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UNITED STATES

PateENT OFFICE.

JULIUS J. KOCH, OF ST. LOUIS, MISSOURI.

HYDRAULIC BRICK-PRESS.

SPECIFICATION forming part of Letters Patent No. 662,674, dated November 27, 1900.

- Application filed April 6, 1891, Serial No, 387,869, (No model.)

To «ll whom it ay concern:

Be it known that I, JULiUus J. KOCH, a citi-
zen of the United States, residing at St. Louis,
in the State of Missouri, have invented cer-
tain new and useful Improvements in Hy-
draulic Brick-Presses; and I do hereby de-
clare the following to be a full, clear, and ex-
act deseription of the invention, such as will
enable others skilled in the art to whieh it
appertains to make and use the same. ’

The present invention relates to improve-
ments on the subject-matter of Letters Pat-
enf, No. 397,730, issued to we February 12,
1889, the various objects of the present im-
provements being in the main as follows:
first, to provide an improved automatically
and successively acting hydraulic mechanisin
for the upper ram of the press, embodying an
auxiliary valve acting automatically to con-
trol the low-pressure supply to the same, an
exhaust-valve also acting automatically to
control the escape and return of the water to
the ram, a relief-valve for venting or reliev-
ing the upper ram-cylinder when the same
reaches a predetermined distance from the
lower ram-cylinder, and an auxiliary eylin-
der for raising said ram and which is adapted
to afford pressure to assist in the descent of
the upper ram and insure its rapid move-
ment; second, to provide a similar hydraulic
mechanism for the lower ram of the press,
embodying the different provisions of a di-
viding-valve acting automatically to divide

“the high and low pressure supplies, an inlet-

valve operating in unison therewith to con-
trol the direction of such pressures, an ex-
haust - valve ‘and auntomatically - operating
mechanism for controlling and regulating the
same, and a relief-valve for the initial relief
of the lower ramn before the regular exhaust-
valve opens to fully relieve the lower ram;
third, to provide an improved arrangement
of the hydraulic equalizing-plungers between
the upper and lower rams and their connec-
tions whereby the movements of the sameare
effected by tension between the connections;
fourth, to provide, in connection with the
raising-¢ylinder of the upper press-ram, asue-
tion-valve to admit air to the upper end of the
eylinder and prevent a vacuum in the initial
upward movement of said eylinder; fifth, to
provide an automatic means for holding the

lower mold-plunger in a raised position even
with the top of the mold during the action of
the charger in pushing the made brick off
onto the receiving-table and admit in the
meanwhile the descent of the lower ram, by
which the lower mold-plunger had been pre-
viously raised, and by this operation effect a
material gain in the speed of the press; sixth,
to provide a simple and efficient means for
imparting an initial positive downward move-
ment to the -lower mold-plunger in case the
same should become stuck in its elevated po-
sitionin the molds; seventh, to provide means
for automatically stopping the mechanically-
operating parts of the press when from any
eontingency the upper hydraulic ram-cylin-
der thereof fails to complete its full move-
ment, and which mechanism is adapted to be
operated by hand, so as to throw the press
parts out of gear when required, and, lastly,
to provide minor mechanical arrangements
and connections of the press paris, whereby
the different novements of the press are ac-
complished in an automatic manner, the one
following the other in successive order and
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the completion of one setting the one next -

succeeding in action. I attain such objects
by the construction and arrangementof parts
illustrated in the accompanying drawings, in
which— ’

Higure 1 is a front elevation of the press
with the parts in the following position: up-
per ram raised, lower ram ready to drop,
lower mold locked in a raised position by
detent, and outlet-valve of lower ram just
opened; KNig. 2, a rear elevation of the same
with the parts in a similar position to Fig. 1;
Fig. 3, a transverse axial section through hy-
draulic rams with the parts in the following
position: upperram raised, lower ram down,
charger forward over mold, and lower mold-
plunger down, its holding-detent having been
just tripped by the charger in its forward
movement; Figs. 4and 5, enlarged detail sec-
tional elevations showing the construction of
the outlet-valve stem of lower ram; Fig. 6, a
right-hand side elevation of the press with
the partsin the same position as Fig. 3; Figs.
7 and 8, detail sections illusirating ditferent
positions of the upper pressure-equalizing
plungers; Figs. 9 and 10, similar views of the
relief-valve for upper ramn-eylinder; Fig. 11,
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a left-hand side elevation of the press with
the parts in the same position as in Fig. 1;
Figs. 12 and 13, enlarged detail sections illus-
trating two positions of. the valve mechanism
of raising-eylinder of upper ram; Fig. 14, a
horizontal section through the upper ram-
plunger, illustrating the arrangement on the
upper ram-cylinder of the movable operating-
piece of the clutch mechanism; Fig. 15, a
longitudinal section through the hydraulie
rams, with high pressure on top and bottom
rams; Figs. 16 and 17, enlarged detail sec-
tional elevations of the auxiliary valve in the
portof the npper ram-cylinder; Fig. 18, a top
plan; Fig. 19, a horizontal section through
the port of the upper ram; Figs. 20 and 21,
horizontal sections above the clay-charger,
illustrating its two positions; Fig. 22, a hori-
zontal section through the top extension of the
lower ram-cylinder, illustrating the connec-
tion of the lower mold-plunger to i{ts detent-
lever; Fig. 23, a detail sectional elevation of
the clatch mechanism fordriving the mechan-
ically-operated parts of the press; Fig. 24, a
similar view at line « 2, Fig. 23; Figs. 25 and
26, similar horizontal sectionsat line «' 2, Fig.
23, showing the two positions of the cluteh-
disengaging lever; Figs. 27 and 28, detail sec-
tions at lines x® «® and o &?, respectively, Fig.
23, of the cluteh; Figs. 29 and 30, diagram
views of the valves for the upper and lower
hydraulic rams, showing their different rela-
tive positions. ‘

Similar numerals of reference indicate like
parts in the several views.

