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16 Claims.

This invention relates to improvements in filter
presses, such as are used for the purpose of
separating the liquid constituents from the solid
constituents of materials in a semifluent state.

5 An example of one use of the press is in extract-
ing cocoa butter from cocoa liquor, leaving as a
solid residue cocoa in the form of cakes.

The invention has for an object the provision
of a press of this character which is substantially

10 automatic in its operation, eliminating much of
the manual labor formerly necessary and par-
ticularly the manual labor required to empty

the press at the end of one operation and re-

condition it for a subsequent operation and, by

15 se doing, reducing to a negligible minimum the
time interval between successive operations of
the press.

More particularly, the invention has for an
object the provision of improved means whereby

20 theseveral filter-carrying members may be spread
apart, after g pressing and filtering operation of
the press, and uniformly spaced apart prepara-
tory to removal of the pressed cocoa cakes.

Another object of the invention is to provide

25 improved means for moving the collector rings to
cause each to be telescoped over one of the filter-
carrying members with which it cooperates,
whereby to strip the pressed cakes from the
rings and allow them to drop between the spread-

30 apart, filter~-carrying members.

Another object is to provide improved means
for mounting and operating the spacer fingers,
which are used to prevent relative movement of
the filter carrying members and the collector
rings during the operation of filling the press.

Other objects will appear as the detailed de-
scription proceeds and will be pointed out in
the appended claims.

The inventien will be disclosed with reference
40 to the accompanying drawings, in which:

Fig. 1 is a small-scale plan view of a press
embodying the invention, certain link blocks,
which are illustrated in Figs. 3, 6 and 7, being
omitted so as not to unduly comphcate the
illustration;

Fig. 2 is a side elevational view thereof;

Fig. 3 is a cross sectional view taken on the
line 8—3 of Fig. 1, with parts broken away for
50 clearness of illustration;

Fig. 4 is a cross sectional view taken on the
line 4—4 of Pig. 1 with parts in elevation for
clearness of iilustration;

: Fig. 5 is a sectional view taken on the line
55 5—-5 of Fig. 4;

[+
(33

(CL 106—50)

Fig. 6 is a fragmentary sectional plan view
taken on the line 8—8§ of Fig. 2;

Fig. 7 is a fragmentary sectional elevational
view taken on the line T—7T of Fig. 6; )

Fig. 8 is a fragmentary cross sectional view
taken on the line 8—8 of Fig. 3; '

Fig. 9 is a fragmentary cross sectional view
taken on the line 9—39 of Fig. 2;

Fig. 10 is a top plan view, partly in section, of
the safety valve;
- Pig. 11 is a sectional view taken on the hne
fi-—if of Fig. 1; and

Fig. 12 is a fragmentary plan view showing a
detail of the mounting of the spacing fingers.

Referring to these drawings and first -to Figs.
1 and 2 thereof, the press proper includes fixed
heads 20 and 21, interconnected by two laterally-
spaced, longitudinally-extending horizontal bars
22 which maintain the two heads longitudinally
spaced one from another. The heads 28 and 21
are supported at the desired level above the floor
ky suitable standards 23 and 24, respectively, to
which the heads are suitably fixed. The head
20 is the pressure head and is formed interiorly
with a cylinder 25, the left hand end of which is
closed and. in which is' slidably mounted a ram,
having a piston portion 26 with packings 27 for
sealing engagement with the peripheral wall of
the cylinder and a hollow barrel-like part 28
which extends out of the cylinder toward the
head 2! through a removable cylinder head 29
secured as indicated in Fig. 4 by bolts 38 to head
28. The barrel 28, where it passes through head
29, is sealed by packing 3! mounted in a groove
in the head. Secured to the outer end of the
barrel 28 of the ram (as by a series of bolts 32
indicated in part in Figs. 4 and 6) is a follower
or pressure abutment 33 in the form of a large
block of substantially square cross section. Liq-
uid, such as oil under pressure, may be admitted
to either end of cylinder 25 to move the ram in
either direction. Xor moving the ram on its
Tforward stroke (toward head 2!), liguid is ad-
mitted to the left hand end of cylinder 25 while
the right hand end thereof is connected to ex-
haust. The liquid under pressure then acts on
the full cross sectional area of piston 26 to pro-
duce the heavy total pressure reguired for the
pressing operaticn. For the return stroke, liguid
under pressure is admitted to the right hand end
of cylinder 25 while the left hand end thereof
is connected to exhaust. The effective area of
the right hand face of piston 26 is relatively small
and a much lower but sufficient total pressure is
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2

developed to return the ram after the pressing
operation.

Each tie bar 22 has T-heads 34, one at each
end thereof, with which the outer ends of the

-heads 20 or 2{, as the case may be, abut, whereby

the heads are held against spreading apart.
Each head 28 or 2!, as the case may be, is pro-
vided on opposite sides with slots, into which
portions of the tie bars fit, and the bars are held
in place in these slots by plates 35, secured to
the head by screws 36. The portions of each tie
bar which are received in the aforesaid slots, are
of less width than the portions which extend
between the two heads, thus affording shoulders
37 for engagement with the inner and adjacent
ends of the heads 20 and 21 to prevent them from
being drawn toward one another.

Fixed to the inner face of each tie bar 22 by
a series of cap screws 38 (Fig. 3) is a horizontal
rail 39 having a flat upper face. These rails 38
serve as trackways for rolls 49 carried by the
follower 33, one on each of two opposite sides
thereof, whereby the forward end of the ram
is supported and guided and held against turn-
ing about its axis. These rails further serve as
trackways to support and guide four rows of link
blocks (Figs. 3 and 6), the blocks of the outer
row being marked 41, those of the next adjacent
row 42, those of the next row 43 and those of
the innermost row 44. These blocks are best
shown in Fig. 6. Each of these blocks has a
tongue 45 depending from its otherwise flat bot-
tom face and the upper face of each rail is
provided with four parallel longitudinal grooves
46, one for each series of link blocks, to receive
the tongues 45 thereof. Each block is mounted
to slide on its trackway in a direction longi-
tudinally of the press. Each rail 3§ (Fig. 6)
extends from the pressure head 28 to the re-
sistance head 2! and a portion 47 of reduced
width (sufficient only for the two outermost
rows of link blocks) extends along the head 21
to the outer end thereof, being received in a
groove 41’ which lies in back of the adjacent tie
bar 22,

The links &1 and 42 are identical in form and
dimensions. The links 43 and 44 are identical
in form and dimensions and they differ from
links 41 and 42 only in dimensions. Each link
has two longitudinally-spaced notches of rec-
tangular form each extending from the upper
face of the link downwardly. The bottom of
each notech is flat and horizontal and lies in a
horizontal plane which passes through the cen-
ter line of the press, i. e., the center line of ram
26. One notch in each link is longer than the
other. The short and long notches of links 4f
are designated as 48 and 49, respectively; those
of links 42 as 58 and §!; those of links 43 as
52 and 53; and those of links 44 ss 54 and 55.
These link blocks serve to suppsrt the press units
(next to be described) aching as weight-bearing
shoes or runners which are slidable on the rails
39. They also have other important fuuctions
which will later be described.

