually and se-
lectively in a manner which will be: explamed
more fully hereinafter. :

‘The forward edges of the upstandmg plates H
12 13, 14, 15 and 15 are approximately in the
plane of the forward vertical face or edge of the
kbase 19, and the entire front of the base and the
spaces between the upstanding plates i1 to 16in-
clusive are covered by removable plate sections T8

This insures a con= g;

35

(Figs. 1, 5, 6, 1) except that the plate sections -

18 .do not. cover ‘those portions of the openings
in the press spaces between the press heads and
platens, -as shown in Fig. 1, so that except for
the openings to the pressing spaces between the
platens and press heads, the front of the struc-
ture is substantially covered by:the plate sec«
tions 78. The bage 10 extends rearwardly -from
the frent plates 18 to an extent .greater than
the upstanding plates {1 to 16 inclusive, as shown
clearly in Figs. 2, 5 and 6, and ‘a box-like housing
19 (Fig. 6) is disposed against the rear vertical
edge face of the hase 10 so as to extend upwardly
for.a suitable distance such as approximately to

the level of the upper ends of the cylinder heads

23 and then forwardly approximately to the rear
edges of: the upright plates 11 to 16 inclusive.
This housing 19 is removable and it provides be-
tween it and the cylinder heads and the rear
edges of the upstanding plates 11 to 16 inclusive,

a chamber in which the piping from the central
chamber or space {9 to the different cylinder
heads may be enclosed. Within the same housing
the pipes 42 from the lowermost of the plates 38,
the condensation traps 42 and the temperature
control valves 43 may also be disposed as well
as other auxiliary equipment,

Where elevators are desired for each press, such

an elevator may be mounted on a bracket 80 (Fig.-

6) -in any. suitable manner such as by screws. 81
which pass through the sides of the bracket and

the front plates 18 into the adjacent cylinder -

head 23. Each elevator -includes a platform. 82
which may be elevated and lowered into positions
at different levels in front of the related opening
between the plater and the press head as usual
in hot plate presses, it being understood of course
that the hot plates 38, exeept those secured to the
platens and the press heads, are supported in

40
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intérmediate positions on ledges of ‘tugs 83 (Figs.
1 and 3) asusualiil thistype of-préss;sothat when
the platen: 31 moves upwardly with -6bjects be-
tween the.plates 38, the plates 38 Wwill he picked
up.-in §uccession. and the -entire group pressed
against .oné another and the related press head
22, ‘When: the platen again is lowered,. the in-
termediate plates:38 in that press will be lowered
until they ‘engage in suceession -with-their re-
spective lugs 83, and will be supported agamst
further -descent: at their proper, predetermined
positions while the other plates 38 and the platen
descend.-.

The elevatlng mechamsm may be of any suit-
able type, but in the illustrated example each
platform 82 is.mounted upon the upper end -of a
vertically extending screw 84 which is. received
in. a tubular housing 8% depending from the un-
derface of the bxacket 80. A gear 86 is fixed
onanut 87 which is dlsposed above bracket80 and
is threaded upon the screw or rod 84 adjacent its
upper end, beneath the platform €2 and a cover
88, The nut 87 abuts at cne end face against a
shoulder 8§ on the upper end of the housing or

" tube 85 and at its other end face against a shoul-

der 96 on. the underface of the cover 88. Since
the nitt 81 is thus limited agalnst movement, ver-
tically,. whenever it is. rotated it will shift the

threaded tod 84 endwise iri one direction or the

other, depending upen the direction of rotatlon
of .the nut 81. The threaded rod 84 is held
a.galnst totation bit. guided for = vertical re-
ciprocation by a Key 9f carried on . the inner
face of the tiibe 85 and received in a keyway or
slot 014" exténding endwise alohg the thieaded -
portion of the rod 84. The gear ] feshes. with -
and 8. driveh by a binion 92 carried on the rotor

shaft of an electiie motor 98 which is secired in - '

the space betwesn the side fanges of the bracket
80 if any gtiltabls thahnér such 4s by bolting o