Asrepresentedin the drawings, the general
arrangement and construction of the press
parts and the consecutive movements of such
partsin converting a charge of loose clay info
bricks, described in my former patent, No.
397,730, is preserved.

As shown, the main stationary frame of the
press consists of the upper and lower fixed
members 1 and 2, connected together by a
pair of vertical posts 3, that midway of their
height support the main stationary table 4,
in which are the brick-molds 5 and which
constitutes at the rear a table extension 6,
upon which the clay-charger 7 has the usual
intermittent reciprocating movement, and at
frontareceiving-table 8 for the pressed bricks.

The upper and lower fixed frame members
1 and 2 carry or form an integral part of the

" fixed hydraulic plungers 9 and 10 of the up-
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per and lower movable hydraulic rams or
cylinders 11 and 12, that carry on their adja-
cent ends the respective upper and lower
mold-plungers 13 and 14, by which a charge
of clayin the molds is compressed into bricks.

The upper ram is in communication with
the low-pressure hydraulic accumulator 15
through pipe 16 and circuitous port 17, (see
Figs. 1and 3,) soasto receive a pressure there-
from, the return of the water being prevented
by the auxiliary valve 18 in said port, and
the lifting or raising up of the ram-cylinder
11, carrying the upper mold-plunger 13, is ef-

662,674

fected by an auxiliary hydraulic eylinder 19
and piston 20,such piston beingattachedtothe
upper fixed member 1 of the press-frame,with
the eylinder adapted to move vertically there-
on and connected by tie or suspension rods
21, (see Figs. 11 and 15,) with the upper ram-
cylinder 11, as shown in the drawings, so that
the two will move in unison together. The
hydraulic pressure by which said auxiliary
raising-cylinder is actuated is received from
the low-pressure accumulator 15, the passage
of such hydraulic pressure to and from said
eylinder being controlled and regulated by a
pair of valves 22 23, (see Figs. 2, 11, 12, and
13,) arranged within a suitable valve-casing
24, ‘having valve-chambers 25 and 26, con-
nected as follows: the inlet-chamber 25 by
pipe or passage 27 with the low-pressure ac-
cumulator 15 and the outlet-chamber by pipe
or passage 28 with the upper end of the auxil-
iary raising-cylinder 19 through the hollow
piston and piston-rod of the same, as shown
in Figs. 1, 2, and 3, and by an outlet-passage

29, Fig. 12, with a suitable waste-tank. The

valves 22 and 23 are connected together in
order that the one will complete its opening
or closing movement before the other com-
mences its movement and so that both valves
may be in a closed condition at one and the
same time, but only one valve open at the one
time, by the following improved connection:
30 is a lever having its fulerum midway be-
tween the valve-rods and passing through
vertically-elongated slots in the same, of a
height sufficient to admit of a limited inde-
pendent movement of the lever 30, as illus-
trated in Figs. 12 and 13, in its independent
operation or movement of the valves 22 and
23, as above stated. The lever 30 receives
positive automatic movemnent at the proper
time through a rod 31, extending from the
automatic valve-operating mechanism here-
inafter described and connected to an ex-
tension-arm of the lever 30, as clearly illus-
trated in Figs. 12 and 13.

The comparatively smaller annular space
below the piston-head, of the auxiliary raising-

.cylinder 19 (see Fig. 2) is in communication

with the low-pressure accomulator to consti-
tute a hydraulie spring or cushion and afford
a positive means for forcing down the upper
ram and insuring its rapid descent to insure
a closing of the valve between said ram and
its reservoir. With such provision the usual
low pressure in the upper ram-cylinder may
be dispensed with, if so desired.

32 (see Figs. 1, 2, and 3) is a suction-valve
communicating with the top of the auxiliary
raising-cylinder 19 and adapted to admit air
into the same to fill the vacuum that may be
formed by the independent raising of the up-
per ram-cylinder by the lower ram-ceylinder
in its movement of forcing the bricks up out
of the mold.

In the upward movement of the upper-ram
cylinder 11 the water displaced therefrom
flows through a valve 33 into a receiving-tank
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34, said valve being operated in a positive
manner by mechanism as follows: 35 (see
Figs. 1, 2, 8, 6, 15, 16, 17, and 18) is a collar
or tappet adjustably secured to one of the
suspension-rods 21 of the upper ram-cylinder
or any othersuitable part thereof and having
a pinorstud engaging in theslotted end of the
long arm of a bell-crank lever 36, pivoted in
a standard on the upper fixed wmember 1, its
shorter arm 37 being of a eawmn form and
adapted to engage against and force down
the stem of the valve 33 and cause the same
to open against the tendency of the spring 33
orits equivalent to hold the valve in a closed
condition, as illustrated in Figs. 2, 38, 6, 15,
16, 17, and 18, :

The lower ram-cylinder 12 (see Figs. 3 and
15) is separate from the lower mold-plungers
14, which latter in the present invention are
adapted to remain in their elevated position
even with the top of the mold, leaving the
ram-cylinder 12 free to descend in or during
the time that the charger is moving forward
to push the finished brick off onto the brick-
receiving table 8 at the front of the press,
and thus add materially to the speed of the
press.