The press units, of which twenty are herein
shown in Fig. 1, are mounted in coaxial relation
and in the form of a horizontal column between
the follower 23 and a cylindrical abutment 58
on the inner end of the resistance head 2{. This
series of units lies between the tie kars 22 and,
as mentioned, are supported on opposite sides
from the rails 32 on the tie bars through the
intermediary of the links, above described, Each
press unit comprises a plate §1 (Fig. 6), a disc
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58 fixed theretc and an annular ring 58 info
which disc 58 fits in plunger-like fashion. Each
plate 57 and each of the end plates 57! and 572
has two vertical side edges 68 (Fig. 3), extending
downwardly from the horizontal center line of
the plate, and two lugs 8! projecting one beyond
each such edge. The lower faces of these lugs
are alined and both lie in the horizontal cenfer
line of the plate. Hach lug 6! fits intc a short
notch in one of the links 43 or #4, and into a
lcng notch in the other link, being supported by
ktoth links. The plate is so formed as to clear
the links 41 and 42. These lugs 6!, when their
lower faces rest on the bottoms of the notches
in links 43 and 44, support the plate so that its
center line lies in the same horizontal plane as
the center line of the ram. The edges 68 slid-
ably engage the inner vertical faces of the ralls
29 and thereby the center line of the piate is
located in the same vertical plane as the center
line of the ram. 'The rings 58 are also provided
with supporting lugs G2, one on ezch of two op-
posite sides therecf, and each such lug is of L~
shaped form with an outer part to rest in the
notches of links 4f and 42 and an inner part
which overlies and clears the links 43 and 44.
The lower faces of lugs 82 lie in the horizontal
center line of the ring and thus when these lugs
are seated in the notches of the links, the ring
hes its center line located in the same horizontal
plane as the center line of the ram. Each ring
also has two vertical sides 63 which lie closely
adjacent cne to each rail 3% and locate the ring
laterally in close glinement with the ram but
since the plunger disc 3% is engaged in the ring
and fixed to plate 57 which is accurately alined
as described, the plunger will aline the ring.
The first plate 57! of the series is fixed (Fig.
8) to the outer end face of the follower 33. A
similar plate 572 is fixed to the abutment 56 of
the resistance head 21 but the plate 572 has no
plunger disc 58 fizxed to it. All of the plates 57
and the plate BT! are interconnected by a link-
age made up of the two inner rows of link blocks
43 and 44. This linkage enables the plates to
be separated by the action of ram 28, when
meved to the left on its return stroke, and lim-
its the extent of separation of the plates and
secures uniform spacing of the plates when the
ram is drawn back as far as pessible, The first
plate 51! of the series has its lugs 81 resting one
in each of the long notches 55 of a pair of links
44, free for limited longitudinal movement rela-
tively thereto. The short notches 54 of these
links receive and closely fit the lugs 61 of the
next succeeding plate of the series, whereby the
Iatter is held against longitudinal movement rel-
atively to this link. The lugs $! of the second
plate of the series also extend one into each of
the long notches 53 of the links 43 in the adja-
cent row and can move longitudinally relatively
thereto. The third plate 57 has its lugs engaged
in the short notches of links 43 and also in the
Iong netches of a second pair of links 44, the
short notches of which are engaged by the fourth
plate 57 and so on until the plate 572 is reached,
the lugs of which fit in the short notches 54 of
links 44. There are ten links £2 and ten links
44, and except for the end plates BTl and 872,
each plate is supported by two links and engaged
in a short notch in one and a long notch in the
other. The plates 57! and B2, being fixed to a
follower 22 and head 2f, require no other sup-
port. When the ram is drawn back (to the left)
the first plate BTl of the series moves with it.
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Eventually the lugs of such plate strike the
left hand end walls of the long notches 55 of
links 44 and these links and the second plate
then move with the ram. When the lugs of the
second plate engage the left hand end walls of
the long notches 53 of links 43, the latter are
moved and with them the third plate of the
series. As the ram moves to the left, the plates
are successively brought into motion, as the lost
motion in the link connections between suc-

~ ceeding plates is taken up, until finally all the
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lost motion in all the link connections is taken
up, when the ram is stopped. The several plates
are then uniformly spaced and positioned as
shown in- Figs. 6 and 7.

The rings 59 are similarly interconnected by
a linkage composed of ten links 4{ and nine
links 42, each ring except the end ones having
its lugs 62 engaged with a link 41 on a link 42,
such lugs fitting into a long notch of one and a
short notch of the other. One end ring 59, the
first of the series, has its lugs 62 engaged in the
short notehes 48 of links 41. This same ring
also has each of its lugs 62 closely fitting in
notches formed one in the upper face and near
the right hand end of each of a pair of long
links 85. The links 8% slide in the same grooves
as links 42 and at their left hand ends have rack
teeth 66 formed in their upper faces. . The other
end ring 59, the last of the series, has its lugs
62 engaged in the long notches of the last pair
of links 4! of the series. These lugs also closely
fit in notches formed one in each of a pair of
long links 67 which slide in grooves in the nar-
row portions 47 of rails 39. The right hand ends
of links 67 have rack teeth 68. This ring link-
age, like the pilate linkage, serves to limit the
extent to which the rings can be drawn apart
and maintains them uniformly spaced. For a
reason to be later described, the rings move back
with the plates when the ram is drawn back to

its extreme left hand position. All the lost mo--

tion is then taken up in the linkage for both
rings and plates. While the ring linkage is thus
stretched out to the limit, it may be moved first
to the left and subsequently to the right, thereby
moving all the rings 58 back over their respective
plunger discs 58 and subsequently - restoring
them.