- sérewing its base fo the depenn:hn'y tiibe §5. 'The

45

inotor 93 is of tha teversible type, so that by its

oberation, in “ons direttion or the other it will. -

tursi the nut 87:in bne difection or the other and
thils shift the threaded rod 84 vertically in ome
direction or the other to elevate or loWer the

_ platform 82,
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“The cylihder 43 of the ‘Hydro- pneumatlc acs
ctimulgtor carties ‘i arm 94 (Fig. 3) Which ex«
ténds laterslly therefrom ‘and below the lower

-énd of the cylmder ‘41 even When the cylitider ‘49

is-in its uppermost posmon in cylinder 47, ‘as
shown in Fig. The free end of this arm 94
is forked to embraCe ‘and be slidingly guided ver=
tically by & guide ‘strip 95 ‘which is secured in
vertical position against the: plate £3 on the face
thereof  within' the space or chamber 19. The
gulde 95 thus prevents the arm 94 and the cylin-
der 49 from rotating about the axis of the stem
51 on which the cylirider 49 reciprocates, so-that
the arm 94 will always purstie a definite path in’
its ascent and descent. A limit switch 96 of any.
suitable type is disposed in a ‘position to be op=
erated by the arm 84 when the latteér reaches its
itbpermiost, desired position, and this limit switeh
96 ‘is employed ‘to eontrol the admission of high
preéssure actuating fluid to -the inteéricr of the
¢ylinder 48 in a manner whmh will ‘be-explained
hereinafter.

‘Referring now particularly to Fig. 8, the man-
ner in-which the-low pressure tanks 13 and 14 are
supplied continuously ‘with ‘actuating fluid under
desired pressure will .be explained. -A-portion:of
the valve 60 connectmg pipe 16 a,nd tank 13:has a
chamber 97, -and. a valve element 98 is mounted
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for reciprocation endwise in-that chamber, The
valve element 98 is provided with spaced lands 98
and- 100 which cover and uncover alternately the
ports 101 and 102 respectively when the valve ele-
ment 98 is shifted endwise. A spring 103, pro-
vided in one end of the chamber 91, is under
compression and extends into a recess in the ad-
jacent end of the valve element 98, so as to
resiliently urge the valve element 98 in one di-
rection (which is downwardly in Fig. 8) to carry
the land- 100 into the position in which it closes
the port 102 and the land 99 into a position in
which it uncovers the port 101. The port {02 is
connected by a by-pass pipe 104 back to the
reservoir, and the port 101 is connected to the
pipe 11 which leads to the pipe 16 that connects
the tanks 13 and 14.. At the bottom of the valve
element 60 there is an auxiliary or pilot chamber
105 which opens upwardly into the chamber 91,
and in this pilot chamber 105 I provide a pilot
piston 106 which has a stem 101 that abuts
against the end of the ‘valve element 98 and
limits movement of the valve element 98 under
the action of the spring 103 beyond that shown in
Fig. 8 in which the port 102 is covered and the
port 101 is uncovered. The pipe 171 from the low
pressure pump 63 opens into the chamber 97 at
a point between the ports 101 and 102, so as to
be always in communication with the chamber 87
between the lands 99 and 100.