The lower mold-plungers 14 are locked in
their elevated position by the pivoted lever
39 on a rock-shaft 40, (see Figs. 6, L1, and 15,)
one end of the lever being connected to the
side frame of said plungers, while the other
end is provided with a notch or shoulder 41,
that is engaged by a pendent detent-lever 42,
pivoted on the stationary frame of the ma-
chine and held to its normal or engaging po-
sition by a spring 43 (see Fig. 6) and which
is adapted to be disengaged to allow the mold-
plungers 14 to drop by a stud or projection
44 on the side of the clay-charger 7 which in
the forward movement of said charger comes
in contact with and moves the upper end of
the aforesaid detent-lever 42 to disengage
the same from the pivoted lever 39 of the
lower mold-plungers, as represented in Figs.
6 and 15.

The lower ram is in communication with
both the low-pressure accumulator 15 and the
high-pressure pump through low and high
pressure pipes 45 and 46 and the circuitous
port or passage 47, (see Figs. 1 and 8,) which
is provided with the following series of valves:
An outer valve 48, secured loosely to its stem,
so.as to be capable of a linited independent
movement with relation tosueh stem in order
toactas a check-valve and which when closed
divides the high and low pressure supply to
thelowerram-cylinderand entting off thelow-
pressure supply from the aceumulator, The
construction shown admits of said valve be-
ing positively raised into an open position,
and when placed in such condition the high-
pressure pump can only pump low pressare
and that into the low-pressure accumulator.
An inlet-valve 49, controlling the pressure-
supply to the lower ram-cylinder and con-

3

valve 48 by means of a rock-lever 50, so that
when said valve 481is positively open, asabove
described, the inlet-valve 49 will be closed.
This inlet-valve may be loosely connected to
its main stem, so as to be capable of a limited
independent movenierit with relation to the
same, and an outlet or exhaust valve 51, the
opening and closing of which is effected by
the lower ram-cylinder in its movement or by
a connection thereof.

The pulling down of the lower ram-cylin-
der 12 is effected in a positive manner by
means of an auxiliary hydraulic eylinder 52
and piston 53, such piston being attached to
the lower fixed member 2 of the press-frame,
with the eylinder 52 adapted to move ver-
tieally thereon and connected by tie or pull
rods 84 with the lower ram-eylinder 12, as
clearly illustrated in Fig. 15, so that the two
will move in unison together. This pulling-
down cylinder is in constant communieation
with the low-pressure accumulator 15 by pipe
or passage 55, that extends down through the
hollow piston 53 and piston-rod, as shown in
Figs. 3 and 15.

Pressure from the-lower ram-cylinder 12 is
communieated to the upper ram-cylinder 11
in the following manner: 56 (see Figs. 3, 6,
7, and 8) is a vertically-moving hydraulic
equalizing-planger arranged in a hydraulie
chamber 57 at the side of the lower ram and
communicating with the eircuitous port or
passage 47 thereof. This equalizing-plunger
is connected to a similarly-arranged plunger
58 in a hydraulie chamber 59 at the side of
the upper ram and communicating with the
circuitous port or passage 17 thereof, such
connection consisting in tie-rods 60, extend-
ing from the oppositely-projecting ¢ross-heads
61 62 of said plungers and forming a yoke
connection between the same,sothatin trans-
mitting motion from the one plunger to the
other the strain upon the yoke will be that of
tension.

63 (see Figs. 2 and 6) is a counterbalance
spring or cushion the tendency of which is
to foree the equalizing plungers upward and
counterbalance the dead-weight of such plun-
gers and their connections in a greater or less
degree, in accordance with the tension or re-
silieney imparted to such spring.

With the above described arrangement of
equalizing-plungers when pressure islet onto
the upper ram through the auxiliary valve 18
(see IMigs. 1, 2, and 3) the position of such

plungers is changed frowm the normal one to-

the position-shown in Figs. 3 and 7, produe-
ing equal pressure in the lower ram. When
high pressure is let onto the lower ram, such
equalizing - plungers will move downward,
thereby producing an equal compression in
the upper ram. If the spring is compressed
beyond its normal condition, the tension of
the spring will move the pluugers upward
until there is an equal pressure on both rams,
the excess of water in the lower ram being

nected to and operating in unison with the | forced back through the inlet-valve 49, (see
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TIig. 8,) the same having limited independent | open until again closed by the positive clos-

motion to admit of such action, as before de-
scribed.

The rock-shaft 40, (see Figs. 1, 2, 3, 6, 11,
15, and 22,) that receives motion from the
lower mold-plunger 14 through the pivoted
lever 39, isarranged atthe rear of the press, as
shown, and carries a rock-arm 64, that moves
in a vertically-elongated slot 65 in the upper
end of the stem of the outer valve 48, so as
at the proper time to raise the said pressure-
dividing valve 48 and close the inlet-valve
49 through rock-lever 50, thereby arresting
the further upward movement of the lower
ram-cylinder and cause the high-pressure
puwp to discharge into the low-pressure ac-
cumulator 15. The said rock-shaft also car-
ries a rock-arm 66, that engages and com-
municates upward movement to the lever
67, which in turn communicates a move-
ment upward to the vertical operating-rod
31 of the inlet and outlet valves 22 23 of the
auxiliary raising-cylinder 19 of the upper ram
to cause the same to move upward through
the collar 68 on said rod that is engaged by
the forked end of said lever. (See Figs. 2 and

11.) The downward movement of the lower

mold-plunger 14 imparts a return movemens
to the rock-shaft 40 and returns the same and
its above-described connections back to their
normal position.