For the purpose of thus moving the rings 88
relatively to .their respective plates 57 and
plunger dises 58, hydraulic means are provided,
mounted in part on the follower 33 and in part
on the resistance head 2f (Figs. 6 and 7). Ro-
tatably mounted in ball bearings in the follower
33 (Fig. 6) is a horizontal shaft 70 which extends
transversely through the follower and projects
beyond both sides thereof. The ends of shaft
78 overlie the rails 88 and support the described
ram-supporting rolls 48, which are mounted on
ball bearings on the shaft. Fixed one to each
of the extreme ends of shaft 78 are gears 71,
which mesh one with each of the racks 68. This
shaft has fixed thereto a gear 72 (Figs. 6 and )
located in a recess in the follower 83 and mesh-
ing with a rack 73, fixed to a slide 74 which is
mounted to slide vertically in ways formed in the
rear end of the fellower. The slide is held in
place by a plate 75 secured by cap screws 16 to
said end of the follower. The follower has an
upstanding bracket 77 (Fig. 7) to which is se-

» -cured by screws 18 a cylinder 79, having therein a

P

piston 88, the rod 8{ of which extends down-
wardly and has it lower end slotfed to receive
the upper end of slide 74 which is secured thereto

82,

3

by a pin 82. Liquid under pressure may be ad-
mitted to the lower end of the cylinder beneath
piston &0 through a pipe 285 and a flexible hose
204. The upper end of the cylinder is open to
the atmosphere through suitable pipe connec-
tions indicated in part at 82’. Thus, the piston
may be raised by hydraulic pressure to effect
movement of the ring linkage and all the rings
to the left. This hydraulic motor is single act-
ing. No pressure liquid is admitted to the upper
end of the cylinder which normally contains
nothing but air.

The return movement of this linkage is ef-
fected by a similar, single-acting hydraulic mo-~
tor, the cylinder 85 of which is secured by cap
screws &5 o a bracket 87, upstanding from the
resistance head 2{. This cylinder contains a
piston 88 having a rod 88 connected to a slide 98
mounted to slide vertically in ways formed in
head 2{ and held in place by a plate 84 and screws
The slide carries a rack 83 which drives a
gear 84 fixed to a horizontal shaft 95 which is
mounted in ball bearings in head 21 and extends
transversely therethrough. The ends of shaft
83 project beyond opposite sides of head 2¢ and
have fixed thereto gears 86 which mesh one with
each of the described racks 68 Liquid under
pressure may he admitied to cylinder 85 beneath
the piston 88 to raise the same and, through the
connections described, shift the ring linkage to
the right, restoring it to the position occupied
prior to the movemesnt of it by the piston 88. The
upper end of cylinder §5 is connected to atmos-
phere. Movement of piston 88 upwardly puils
piston 83 downwardly and vice versa.

There are provided in econnection with each
of the press units, spacer fingers. These fingers
are movable from an active position, wherein
they lie between the plunger-bearing face of the
plate §7 of the unit and the adjacent face of the
ring B9 of the unit and prevent inward movement
of the plunger 58 in the ring, to an inactive po-
sition wherein they are completely withdrawn
from said position and enable the plungers to
move inwardly in their rings for the pressing
function. These fingers are provided in upper
and lower sets, there being an upper and a lower
finger for each press unit. The two sets of fin-
gers are alike in construction and mounting and
they are operated by similar means, wherefore
only the upper set of fingers and their associated
parts will ke described and corresponding parts
of the lower set will be designated by the same
reference numerals with the addition of a prime.

The upper fingers are marked 87 and all of
them are mounted on a bar of non-circular cross
section which is conveniently square, such as
shown at 98. Each finger has the form of a por-

tion (somewhat less than half) of a hollow cyl-

inder, the curvature of which is such that the
fingers, when in active position, are substantialily
coaxially disposed with reference to the press
units. ®Mach finger is connected by an arm 9§
to a substantially U-shaped yoke {88 which slips
over the finger bar and slidably engages three
of the four faces thereof. The fourth face is
engaged by a roll {81 mounted between the two
legs of the yoke and held in place by a screw {02,
By removing the screw and roll the finger may be
slipped off the shaft. By this provision for quick
and convenient mounting and dismounting, fin-
gers of one width may bhas removed and others of
a different width substituted, as is often desired.
Each arm 89 at a location near its yoke (08 has
a finished pad {83 adapted to engage one face of
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a plate 5T. Secured by screws (84 to voke (62
is @ short arm or clip i85 adapted to engage the
opposite face of the same plate §7. The rear
upper corner of plate 57 is engaged between the
parts 183 and i85 in all positions throughout
the range of normal swinging movement of the
finger 97. Therefore, when the plates 8T are
moved axially, they will cause the fingers 97 to
move axially along the finger bar 98, thus retain-
ing each finger in proper axial position with ref-
erence to its plate. 'The fingers 87’ are similarly
engaged with the lower rear corners of plates
Y. The fingers swing through an arc of some-
what more than 90° from their active positions,
shown by full lines to their inactive positions
shown by dotted lines. When the fingers 97 are
in their inactive positions, they may be removed
from the bar 98 which turns them by a vertically
upward pull after the screws {02 and rolls {gi
which retain them on the bar have been removed,
and it is not necessary to first remove the clips
168,

In the case of the lower fingers §7/, the U-
shaped yoke 80’ of each is mounted at right
angles to the arm 93’ and engages the top and
both side faces of bar 84%’, the better to support
the weight of each finger. To remove each lower
finger, its clip 193, screw £62’ and roll 10’ are
first removed. Then the finger §7’, if in its in-
active position, may be moved laterally to the
leit far encugh to withdraw its yoke (36’ from
shaft 88’, after which the finger can be drawn
downwardly.

The finger bar %8 at its ends is formed with
trunnions 188 which are rotatably supported by
ball bearings {8%. One of these bearings is
mounted in a cylindrical case £38 (Fig. 11) se-
cured by screws 185 to the inner end face of the
resistance head. The case ({88 has a flange (i
which with the adjacent face of head %! retains
The other
kearing (Figs. 4 and 5) is mounted in a case {4
secured by screws (12 to a plate 124 which in
turn is secured by screws {25 to the inner end face
of head 20. Adjacent the trunnion (08 in case
{§4, the finger bar 98 has a cylindrical part ££3
to which is fixed a pinion ti8. The shoulder
on bar 88 formed at the juaction of the part {13
with the adjacent trunnion {06 cooperates with
the adjacent end face of plate 124 to retain the
bearing in position axially. The case tif is
formed with ways in which a slide 115 is mount-
ed. This case has a removable cover {{8 which
is secured to case if} by screws {286 and which
engbles the slide to be slid into the ways, the
ways being in part formed in this cover section.
The siide {48 carries a rack 1{7 which meshes
with pinion {14, One end of the slide { {5 fits into
a slot in the forward end of a piston rod (I8
and is 8xed thereto by & pin §i8. The rvod ({8
has fixed {0 its inrer end a piston 128 which slides
in g cylinder §21 to opposite ends of which liguid
under pressure may be admitted or exhausted
through the pipe connections indicated at 241
and 282 in Fig, 2, whereby the fingers §7 are posi-
tively moved in both directions. The cylinder
izt is secured by screws 123 to plate {24. The
lower cylinder 12!’ is mounted cn a plate §2§
which extends across between the standards 28
and is secured by belts 127 thereto and by screws
129 to head 20.