A pressure responsive switch 108 is connected
by pipe 109 to one of the tanks such as tank 13,
and when the pressure on the switch 108 exceeds
a predetermined pressure for which it is set, it
will operate to close a circuit between contacts
110 that are included in series in a line wire L2,
such as by carrying a conducting bridge (i1 into
engagement with the spaced contacts. 110. The
ling” wire L2 after passing the switch contacts
110 is connected to one end of the solenoid {12,
the other end of which is connected to the line
wire L. The solenoid 112 has a core 113 which
extends into a valve |14 that controls the flow of
actuating fluid from any suitable source of fluid
under pressure, such as an air line connected.to
the pipe 115, selectively to a pipe 116 which leads
to the outer end of the pilot chamber 105. When
the pressure responsive switch 108 closes the
circuit between contacts 110 and through the
solenoid {12, the resulting actuation .of the core
113 will operate the valve 114 to connect the
source of fluid under pressure at the pipe 115 to
the pipe 116, and thus admit fluid under pressure
to the pilot chamber 105. The pressure in that
chamber then forces the piston 106 endwise and
shifts the valve element 98 away from its position
shown in full lines in Fig. 8 (which will be up-
wardly in that figure) against the action of spring
183 until the land 100 abuts against the opposite
end of the chamber 91, in which position the
land 100 uncovers the port.102 and the land 98
covers the port 101,

When the valve member 98 IS in th1s last men-
tioned position the pipe T I‘ from the pump 63 will
be connected directly to the by-pass 104 and cut
off from the pipe 11. Then the delivery from the
pump 63 will be back to the reservoir idly, with
minimum load on the pump 63 and its motor, so
long as the pressure in the tank 13 remains up
to that predetermined pressure for which the
switch 108 is'set. “When the pressure in tank 73
falls to a desired extent, the switch 108 will open
the circuit through the solenoid 112, whereupon
the valve 114 will be operated in-a manner to cut
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off the flow of compressed fluid. from the pipe
115 to the pipe 116, and will vent the pipe {16
so that the pressure on the pilot piston 106 will
be released, whereupon the spring 103 will then
move the valve element 98 back to the position
shown in" full lines in Fig. 8 where the delivery
from the pump is again to the tank 63 until the
pressure is again brought up to the desired ex-
tent.: Thus a.very simple arrangement is pro-
vided for maintaining a desired pressure in the
tanks 13 and 14 with continuous operation of the
low pressure pump 63.

Referring now to Fig. 9, the manner in which
the high pressure operating fluid is stored in the
hydro-pneumatic accumulator will now be ex-
plained. The valve 60 is provided with another
valve chamber 11T which is separate from the
chamber 87, and a valve element 118 is mounted
for reciprocation endwise of the chamber (I7.
The valve element 118 also has spaced lands {19
and 120 which alternately cover and uncover the
ports 121 and 122 respectively.. The pipe 12 opens
into the chamber { (T between the ports 12§ and
122 so as always to be placed alternately in com-
munication with the ports 121 and 122 as the
valve element 148 is shifted endwise. A spring
{23 acts between one end of the chamber (11
and the valve element 118 so as to resiliently urge
the valve element 118 into the position shown in
full lines in Fig. 9, in which position the land
120 covers the port 122 and the land 119 un-
covers the port 121.

In this position of the valve element (18, the
pipe 12 from the high pressure pump is con-

o nected to the pipe 99 leading to the stem i of

the high pressure accumulator, and then through
passage 571 thereof (Fig. 3) to the interior of
the cylinder 49. The delivery of this fluid forces
the cylinder 49 upwardly, and the enlarged head
50 .on -that cylinder 49 also moves upwardly in
the cylinder 471 and displaces air or operating
fluid from the cylinder 47 above the head 58 into
the pipe 58 such as the shop air line. When the
cylinder 49 reaches approximately its upper Him-
it of movement, its arm 94 operates the limit
switch 96 to complete a circuit by bridging con-
tacts 124 provided in series in the line wire It
from any suitable source of current leading to
a solenoid 125, the other side of which solenoid
is connected to the line wire 12.. The solencid
125 has a core 126 which is connected to the
movable valve element of a valve 1271 which is
similar to the valve 114 of Fiz. 8, and which
serves to ccnnect a pipe 128 from a suitable
source of fluid under pressure, such as the shop
air line, selectively to a pipe 129 leading to a
pilot cylinder (3§ p10v1ded at the lower end of
the chamber 117,