69 (see Figs. 3 and 11) is a bell-crank lever
pivoted at the rear of the press-frame, one
arm of which receives an intermittent oscilla-
tion from the rotating spring tappet or pro-
jeetion on the upper cam-shaft of the charger-
operating mechanism, as hereinafter de-
scribed, the other arm 70 being engaged in
an eye 71 at the top of the stem of the inlet-
valve49 and adapted to open said inlet-valve
and close the outer valve 48, so that the same
can act as a.dividing-valve between the high
and low pressure supplies, as heretofore de-
scribed.

The exhaust or outlet valve 51 of the lower
ram is opened by means of the lever 72, one
end of which is pivoted to a standard 73 and
the other end connected by a pin and elon-
gated slot or other equivalent connection to
the lower end of the auxiliary pulling-down
eylinder 52, as shown in Figs. 1 and 2. The
valve-stem 74 (see Figs. 1, 2, 3, 4, 5, 6, 11,
and 15) passes freely down through an aper-
ture in such lever and is provided with a
bearing - collar 75, capable of independent
movement on the valve stem or rod and
adapted to engage against the fixed collar 76
of the valve-rod through the instrumental-
ity of the main cushion-spring 77, having a
top bearing-disk 78 and a small supplemen-
tary spring 79, arranged between the bearing-
disk 78 and the fixed collar 76. The purpose
of the supplementary spring 79 is to impart
additional upward movement to the valve 51
over that attained by the main spring 77and
move the valve so far up that it will remain

ing mechanism hereinafter described.

In the operation of the above valve-open-
ing mechanism the main spring 77 is first
compressed by its lever 72 and remains in a
compressed condition, dne to pressure in the
lower ram, until said pressure is relieved in
the further movement of the press by a relief-
valve 80, actuated by a finger 81. (See Fig.
15.) 1In the counstruction shown in Fig. 15
the reiief-valve 80 is connected to the stat
tionary lower ram-plunger and the finger 81
carried by the pulling-down cylinder 52. The
position of the parts may be modified and
yet attain like results by placing the relief-
valve on the hydraulic cylinder 12 and the
actuating-finger 81 therefor on a stationary
part of the press. In a similar manner the
auxiliary spring 79, Figs. 4 and 5, may be ar-
ranged in any other suitable position, either
as shown or assisted by a second auxiliary
spring 82, such minor details of construction
and arrangement being left tothe judgment
of the constructor.

The lower end of the outlet-valve stem or
rod 74 is connected by a pivot-pin and elon-
gated slot or other equivalent connection to
the free end of the lever 83, (see Figs. 1,2, 3,
and 6,) the fulerum of which is made adjust-
able by being arranged at the end of a rock-
arm 34 on a rock-shaft 85, having an oper-
ating-lever 86, having a rod connection with
the adjusting-screw of the hand-wheel 87, by
which the operator is enabled to adjust the
aforesaid fulerum as required and in ac-
cordance therewith the limit of downward
movement of the lower ram and lower mold-
plungers to regulate the amount of clay re-
ceived by the molds. In the operation of the
press such lever draws the outlet or exhaust
valve 51 down to a closed position, movement
being imparted to said lever by the down-
ward movement of the pulling-down eylinder
52, as represented in Figs. 3 and 15.

Motion is imparted to the charger by means
of a pair of cams 88 89 on the rotating cam-
shafts 90 91 between the bearing-roller 92 of
the cam-lever 93, which receives an intermit-
tent positive oscillation and imparts a reeip-
rocating motion, through link 94, bell-crank
95, and link 96, to the clay-charger 7, as fully
illustrated in Fig. 15.

In the present invention the pivoted lever
39 of the lower mold-plungers 14 is extended
backward into the path of the shorter hori-
zontal arm of the bell-crank lever 95, so that
the same in its osecillation will impart a rock-
ing movement to said lever and a correspond-
ing positive initial downward movement to
the lower mold-plungers 14 in case they have
not previously descended from their elevated
position. .

The upper cam-shaft 90 in addition to the
charger-cam 88 also carries the rotary spring-
tappet 97, (see Fig. 11,) by which movement
is imparted to the bell-crank lever 69 of the
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inlet-valve 49 of the lower ram, such tappet
being of a spring lform, as illusirated in Fig,
11, so that & sudden return movewment of the
hell-erank lever caused by a rapid closing of
said inlet-valve will not be apt to cause a
breakage of parts, and the rotary tappet 98
is adapted to depress the lever 99, that has
connection with the lower end of the rod 100,
that connects with the lever 101 of the auxil-
iary valve 18, so as toopen said valve and hold
itopen foradesired length of time, the rod 100
being made vertically adjustable by a screw-
coupling 102 to admit of such regulation of
the movement of the auxiliary valve 18.