Referring now to Fig. 6, each plunger disc 58
is secured, as by rivets 138, to one face of a
plate 57, the first disc 58 of the series being fixed
to plate 87! which is imperforate. Except for
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plate 57! all the plates and discs are perforated,
each having a large number of small holes {31
arranged in a plurality of circular series (Fig. 3).
That face of each disc 58 which abuts a plate
£7 is formed with a plurality of coaxially-disposed
cireular grooves $32 each serving to interconnect
all the holes of one series. The face of the disc
58 which abuts plate 57! is similarly formed.
In a2 lower sector of each disc ars several radial
grocves §33 (Fig. 3) for connecting the circular
grooves 122 to the lower portion of the outer
perizhery of the disc. Each disc 58 and each
plate §7 and plate 572 carries a suitable filter pad
(Fig. 8), one on each of the exposed and non-
abutting faces of each. These pads may con-
sist of an inner screen (34 of relatively coarse
mesh and an outer screen (3% of very fine mesh.
The filter pad in the dise is held in place by inner
and outer rings {36 and 8%, secured by screws
138, A suitable packing #39, such as camel hair,
is mounted beneath the inner screenn and held
in place by the outer ring §3%, such packing serv-
ing as a peripheral seal between the plunger-
like disk and the ring in which it slides. The
filter pad on the plate 57 is held in place by inner
and outer rings (49 and {414, respectively, secured
to the plate by screws 142, This pad is mounted
in a large circular recess in the exposed face of the
plate and projects slightly beyond such face.
The outside diameter of the pad is larger than
the inside diameter of the ring so that the pad
will be clamped between the ring and plate to
seal the joint thersbetween. The plate 51! (Fig.
8) carries no filter pad. The plate 572 is like
plate BT except that the face, which abuts head
56, is formed with circular and radial grooves like
the grooves 132 and (33.

Tach lower finger 97’ along that rortion of one
of its inner edges, which portion underlies the
outer ends of the several radial grooves 133, is
bevelled as at [43. There are several holes {46
through each finger 97’ leading from the inner
to the outer fzce theresf. Bach such hole at its
inner end is connected by a groove (&5 to the
bevelled edge (43, The purpose of these provi-
sicns is to conduct the cocoa butter (extracted
during the filling operation) from the radial
grooves allowing a free downward fiow into the
underlying receiving pan.

The liquor, from which the cocoa butter is to
be extracted is pumped into the several rings
through an axial passage §50 (Fig. 6) in the re-
sistance head 28. The usual valve {5{ mounted
in said head controls said passage. That por-
tion of the vassage extending from the valve {5!
through the pressure abutment 53 and the plate
572 fixed thereto is tapered, diverging toward the
ram. Rach plate 87 and its attached disc £6 is
formed with  an axial passage {852 similarly
tapered. The disc 58 which is fixed to piate 571
has no passage such as (82, The tapered portions
facilitate removal of the plugs of cocoa that re-
main therein after the pressing operation has
been completed and the cucoa cakes have heen
removed. On a succeeding operation, the liguocr
pumped into the press will blow out all these
plugs into the adjacent rings 53. 'That portion
of each ring 59, which recsives the pressed cake,
is preferably tapered as at {84 to facilitate ejec-
tion of the cake.

The confrol of the several hydraulic cylinders
described is effected by a series of valves mounted
in a block {68 (Figs. 1 and 2), secured to one of
the plates 35 on head 25. This block has two
spaced longitudinal passages 160 and 16{ (Fig. 9),
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¢¥tending from the left hand end of the block
inwardly toward but not to the right hand end.
Passage (68 is for supplying liquid under pressure
to the- various cylinders and is. connected to a
supply pipe 162 (Fig. 1). Passage 184 is for ex~
hausting fluid from such cylinders and is con-
nected to an exhaust pipe 183. Fig. 9 shows the
valve control for the left hand end of the ram
cylinder 28. A vertical passage 164 leads from the
level of the passages 168 and {81 downwardly to
the bottom 'of the block where it connects with
a pipe 165 leading to said end of said cylinder.
A branch passage (66, controlled by a valve 157
leads from exhaust passage {61 to passage 184.
A branch passage (88, controlled by a valve (89,
leads from the pressure passage §68 to passage
164. A similar arrangement is provided for the
right hand end of cylinder 25, the pressure and
release valves being marked 70 and 7 (Fig. 1),
respectively controliing admission to and exhaust
from o pipe 288 (Fig. 2) leading to the right hand
end of cylinder 25. By opening valves 16§ and
i7i and closing valves {67 and {78, the ram will
be moved on its pressure stroke, By closing
valves 169 and 17{ and opening valves 167 and
178, the ram will be moved on its return.stroke.

“There are four other pressure valves, the stems
of which project above the top of biock {59 and
four other release vaives the stems of which pro-
ject from the side of the block. The pressure
valves {72 and {73 controi the adinission of pres-
sure fluid to pipes 28! and 282 which lead to
opposite ends of the finger-operating cylinders
f2{ and 12{’, which are connected together to
operate simultaneously, and cohtrol the lower-
ing and raising, respectively, of the fingers. The
release valves 114 and 175 control exhaust through
pipes 28f and 282 from the same ends of cylin-
ders {24 and §2{’ which are controlied by valves
{72 and {73, respectively. 'The pressure valves
176 and (77 control admission of fluid to pipes
283 and 265, respectively, and thus to the link
operating cylinders 19 and 85 respectively, and
the corresponding release valves marked 178 and
{79, control exhaust from said cylinders through
pipes 203 and 285 respectively, the cylinders 78
and 88 being single-acting. The cross section
shown in Fig. 9, showing the companion pressure
and release valves 187 and 169 is typical of the
five other sets of companion pressure and release
valves.