A pilot piston 131 fits the pilot cylinder {39 and
has a stem 132 which abuts against the lower
end of the valve element ({8 to shift the latter
against the acticn of spring 122, which would be
upwardly in Fig. 9. Thus when the limit switch
96 is operated into closed position by the arm
94, the solenocid 125 will cperate the valve 127 to
connect the pipe 128 from the source of fuid
under pressure to the pipe 129, and thus deliver
this fluid to the pilot chamber 130 where it oper-
ates the piston 131 in a manner to shift the valve
element {18 against the action of spring 123 into
a position in which the land 149 closes port {21
and the land 120 uncovers the port 122. The
valve element {18 then connects the pipe 12 from
the pump to the by-pass pipe 133 leading back
to the reservoir in the base 18, and further de-
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greater height than the other intermediate plates,
means. rigidly connecting together said: pair: of
high intermediate plates  adjacent their top.and
at a substantial distance below the top.in the one
.space between said high intermediate plates, a
‘hydro-pneumatic accumulator supported by said
* connecting ‘means. in said: one space, press heads

5

disposed. between adjacent plates in the others -

of said spaces, cylinder heads also disposed in the
same other spaces, a ram. in each: cylinder head

operahle toward and from: thé press-head in that

space, said press heads being each disposed ad-
jacent the tops of the intermediate plates of lesser
height, means anchoring said heads to the adja-
cent plates, a tank disposed above adjacent press

heads between said high intermediate plates and

the end plates at each side of said one space,
pipes connecting the upper and lower parts of
said tanks, valve means disposed in: said one
space, a pair of motor driven pumps disposed also
in said one space and storing high and low pres-
sure actuating fluids In said accumulator and
tanks respectively, and a multiple branch hydrau-
lic circuit having connections including said
tanks, said accumulator, said valve means and
said pumps, whereby low pressure from said tanks
may be admitted to said rams selectively to cause
initial movements thereof, and high pressure

from said accumulator admitted to said rams to

complete the pressing movements.

6. A hydraulic press unit comprising a hollow
base having a reservoir for the storage of oper-
ating fluid, a plurality of parallel, upstanding,
heavy plates. spaced apart along said base on the

top thereof, a spaced press head anhd a cylinder -

head with a ram disposed between and coupling
two adjacent plates in each of certain of said
spaces to provide a plurality of pressing units
having common walls between certain of said
units, with the ram of each unit operable to-
wards and from the press head in that same
.space, said cylinder heads having cylinder por-
tions depending into said base reservoir and said
hollow base having in its upper wall apertures
formed to receive said depending cylinder pro-
jections, means disposed  in another of said
spaces for supplying a source of fluid under high
pressure, and a hydraulic circuit including a plu-
rality of branches leading from said one-space
to said cylinder heads for causing movements of
said rams selectively and individually.

7. A hydraulic press unit comprising a hollow
base, a plurality .of parallel, upstanding, heavy
plates spaced apart along said base on the top
thereof, a spaced press head and a cylinder head
with a ram disposed between and. coupling two
adjacent plates in each of certain of said spaces
to provide a plurality of pressing units having
common walls between certain of said units, with
the ram of each unit operable towards and from
the press head in that same space, said cylinder
heads having depending cylinder portions and
said hollow base comprising a reservoir for oper-
ating fluid and having in its upper wall aper-

“tures formed to receive said depending cylinder

projections, low pressure accumulator tanks dis-
posed above said press heads and’ ‘conhecied . to
one another at their tops and bottonis, a hydro-
pneumatic accumulator disposed in another of
said spaces, a motor driven, low pressure pump
disposed in said another space and connected at
its intake side to the reservoir formed in said
hollow base and at its output side to said tanks,
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side to the reservoir formed:in sald hollow base
and at: its output side to said: hydro-pneumatic
accumulater, valve means:-in said another space
and . controlling the: delivery. of said pumps to
said . accumulator and. fo.said.tanks, and also
operable to cause delivery of fluid from said tanks
and accumulator: selectively ‘and mdwmually to
said cylinder.heads at any time.