The lower cam-shaft 91 in addition to the
charger - cam -89 also carries the cam 103,
adapted to raise the cam-lever 104, to which
is attached the lower end of the rod 31 of the
valve mechanism of the inlet-valves 22 23 of
the auxiliary raising-cylinder of the upper
ram, the purpose of this construction being
to hold the valves open a desired time after
the lever 67, operated by the lower mold-
plunger14,as beretofore deseribed, has moved
away from engagement with the collar 68 on
said rod.

The cam-shafts 90 and 91 are intended to
make one complete revolution during each
operation of the press and receive motion,
through gears 105 106 and pinion 107, from
the main driving-shaft 108, (see Figs 1, 2, 23,
and 24,) the main driving-pulley 109 of which
is mounted loosely and adapted to be posi-

tively clutched to the shaft by the following’

mechanism: 110 is a collar fixed on the driv-
ing-shaft and having lateral projections 111
on its face that are engaged by one or more
clutch-pins 112, arranged to slide laterally in
the hub of the driving-pulley 109 and at-
tached to a head or collar 113, that rotates
with the driving-pulley and has lateral move-
ment imparted toit by a lever 114 of the usual
forked formation pivoted to the frame of the
machine, its lower end being operated in the
manner hereinafter described to throw the
driving-wheel out of gear with the driving-
shaft when required. .

During the ordinary and proper action of
the press the upper ram, by means of the
lifting-toe 115, carried by its upper ram-cyl-
inder 11, rocks the lever 116 to force down
the pendent rod 117, attached to theouterend
of said lever, to actuate the following mech-
anism for pushing and holding the clutch inte
gear: 1181sa rack and sector or other oquiva-
lent connection between the rod 117 and one
end of the lever 119, the opposite end of said
lever being adapted to engage under the bent
endof alever 120,that rests against the clutch-
collar 113, carrying the cluteh-pins 112.  An
interposed spring 121 is arranged between the
levers 119 and 120, as indicated in Figs. 25
and 24, to atford a yielding pressure between
the two, so that no breakage will occur in
cases where in the cluteh-engaging movement
the cluteh-pins 112 strik'e upon the lugs or
lateral projections 111 in moving into engage-

5

ment. The end of the lever 120 is also pro-
vided with a bevel-faced lateral projection
122, facing a similarly - formed lateral pro-
jection 123 on the clutch-lever 114, a space
beiug left between the two for the passage of
the rotating arm 124 on the upper cam-shaft
90, as shown in Figs. 23 and 24,

In the construection shown, 125 is a pin or

“block arranged to have free lateral move-

ment in the end of the arm 124, so that when
the end of the lever 120 is down in a plane
with the lowerend of the ¢luteh-lever 114 and
in the path of the lateral pin 125 said pin in
its passage will be forced laterally to move
the clutch-lever 114 and throw the driving-
cluteh of the pressoutof gear. Thelever 120
retains this last-mentioned disengaging posi-
tion at all times except when lifted by the
upper ram-cylinder reaching its full height or
elevation.

When it is desired to stap the press from
further action, the lifting-toe 115 (see Figs.
2 and 14) is pushed to one side out of the way
of the lever 116, when the press parts will be
automatically thrown out of gear and come
to a gradual stop.

Attached to the side of the upper ram is a
valve 126, (see Figs. 2, 6, 9, 10, and 11,) closed
normally and traveling with the upper ram,
This vaive is operated to open by an adjust-
able rod 127, carried by the lower ram and
supplied with a yielding abutment 128 for
actuating the valve. Such yielding abutment
may consist of a loose collar, an interposed
spring 129, and a fixed collar on the rod 127,
as illustrated in Figs. 2, 9, 10, and 11. The
valve acts as a relief-valve for the upper ram-
eylinder, for when the two rams in approach-
ing each other reach a desired distance apart
the rod 127 will force the relief-valve open
and the yielding abutment will additionally

_open the same, 80 as to admit of free escape

of the liquid-pressure in the upper ram-cyl-
inder. The additional movement imparted
by the yielding abutment o valve lifts the
same so fully open that there is no liability
of its being accidentally closed by the outflow
of liquid from the upper ram-cylinder,

The operation of the press is as follows:
Assume the press parts to be in the position
illustrated in Fig. 2—to wit, upper ram ele-
vated, the valves 22 23 for the auxiliary rais-
ing-eylinder19beingin the positionindicated
in Fig. 29, (upper half,) lower ram elevated,
charger ready to move forward, and with
lower mold-plunger 14 in position to support
the made bricks up out of the mold. Dur-
ing the upward wmovement ot the lower ram
the same imparts compression to the spring-
cashion 77 and auxiliary spring 79 through
lever 72, Figs. 3,4, and 5. A further upward
travel of said ram actuates the relief-valve
80, Fig. 15, thus reducing the pressure in the
lower ram and allowing the compressed
springs 77 and 79 to open the exhaust-valve
51 of the lower ram and retain said valve in
an open condition until the said ram is drawn
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down by its auxiliary pulling-down cylinder
52, which, coming in contact with the lever
83, causes the same to draw the exhaust-valve
down into a closed position and prevent fur-
5 ther downward movement of the lower ram.
The valves of the lower ram are now in the
position shown in the lower half of Fig. 29.
In its movement upward (see Fig. 11) the
lower mold-plunger 14, through the connec-