A safety valve (shown in detail in Fig. 10) is
provided to prevent damage by the ram on its for-
ward stroke in the evenf that the ram is oper-
ated while the various rings §9 are empty or in-
sufficiently filled. Fixed to the top of one of the
tie bars 22 is a valve body §80 into which leads
a pipe {84 extending from the pipe 165. An ex-
haust pipe 182 leads from the body 186. Within
the body is a passage {83 controlled by a valve
{34 and adapted to interconnect pipes. i8f and
{82 when valve 184 is open.
mally ciosed by a spring 185 and is adapted to be
opened only when an abutment (86 (Fig. 1) on
follower 33 engages and moves the stem {87 of
the valve. The parts are so located that the valve
will be opened before the piston 26 can abut head
29. The opening of the valve serves to bleed the
pipe §65 through which pressure liquid is con-
ducted to the left hand end of cylinder 25 and
thus stops the ram if it exceeds a predetermined
ocuter Iimit on its pressure stroke.

The operation of the press will next be de-
scribed. Assuming that the parts occupy the rela-
tive positions shown in Figs. 1, 2 and 3, the press

This valve is nor-

5

is ready for filling., That is, the several press
units are clamped together between the follower
33 and the abutment 56 on head 21 by pressure
applied to the left hand end of the piston 26 of
the ram. Liquid, such as oil, under pressure of
around 1200 lbs. per sq. in., is admitted to the
leit hand end of cylinder 26, The fingers 97 and
8% are in active position and space apart the
plates 8% and rings 59, whereby each plunger disc
58 is held against inward movement in its ring
£5-and in a retracted position such as is shown
in Fig. 8. The valve [8{ is then opened and the
liquid, for example chocolate liquor, is pumped
in through the passage 150 in head 2{ to and
through the central holes 152 in the discs and
plates until all the chambers within the rings
88 are filled. As pressure builds up in these
chaizpers, the filtering process begins, cocog but-
ter being expressed through the filter pads 134,
135 and being conducted through the holes 131
in the discs and plates into the grooves 132 and
{38 and through the holes 44 in fingers 97/, to
fall into an underlying pan 199, The pumping of
liquor continues until sufficient cake-forming
mass has been built up in the rings.

When one has extracted all the butter which it
is possible to extract in this way, the valve 151
is closed and pumping of the liquor is stopped.
Then the pressure on the ram is relaxed enough
to allow the plates 37 and rings 59 to separate
slightly in an axial direction and release the
claraping pressure on the fingers 97 and 97’ to
enable them to be moved into their inactive posi-
tions (shown in dotted lines in Fig. 3) by the
appiication of liguid under pressure to the left
hand ends (as viewed in Fig. 3) of cylinders 121
and 121’. For separating the rings and plates for
this purpose, the ram may be positively moved to
the left by liquid pressure admitted to the right
hand end of cylinder 25. Sometimes, however,
this may not be necessary bacause when the pres-
sure in the left hand end of cylinder 25 is allowed
toc drop below the pressure of the liguor in the
chambers of the discs, the plates and rings tend
to spread apart by the expansion of the liquor
in said chambers to a degree sufficient for the
purpose. The spacing fingers having been with-
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drawn, liquid is pumped into the left hand end of

cylinder 25 to drive the several plunger discs into
their rings for the purpose of extracting further
cocoa butter by hydraulic press action. A very
heavy pressure is needed for this purpose, the unit
pressure in cylinder 25 being run up to around
6500 1bs. per sq. in. at the end of the pressing oper-
ation,

When all the butter that it is possible to ex-
tract in this way has been expressed, the ram is
moved back as far as possible (until follower 33
abuts head 28 as shown in Fig. 6) by releasing
pressure from the ieft hand end of the cylinder
25 and admitting pressure into the right hand
end thereof. This causes the series of plates con-
sisting of 57, 57 and 572 to be spread apart suf-
ficiently so that there is created between the
filter pad carrying face of each plunger disc 58
and the plate 57 of the next succeeding press
unit, a space of an axial length greater than that
of the pressed cake within the disc. As the ram
moves back, the first plate 57, fixed thereto,
moves with it and carries along the attached
plunger disc 58 of its unit together with the ring
58 and the pressed cocoa cake contained within
such ring. The adhesion of such cake to the
plate 57 of the next unit is broken and the cake
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adhering to tiie ring and plunger disc which to-
gether present to the cake a greater area of sur-
face than does the plate 37, So the ring 5§ of the
first press unit together with the cocoa cake is
drawn e2long with plate 57! and plunger disc §8,
the ring and disc retaining their same relative
positions. ‘The plate of the second press unit is
next wmoved, being picked up and moved by the
links &4 and carrying with it its ring and the
cocoa cake therein, As before, the ring 58 travels
vith the plate BT because of the adherence of the
cocoa cakze to the ring $9 and to the plunger disc
58 of plate B%. The plate 57 of the third press
unit is next moved, being picked up and moved
by the links 43 and carrying with it its ring and
the cocoa ecake therein, and so orn until all the
niates 57 have been moved and all the cocoa cakes
have heen pried from plates 57. The plates &7,
57!, BT2 are then uniformly spaced, as shown in
Fig. 6, and the plates 57 and 572 have been moved
axially away from the cocoa cakes, theretofore
adhering tc them, to sllow room for the cakes to
drop when the rings 59 are subsequently moved
back over the cakes. The linkage which inter-
connects the plotes is drawn taut and held so
by pressure cn the right hand end of pisten 286.
The iinkage :nberconnecting the rings is like-
wise drawn taut. Then pressure is applied to the
lowe:r end of cylinder 18 (Fig. 7) to raise piston
89 and draw the taut linkeges, which intercon-
nect the rings, to the left, thereby moving all the
rings 53 toward their respective plates and com-
pletely telescoping them over their respective
plunger discs 58, leaving the cocoa cakes unsup-
ported whereupon they all drop. As the rings
59 are thus moved, the cakes are disturbed and
their hold on plates 57 is probably loosened. In
any event, as scon as the rings are completely
drawn back, 21l the cakes drop by their weight.
They are, as usual, received in an underlying pan
such as £99.

After the cocoa cokes have been dropped oub
of the press, it is necessary to reposition the parts
for another operation. The first step is to admit
pressure liguid to the lower end of the cylinder
95 to raise its piston &8 and through the gears
66 and rack 88 to shift the linkage for the rings
85 to the right until each is drawn away from
the plate of its press unit and into abutment with
the plate of the next unit. The parts are thus
restored to the positions shewn in Figs. 6 and 7.
Pressire liquid is then admitted to the right hand
ends of cylinders {24 and 12§’ (Fig. 2) to cause
the fingers 87 and 87’ to move Lack into active
and spacing position. Then pressure liquid is
admitted to the lefi hand end of cylinder 25 to
cause the ram to move forward and clamp the
press units together in position for filling. In the
next filling operation, the chocolate liquor enter-
ing the press under nheavy pressure will blow
out the plugs of cocoa cake which remain in the
holes 152 and in the outlet portion of the passage
150, These plugs rema'n in collecting chambers
formed within the rings and become mixed with
the liguor pumped into such chambers.