- 8. A multiple hydraulic press unit comprxsmg‘
a base, a plurality of upstanding heavy tension
plates spaced apart.upon: and along 'said base

-and providing hetween them a.plurality of unit

spaces, a press. head and: a cylinder head .dis-
posed in spaced relation to one another in each
of a number of said spaces, & ram in each cylin~

. der head operable toward and from the press

head in that space, said heads being secured to .
the adjacent plates between which they are dis-
posed to form a plurality of side plate presses,
means disposed in another of said spaces for
supplying actuating fluid to said cylinder heads
individually and selectively, and wall means cov-

“ering - the major portion of the front of said

spaces but being apertured at the portions of the
press spaces between the cylinder and préss
heads of that space, whereby a compact multxp]e
unit assembly is obtained.

9. A hydraulic press unit comprising a plural-
ity of upstanding, heavy plates disposed parallel
to one another and spaced apart in a row, with
the planes of the faces of said plates extending
transversely of the length of the row, a press
head and & cylinder head disposed in each of a
plurality of spaces defined between adjacent
plates, a ram in each cylinder head operable to-

- ward and from the press head in that space,
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said heads being connected to adjacent plates to
unite them into a unit. structure; a source of
fluid under pressure disposed in another of said
spaces, pipes leading from said another space to
each of said cylinder heads and extending along
the rear of said unit, plate means covering the

“front of said unit, said plate means being aper-
" tured between each of said press and cylinder

60

of parallel,

5 heads of each press, and means in said another

space for controlling the flow of fluid under
pressuré from said another space selectively and
individually to said cyhnder heads through said
pipes.

10, A multiple unit hydraulic press of a type.
which occupies a minimum of floor and room
space and has a relatively large capacity, which
comprises: a hollow base having ‘a reservoir for
the storage of press operating fluid, a plurality
upstanding, heavy plates - spaced
apart along said base, a plurality of press heads
disposed each in a space-between. a pair of said
plates, a plurality of cylinders each disposed in-
one of said spaces in which a press head is dis-
posed but spaced therefrom, a ram in each of
said- cylinders mounted -for . movement toward

- and from a press head, each of said cylinders and
- press heads being secured to the adjacent heavy
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plates whereby pressing strains will be carried by
said plates under tension, each of said cylinders
depending into said reservoir, a high pressure
accumulator tank disposed in another of said

spaces free of said rams, cylinders and press
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a motor driven high pressure pump also disposed

in said another space and connected at its mtake

heads, a low pressure accumulator tank disposed
above a plurality of said spaces and adjacent the
press heads therein, and hydraulic circuit means
for operating said press rams individually and .
selectively with fluid under pressure from said-
accumulators.

11..In a hydraulic multlple press unit, a closed
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hollow base comprising a reservoir for the hy-
draulic operating fluid and having spaced open-
ings in its top wall along said base, a plurality.
of relatively heavy, parallel, upstanding. plates
spaced apart along said base between said open-
ings and on opposite sides thereof, with an open-
ing between each pair of adjacent plates, said
plates resting at.their lower edges on said base,
a cylinder head disposed -between each pair of
adjacent plates of a plurality of said plates, in
adjacent spaces between plates, and coupled to
the lower ends of adjacent plates, each head
having a closed cylinder end depending into said
reservoir through the opening in that space be-
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tween -the adjacent plates_ and locating said 15
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plates. against material displacement on said
base, a press head above and spaced from each
cylinder head and also coupled to the plates be-
tween which it extends, a ram in each cylinder
head operable by pressure in that head toward
the press head above it, and means, including a
source of power and controlling mechanism dis-
posed in another space between two of said ad-
jacent plates, forming with said cylinders and
reservoir hydraulic circuits by which said rams
may be caused to advance and retract selectively
and individually by power from said source under
the control of said mechanism.

THOMAS F. STACY.