10 tioms 39, 40, 66, 67, 68, and 31, reverses valves

22 23 from the position shown in Fig. 12 to
that shown in Fig. 13, thereby letting water-
pressure from the accumulator into the top
of the upper auxiliary raising-eylinder, there-

15 by raising the upper ram and keeping the

valves raised in a positive manner by the cam
103 on lower cam-shaft 91 and its connections
to said valves until valves are again reversed
.in the further movements of the press. The

20 upper ram in its initial upward movement

has reversed the valve 33 from its closed po-
sition (shown in Fig. 17) to its open position
(shown in Fig. 16) through the connections 36,
35, and 21 to allow the water to escape from

25 upper ram into the overflow-tank 34. The

clay-charger is now moved forward by its cam
89 and connections (see Fig. 15) and when
near the end or its forward movement brings
the pin or stud 44 in contact with the detent-

30 lever 42 to disengage the same from the rock-

lever 39 of the lower mold-plunger 14 and al-
low such mold-plunger to descend. (See Fig.
6.) The descent of the lower mold-plunger
causes the lever 64 (see Figs. 3 and 11) to

35 move the lower valves into the position shown

in Fig. 3. After the charger has completed,
or nearly so, its backward movement the cam
103 (see Fig. 11) on the charger cam-shaft 91 al-
lows the valve 22 23 to reverse from position

40 shownin Fig. 13 tothatshown in Fig. 12. This

allows the upper ram to drop, its downward
movement being assisted by the low pressure
from the accumulator in the annularspace of
the auxiliary cylinder 19. The upper ram in

45;its descent reverses the valve 33 from the posi-

tion shown in Fig. 16 to that shown in Fig. 17,
thereby shutting off further communication
between the overflow-tank 34 and the upper
ram-chamber. The mechanical movement of

5o the press parts meanwhile continuing, the

cam or tappet 98 (see Fig. 11) on the upper
cam-shaft 90 opens for a desired time the
auxiliary valve 18, normaily held closed by
spring-pressure against the pressure from the
Continued movement of the
cam - shafts causes the spring - tappet 97,
through its connections, to open the inlet-
valve 49, (see Figs. 3 and 11,) allowing wa-
ter-pressure to enter lower ram. At this pe-
The valves

of the lower ram being in the position shown
in lower half of Fig. 30, the loose construe-
tion of the outer valves allows water to en-
ter lower ram from high and low pressure
65 source until the pressure in the ram is the
same as in the low-pressure accumulator,
when the said valve will close against the

662,674

low-pressure %llppl)r and let only high-pres-
sure water into the ram. High pressure con-
tinuing, as soon as the resistance of thespring
63 is overcome the equalizing-plangers 56 58
(see Figs. 3,6,7,and 8) will move down, pro-
ducing eompression in the upper ram and
forcing the same down until the top and bot-
tom pressures are equal. Both ramsare now
in the position shown in Fig. 15, When both
rams have approached each other the desired
distance, the rod 127 by its yielding abut-
ment 128 opens the relief-valve 126, (see Figs.
2, 6, 9, 10, and 11,) thus allowing pressure to
escape from the upper ram-chamber. The
pressure remaining on the lower ram causes
both rams to go up together, carrying with
them the finished brick out of the molds.
The upper ram in such upward movement
causes the valve 33 to be changed from the
position indieated in Fig. 17 to that shown
in Fig. 16 to allow the water free exhaust
from the upper ram in its farther upward
movement, which is attained by the auxiliary
raising - eylinders, the valves 22 and 23 of
which are operated,as hereinbefore described,
to cause the upper ram to assume the posi-
tion initially described at the commencement
of the operation and as illustrated in Fig. 2.

Having thus fully deseribed iy said inven-
tion, what I claim as new, and desire Lo se-
cure by Letters Patent, is—

1. In a hydraulic brick-press, the combina-
tion of an upper moving ram-cylinder, a sta-
tionary ram, a moving auxiliary raising-cyl-
inder, a stationary piston therefor, and tie-
rods connecting the ram-cylinder -and the
auxiliary raising-cylinder together, substan-
tially as set forth.

2. Ina hydraulic brick-press, the combina-
tion of an.upper moving ram-cylinder, a sta-
tionary ram, a moving auxiliary raising-cyl-
inder, a stationary pistou therefor, an in-
wardly-opening check-valve 82, in the upper
portion of the auxiliary raising-cylinder, and
tie-rods connecting the ram-cylinder, and the
auxiliary raising-cylinder together, substan-
tially as set forth.

3. Inahydraulie brick-press, the combina-
tion of an upper moving ram-cylinder, a sta-
tionary ram, a moving auxiliary ¢ylinder, a
stationary piston therefor, the lower annular
chamber, of the auxiliary raising-cylinder,
being in eonstant communication, with the
source of pressure-supply, and tie-rods con-
necting the ram-eylinder, and the auxiliary
raising-eylinder together, substantially as set
forth.

4. Tn ahydraulic brick-press, the combina-
fion of the upper rawm-cylinder, the auxiliary
raising-cylinder, the upper chamber of which
is in eommunication through its hollow pis-
ton and rod, with a valve-chamber, a pair of
valves in said chamber, controlling the pres-
sure-supply to the upper chamber of the aux-
iliary eylinder, and tie-rods connecting the
auxiliary and ram cylinders together, essen-
tially as set forth. '

70

75

8o

85

90

100

105

i10

115

I20

125

130




10

5

[N
wn

40

50

55

60

65

662,674 7

5. Inahydraulic brick-press, the combina-
tion of the upper ram-cylinder, the auxiliary
raising-eylinder, the lower annular chamber

of which is in constant communication with,

the low-pressure accumulator, and the upper
chamber of which is in communication,
through its hollow piston and rod, with a
valve-chamber, a pair of valvesin said cham-
ber, controlling the pressure-supply to the
upper chamber of the auxiliary eylinder, and
tie-rods conneeting the auxiliary and ram ¢yl-
inders together, essentially as set forth.