It is to be notad that the ring linkage operates
cn the return stroke of the ram as if the end
links 85 were fixed to follower 23. Considering
Fig. 7, as the ram moved to the left into the po-
sition shown the links 85 had to move in unison
with it because the niston 83 cannct move down
in its cylinder as would be neeessary for the pur-
pose. Neither can the piston 83 move down in
its cylinder 85 hecause 2ll the space in the cyl-
inder below the pizton is flled with oil and the
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valve controlling the exhaust from the lower end
of the cylinder is closed. Thus, one end of the
rink linkage is for all practical purposes fixed
to head 2{ and the other end is fixed to the ram
except in the initial part of its return stroke.
The reason for this qualification will be clear
from an inspection of Fig. 7. Assume that the
ram is to move forward (to the right) there must,
in order to force the first plunger 88 into its ring
59, be relative movement betwesn that ring and
the folloswer 33. So, as the ram advances, the
racks 68 will move to the left and, turning gears
1t and 72, will raise the piston 87 slightly in its
cylinder. Therefore, as the ram commences its
return stroke, the racks 68 will not move with
the follower 38 until the piston 8% again moves
back into the position shown.

It will thus be seen that the entire operation
of the press is effected automatically under man-
ual control by the several valves described. The
press units remain in place in the press and
all the operator has to do is actuate the valves
in proper sequence at the proper times. The
heavy labor formerly nscessary, including prying
successive press units apart and prying the rings
off the plunger discs so thob the rings, with the
cakes therein, could be manually removed from
the press so that the cperator could crack up
the cocosz cake with a mallet to free it from the
ring, has been eliminated. The work can be ac-
complished more quickly, more neatly and with a
minimum of labor. The rings, plates and discs
will have a longer useful life hecause they are
not removed and not subjected to the rough
handling which is liable to injure them.

It is frequently desired to produce cocoa having
different percentages of cocoa butter. Breakfast
cccca, for example, needs a higher percentage of
cocoa butter than cccoa used for flavoring ice
cream, for example. To vary the cccoa huiter
content, I substitute fingers of different width
so that a cake of different thickness will be pro-
duced. Mcre cocoa butter can e expressed when
the residue cake is thin and such cake will be
drier. The grrangement described above enabies
the fingers to be quickiy and easily removed from
their bars and other fingers substituted. I prefer
tc make the fingers of aluminum or the like to
secure light weight, which is desirable both for
easy handling manually and for actuaticn auto-
matically with less power.

The linkages described which intercciinect the
rings and those which interconnect the plates
serve also as shoes for slidably supporting the
plates and rings from the rails 39. They present
bearing surfaces of substantial area as compared
with thet which would otherwisz be available if,

following prior practice, the lugs ¢4 and G2 rested .

directly on the rails, The weight of ring and
plates is distributed over a greater area so that
the pressure per unit of area on the rails is much
less than formerly, The plates and rings slide
more smocthly on the rails and are maintained
in the desired erect positions and cannot easily
be tipped out of such positions.

The power operated linkage for shifting the
rings relatively to their plunger discs is an im-
portant feature of the invention as is also the
linkage for.separating the plates on retraction
of the ram. The automatic removal of the cakes
is effected wholly automatically and expeditiously,
no manual effort being required other than to
operate the necessary control valves.

What I claim is:

1. In a press, a plurality of filter-carrying
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members, g plurality of rings, said rings and
members being coaxially disposed in column for-
mation, each ring cooperating with a pair of
members to form a closed chamber and movable
axially relatively to one member of such pair,
means for filling said chambers with liquid to be
filtered, means for moving the members of each
pair toward one another and for subsequently
spreading them apart, linkage means intercon-
necting the several rings and enabling them to
move toward one another when said members
move toward one another and being extended
and drawn taut when said members are fully
spread apart, and means for moving said linkage
means first in one direction to cause each ring to
become completely telescoped over one of the
members with which it cooperates and subse-
quently in the opposite direction to restore the
rings to their original positions.

2. In a press, having a pressure head formed
with a hydraulic eylinder, 2 ram in said cylinder,
and a resistance head; a column of press units
disposed in coaxial relation snd mounted between
the ram and resistance head, each unit comprising
a ring and a pair of cooperating filter-carrying
members one of which is movable as a piston in
the ring, linkage means interconnecting all said
members and connected at one end to said ram
and at the other to said resistance head, said
linkage means enabling movement of said mem-
bers toward one another, means for moving said
ram in one direction to shorten said column and
move each member infe its ring for the pressing
action, means to move the ram in the opposite di-
rection to elongate the column and spread apart
said members until said linkage means is drawn
taut, a second linkage means interconnecting said
rings and being drawn taut when the first linkage
means is drawn taut, said second linkage means
enabling the rings to move toward one another
when the ram is moved in the first-named direc-
tion, and means located in part on the resistance
head and in part on the ram for reciprocating the
second linkage means.

3. In a press, having a pressure head formed
with a hydraulic cylinder, a ram in said eylinder,
and a resistance head; a column of press units
disposed in coaxial relation and mounted between
the ram and resistance head, each unit compris-
ing a ring and a pair of cooperating filter-carrying
members cne of which is movable as a piston in
the ring, linkage means interconnecting all said
members and connected at one end to said ram
and at the other to said resistance head, said link-
age means enabling movement of said members
toward one another, means for moving said ram
in one direction to shorten said column and move
each member into its ring for the pressing ac-
tion, means to move the ram .in the opposite
direction to elongate the column and spread apart
said members until said linkage means is drawn
tauf, a second linkage means interconnecting said
rings and being drawn taut when the first linkage
meang is drawn taut, said seccond linkage means
enabling the rings to move toward one ancther
when the ram is moved in the first-named direc-
tion, means located in part on the resistance head
and in part on the ram for reciprocating the sec-
ond linkage means, and means for actuating said

" reciprocating means to positively move the sec-

ond linkage means first toward the ram to tele-
scope each ring on one of its members and then
in the opposite direction to return the rings to
their former positions.

4. In a press, having a pressure head formed

7

with a hydraulic c¢ylinder, a ram in said cylinder,
and a resistance head; a column of press units
disposed in coaxial relation and mounted between
the ram and resistance head, each unit comprising
a ring and a pair of cooperating filter-carrying
members one of which is movable as a piston in
the ring, linkage means interconnecting all said
members and connected at one end to said ram
and at the other to said resistance head, said
linkage means limiting the extent of separation
of said members and enabling movement of them
toward one another, means for moving said ram
in one direction to shorten said column and move
each member into its ring for the pressing action,
means o move the ram in the opposite direction
and spread apart the members until said linkage
means is drawn taut, 2 second linkage means in-
terconnecting said rings for limiting the extent
of separation thereof on movement of the ram in
the second named direction and enabling them
to move toward one ancther when the ram is
moved in the first-named direction, a hydraulic
cylinder movable with the ram and having a pis-
ton connected to one end of the second linkage
means, a second hydraulic cylinder mounted on
the resistance head and having g piston connected
to the other end of the second linkage means,
the movement of the ram in the second-named
direction drawing the second linkage means taut
simultaneously with the first linkage means,
means for actuating the first-named piston to
draw the second linkage means toward the ram
and completely telescope each ring over one of its
members, and means for actuating the second
piston to draw back the second linkage means
and restore the rings to their former positions.

5. Tn a press, having pressure and resistance
heads interconnected by a pair of laterally-spaced
tie bars, a cylinder in the pressure head and a
ram operating in said cylinder, together with s
series of press units mounted in coaxial relation
and in column form between the ram and resist-
ance head and slidably supported from said bars;
each unit comprising & ring and & plate having a
plunger slidably engaged in the ring, said ram
on its forward stroke movable toward the re-
sistance head to shorten said column and force
said plungers into the rings for the pressing ae-
tion, means operable on the return stroke of the
ram for separating the plates and uniformly spac-
ing them one from the other, and links intercon-
necting each ring to the next ring of the series
and each having hook-like parts for engaging the
opposite and non-adjacent faces of the two rings
which it interconnects and moving the one from
the other during the return stroke of the ram and
for enabling relative axial sliding movement of
the rings the one toward the other during the
forward stroke of the ram, means movable with
the ram for drawing said links in one direction,
and means on the resistance head for drawing
the links in the opposite direction.

6. In a press, having pressure and resistance
heads interconnected by a pair of laterally-spaced
tie bars, a cylinder in the pressure head and a
ram operating in said cylinder, together with a
series of press units mounted in coaxial relation
and in column form between the ram and resist-
ance head and slidably supported from said bars;
each unit comprising a ring and a plate having
a plunger slidably engaged in the ring, said ram
on its forward stroke movable toward the resist-
ance head to shorten said column and force said
plungers into the rings for the pressing action,
means operable on the refurn stroke of the ram
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8
for separating the plates and uniformly spacing
them one from the other, trackways provided one
on each of the adjacent faces of said bars, two
series of links one series for each trackway and
aach series supported on its trackway for sliding
movement in a direction parallel to the axis of
seid column, said series of links interconnecting
caid rings one series on each side thereof, each
link of each series extending between two suc-
cessive rings of the series and having hook-like
parts to engage the opposite and non-adjacent
faces of such two rings, whereoy movement of
one ring will eventually cause movement of the
next ring of the series during the return stroke
of the ram and wherchy to enable relative axial
movement between the rings during the forward
stroke of the ram, each trackway affording twec
parallel tracks for the series of links thereorn and
successive links of the geries heing Iocated in dii-
ferent tracks, means movable with the ram for
drawing said links in one direction and means
on the resistance head for drawing the links m
the opposite directicn.

7. In a press, having pressure and resistance
heads interconnected by 2 pair of laterally-
spaced tie hars, o cyiinder in the pressure head
and a ram operating in said cylinder, together
with a series of press units mounted in coaxial
relation 2nd in column form bebween the ram
and resistance head and slidably supporied {romn
said bars; each unit including a pair of members
which are relatively movable cn the forward
stroke of the ram to effect a pressing action, g
series of links one c¢n each side of said press
units for interconnecting one member of each pair
to the corresponding members cf adjacent pairs,
each link having hook portions engageable with
the opposite and non-adjacent faces of the two
members which it interconnects and operable on
the return stroke of the ram to limit the extent
of separation of the last named members and
cause cne thereof to move the next, said links
enabling the interconnected members to move to-
ward one another on the ferward stroke of the
ram, the end links of the series having a connec-
tion one to the ram and one to sald resistance
head, whereby the refurn stroke of the ram
spreads apart said members and uniformly spaces
them, and trackways one om each tie bar for slid-
ably supporting said links.

8. In 2 press, having pressure and resistance
heads interconnected hy a pair of laterally-
spaced tie bars, a cylinder in the pressure head,
and a ram opersting in said cylinder, together
with a series of press units mounted in coaxial
velation and in column form hetween the ram
and resistance head and slidably supported from
said bars; each unit including a pair of members
which are relatively movable on the forward
stroke of the ram to effect a pressing action, a
pair of parallel trackways provided on each tie
bar, a series of links for each pair of trackways,
each series interconnecting one member of each
pair of press units to the corresponding members
of adjacent pairs each link having hook portions
engageable with the opposite and non-adjacent
faces of the two members which it interconnects
and operakle on the return stroke ¢f the ram to
limit the extent of separation of the iast-named
members and cause one therzof {0 move the next,
said links enabling the interccnnected members
to move towaxd one ancther ca the forward strcke
of the ram, the end links of the series having a
connection one to the ram and onc to said re-
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sistance head, whereby the return stroke of the
ram spreads apart said members and unilormly
spaces them, alternate links of each series heing
mounted to slide in different trackways.

9. In a press, having pressure and resistance
heads interconnected by a pair of laterally-spaced
tie bars, a cylinder in the pressure head, and a
ram operating in said cylinder, together with a
series of press units mounted in coaxial relation
and in column form between the ram and resist-
ance head and slidably supported from said bars;
each unit including a pair of members which are
relatively movable on the forward strcke cf the
ram to effect a pressing action, a pair of paraliel
trackways provided on each tie bar, o series of
links for each pair of frackways, each series in-
terconnecting one member of each pair of press
units to the corresponding members of adjacent
pairs, each link having hook portions engageabie
with the opposite and non-adjacent faces of the
two members which it interconnects and operable
on the return stroke of the ram to limit the extent
of separastion of the last-named members and
cause one thereof to move the next, said links
enabling the interconnected members to move
toward one another on the forward stroke of the
ram, the end links of the series having a connec-
tion one to the ram and one to said resistance
head, whereby the return stroke of the ram
spreads apart said members and uniformly spaces
them, alternate links of each series being mounted
to slide in different trackways, each said link
having a first slot in which a portion of its mem-
ber closely fits and by which it is fixed to such
member and a second slot in which the next ad-
jacent correspending member is engaged with
freedom for the aforesaid relative movement.