6. Ina hydraulic brick-press, the combina-
tion with the auxiliary raising-cylinder for
the upper ram-cylinder, of the valve-casing
94, valves 22 and 23, connected together by
a rock-lever, and rod for operating the same,
essentially asset forth.

7. Ina hydraulic brick-press, the combina-
tion with the auxiliary raising-eylinder of
upper ram, of the valve-casing 24, having
chambers 25, 26, the valves 22 and 23, con-
nected together by rock -lever 30, passing
through elongated slots in the valve-stems,
and rod 81, for operating thesame, essentially
as set forth,

8. In a hydraulic brick-press, the combina-
tion with the auxiliary raising-eylinder of the
upper ram, of the valve-casing 24, having
chambers 25, 26, the valves 22 and 23, con-

nected together by rock-lever 30, connecting-

rod 31, and actuating-lever 67, operated by
lower mold-plunger connections, essentially
as set forth.

9. Inahydraulic brick-press, the combina-

tion with the auxiliary raising-eylinderof the
upper ram, of the valve-casing 24, having
chambers 25, 26, the valves 22 and 23, con-
nected together by rock-lever 30, connecting-
rod 81, and holding-up lever 104, and cam
108, essentially as set forth.

10. In a hydraulic brick-press, the combina-
tion with the auxiliary raising-cylinder of the
upper ram, of the valve-casing 24, having
chambers 25, 26, the valves 22 and 23, con-
nected together by rock-lever 30, connecting-
rod 31, holding-up lever 104 and eam 103,
and actuating - lever 67 operated by lower
mold-plunger connections, essentially as set
forth.

11. Inahydraulic brick-press, the combina-.

tion of a reliet-valve 33, held closed by a
spring or its equivalent, the bell-crank lever
36, and the auxiliary raising-engine of the
upper ram, connected to the lever 36, and
adapted to operate the valve, substantially
as set forth. A

12. Ina hydraulic brick-press, the combina-
tion of a relief-valve 33, held closed by a
spring, orits equivalent, the bell-crank lever
36, and the auxiliary raising-engine of the
upper ram, connected in an adjustable man-
ner to the lever 36, substantially as set forth.

13. In a hydraulic brick-press, the combina-
tion of a relief-valve 33, held closed by a
spring, or ils equivalent, the bell-crank lever
36, elongated slot-and-pin eonnection, adjust-

able collar 35, and tie-rod 21, essentially as
set forth. :

14. In a hydraulic brick-press having an
upper ram, the combination with the upper
ram-chamber connected to a sonrce of fluid
under pressure, an auxiliary valve 18, inter-
posed between thesaid ram-chamber and the
source of fluid under pressure, and adapted
to supply said upper ram-chamber with part
of its compressing medium from the fluid un-
der pressure, and means for snpplying the
chamber with the rémainderof the compressor
forece from an independent source, snbstan-
tially as set forth.

15. In a hydraulic press, having upper and
lower ram-chambers, one ram-chamber being
connected to asource of fluid under pressure,
the combination of the auxiliary valve 18, ar-
ranged in the path between the two, and
adapted to furnish part of the compressive
forece to said ram, and mechanical means
adapted to furnigh the remainder of the com-
pressive force to said ram, such mechanical
means being influenced in its action by the
compressive force contained in the other ram-
chamber, substantially as set forth.

16. In a hydraulic press, the combination
with the upper ram, having connection with
the low-pressure accumulator,of the auxiliary
valve 18, arranged in the inlet-port between
the two, the spring or its.equivalent for hold-
ing said valve closed, lever 101, rod 100, and
operating lever and tappet 99, 98, essentially
as set forth.

17. In a hydraulic press, the combination
with the upper ram, having connection with
the low-pressure accumulator,of the anxiliary
valve 18, arranged in the inlet-port between
the two, the spring or its equivalent for hold-
ing said valve closed, lever 101, rod 100, ad-
justable connection 103, and operating lever
and tappet 99, 98, essentially as set forth.

18. In a hydraulic brick-press, the upper
ram having a circuitous port or passage 17,
connecting with accumulator, ram-cylinder
equalizer - chamber and overflow - tank, and
provided with valves 18 and 33, essentially as
set forth.

19. In a hydraulic brick-press, the combi-
nation of the relief-valve 126 cn the side of
the upper ram, and the operating tappet-rod
127, attached to the lower ram, and a yielding
abutment, essentially as set forth.

20. In a hydraulic brick-press, the combi-
nation with a ram and ram-eylinder, of a
lower mold-plunger, made separate from the
ramn, and adapted to be raised toits full height
thereby, and mechanism for holding such
plunger in its raised condition, to admic of
an independent downward movement of the
ram, substantially as set forth.

21. In a hydraulic brick-press, the combi-
nation of the disconnected lower mold-plun-
ger, lover 39, detent-lever 42, and charger-
carrying pin 44, and adapted to trip said de-
tent, essentially as set forth.