10. In a press, having pressure and resistance
heads interconnected by a pair of laterally-spaced
tie bars, a cylinder in the pressure head, and a
ram operating in said cylinder, together with a
series of press units mounted in coaxial relation
and in column form between the ram and resist-
ance head and slidably supported from said hars;
esch unit including a pair of members which are
relatively movable on the forward stroke of the
ram to effect a pressing action, a pair of parallel
trackways provided on each tie bar, a series of
links for each pair of trackways, each series in-
terconnecting one member of each pair of press
units to the corresponding members of adjacent
pairs, each link having hook portions engageable
with the opposite and non-adjacent faces of the
two members which it interconnects and operable
cn the return stroke of the ram to limit the ex-
tent oi separation of said last-named membears
and cause one thereof to move the next, said links
enabling the interconnected members to move to-
ward one another on the forward stroke of the
ram, the end links of the series having a connec-
tion one to the ram and one to said resistance
head, whereby the return stroke of the ram
spreads apart said members and uniformly spaces
them, alfernate links of each series being mount-
ed to slide in different trackways, said members
being supported through the intermediary of said
links from said trackways.

11. In a press, having a pressure head formad
with & cylinder therein, a ram in said cylinder, a
resistance head and a pair of laterally spaced tie

ars interconnecting said heads; a series of press
units each including a plate, a plunger fixed to
the plate and a ring; seid units mounted in co-
axial relation and in column form between the

10

15

20

25

30

40

45

50

55

60

70

“t



10

15

20

25

30

35

40

45

50

58

2,178,416

ram and resistance head, said bars having track-
ways one on each paralleling the axis of the
column of units, said plates and rings each hav-
ing on opposite sides supporting lugs, and shoes
of a length in the direction of said axis greater
than the axial length of said rings or plates and
slidably supported on said trackways and in turn
supporting through said lugs said rings and
plates, said shoes arranged in two series one for
said rings and one for said plates, each series
having two rows on each trackway with the shoes
of adjacent rows overlapping, the Iugs of succes-
sive plates and rings fixed to shoes in different
rows. .

12. In a filter press, a pair of heads intercon-
nected by tie bars and a ram operable in one of
said heads, a series of press units slidably sup-
ported from said bars and mounted in column
formation between the other head and the ram;
each unit including a ring member, a plate mem-
ber, a plunger carried by the plate member and
movable in said ring member, g shaft non-circu-
lar in cross section and rotatably mounted at its
ends in and extending between said heads, spacer
fingers one for each press unit and each adapted
to be moved into a position between the members
of its units to limit relative movement thereof,
said fingers supported on said shaft and slidable
axially thereon in unison with one of the mem-
bers of its unit, and means for swinging said
shaft to simultaneously move said fingers into
and out of said position. ‘

13. In a filter press, a pair of heads intercon-
nected by tie bars and a ram operable in one of
said heads, a series of press units slidably sup-
ported from said bars and mounted in column
formation between the other head and the ram,
each unit including a ring member, a plate mem-
ber, a plunger carried by the plate member and
movable in said ring member, a shaft non-~circu-
lar in cross section and rotatably mounted at its
ends in and extending between said heads, spacer
fingers one for each press unit and each adapted
to be moved into a position between the mem-
bers of its unit to prevent relative movement
thereof, said fingers supported on said shaft and

slidable axially thereon in unison with one of

the members of its unit, and means for swinging
said shaft to simultaneously move said fingers
into and out of said position, each finger being
mounted for convenient removal from said shaft
and withdrawable radially therefrom when the
fingers are moved out of spacing position.

14. In a filter press, a pair of heads intercon-
nected by tie bars and a ram operable in one of
said heads, a series of press units slidably sup-
ported from said bars and mounted in column
formation between the other head and the ram;
each unit inciuding a ring member, a plate mem-
ber, a plunger carried by the plate member and
movable in said ring; a shaft non-circular in
cross section rotatably mounted at its ends in

9

and extending between said heads, spacer fingers
one for each press unit slidably mounted on said
shaft, each finger having an active spacing po-
sition in which it lies between the members of its
unit to limit relative axial movement thereof ang
an inactive position in which it is withdrawn from
the path of one member of its unit but still en-
gaged with one face of the other member, a clip
secured to each finger and engaging the other
face of the last-named member and compelling
the finger to slide on the shaft in unison with the
movement of such member, and means for turn-
ing said shaft to move said fingers from one of
said positions to the other.

15. In a press, having pressure and resistance
heads interconnected by a pair of laterally-
spaced tie bars, a cylinder in the pressure head, a
ram operating in said cylinder, and a series of
press units mounted in coaxial relation and in
column form between the ram and resistance
head and slidably supported from said bars; each
unit including a pair of members which are rela-
tively movable on the forward stroke of the ram
to effect a pressing action, a series of links slid-
ably supported for movement parallel to the axis
of the press units, alternative links of the series
being overlapped and slidable in different and
non-interfering parallel paths, said links inter-
connecting one member of each pair to the cor-
responding members of adjacent pairs, each link
extending between the two members which it in-
terconnects and having hook-like parts for en-
gaging the opposite and non-adjacent faces of
such two members, the end links of the series be-
ing connected one to said ram and one to the re-
sistance head whereby on the return stroke of
the ram the interconnected members are succes-
sively moved and drawn apart into predeter-
mined spaced relation and whereby movement of
such members toward one another on the for-
ward stroke of the ram is enabled.

16. In a press, having pressure and resistance
heads interconnected by a pair of laterally-spaced
tie bars, a cylinder in the pressure head, a ram
operating in said cylinder, and a series of press
units mounted in coaxial relation and in column
form between the ram and resistance head, each
unit including a pair of members which are rel-
atively movable on the forward stroke of the ram
to effect a pressing action, said bars having
trackways one on each paralleling the axis of
said series of units, one member of each unit
having supporting lugs one on each side there-
of, and shoes slidable on said trackways on which
said lugs are supported, each shoe having a
length in the direction of said axis greater than
the axial length of any of said members, said
shoes arranged in two series one for each track-
way, each such series comprising two rows with
the shoes of adjacent rows overlapping.

ALONZO LINTON BAUSMAN.
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