22. In a hydraulic brick-press, the combi-
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nation of the disconnected lower mold-plun-
ger 14, with the lever 39 having a rearward
extension in the path of the charger-operat-
ing mechanism, essentially as set forth.

23. In a hydraulic brick-press, the combi-
nation of the disconnected lower mold-plun-
ger 14, with the lever 39, rock-shaft 40, and
operating-arm 64, of the dividing-valve 48, of
the lower ram, essentially as set forth.

24. In a hydraulic brick-press, the combi-
nation of the disconnected lower mold-plun-
ger 14, with the lever 39, rock-shaft 40, op-
erating-arm 64, and valves 48 and 49, united
together by a rock-lever 50, so as to operate in
unison, essentially as set forth.

25. In a hydraulicbrick-press,the dividing-
valve 48, between the high and low pressure
supplies, having its valve - head arranged
loosely to constitute a check-valve,essentially
as set forth.

26. In a hydraualic brick-press, the inlet-
valve 49, of the lower ram, having its valve-
head arranged loosely to constitute a check-
valve, essentially as set forth.

27. In a hydraulic brick-press, the combi-
nation of the inlet-valve 49, with the bell-
crank lever 69, 70, and tappet on the charger-
operating mechanism,essentially as set forth.

28. In a hydraunlic brick-press, the combi-
nation of the inlet-valve 49, with the bell-
crank lever 69, 70, and a spring-tappet 97, on
the charger-operating mechanism, essentially
as set forth. :

29. In a hydraulic briek-press, the combi-
nation of the dividing-valve48and inlet-valve
49, connected together by rock-lever 50, with
the bell-crank lever 69, 70, and tappet 97, on
the charger-operating mechanism, essentially
as set forth.

30. In a hydraulic brick-press, the lower
ram having a cirecuitous port or passage 47,
connecting the high and low pressure sup-
plies, the ram-cylinder and the equalizer-
chamber, and provided with valves 48, 49 and
51,essentially as and for the purposeset forth.

31l. In a hydraulic brick-press, the combi-
nation with the lower ram-cylinder of a mov-
ing pulling-down auxiliary cylinder the pis-
ton of which is stationary, said ecylinder be-
ing in constant connection with the low-pres-
sure accumulator, essentially as set forth.

32. In a hydraulic brick-press, the combi-
nation with the lower ram-cylinder of a mov-
ing pulling-down auxiliary eylinder, the pis-
ton of which is stationary, said cylinder being
in constant connection with the low-pressure
accumulator, the relief-valve 80, and tappet
81, essentially as set forth.

33. In a hydraulic brick-press, the combi-
nation with the lower ram, of the exhaust-
valve 51, alever for operating the same, and
an interposed compressible cushion, essen-
tially as set forth.

34. In a hydraulic brick-press, the combi-
nation with the lower ram, of the exhaust-
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valve 51, a lever for operating the same, and
an interposed compressible cushion, consist-
ing of main spring 77, auxiliary spring 79,
and fixed and loose collars 75 and 76, essen-
tially as described.

35. In a hydraunlic brick-press, the combi-
nation with the lower ram, of the exhaust-
valve 51, a lever 83, for closing the same and
an adjustable fuleruam for said lever, essen-
tially as set forth.

36. In a hydraulie brick-press, the combi-
nation with the lower ram, of the exhaust-
valve 51, a lever 83 for closing the same,
adapted to be automatically operated by the
descent of the lower ram-cylinder, and anad-
justable fulerum for said lever, essentially as
set forth.

37. In a hydraulic brick-press, the combi-
nation with the lower ram, of the exhaust-
valve 51, a lever 83, for closing the same,
adapted to be automatically operated by the
descent of the lower ram-cylinder, an adjust-
able fulerum forsaid lever formed by a rock-
arm 84, rock-shaft 85, lever 86, and adjusting-
screw and hand-wheel 37, essentially as set
forth.

38. In a hydraulie brick-press, the combi-
nation with its driving-shaft provided with a
cluteh mechanism, of a lifting-toe 115, on the
upper ram-cylinder, and mechanisin between
the same and the clutch, so as to keep the
cluteh in gear during the normal action of
the press.

39. In a safety-gear for hydraulic brick-
presses, essentially as described, the toe 115,
made movable out of the path of the lever
116, essentially as set forth. i

40. In a cluteh mechanism for brick-ma-
chines, the combination of a laterally-moving
piece on a moving part of the press, the cluteh-
lever114, and the automatically-moving abut-
ment 122, essentially as set forth.

41. In a clutch mechanism for brick-ma-

- chines, the combination of alaterally-moving

piece on a moving part of the press, the clutch-
lever 114, and the automatically-moving abut-
ment and the yielding spring or connection
121, essentially as set forth.

42. In a hydraulic brick-press, the combi-
nation of the valves 48 and 49, rock-lever 50,
and lever-arm 70, essentially as set forth.

43. In a hydraulic brick-press, the combi-
nation of the valves 48 aand 49, rock-lever 50,
and lever-arm 64, essentially as set forth.

44. In a hydranlic brick-press, the combi-
nation of the valves 48 and 49, rock-lever 50,
and lever-arms 64 and 70, essentially as set
forth.

In testimony whereof I affix my signature
in presence of two witnesses.

JULIUS J. KOCH.

Witnesses:
RoBERT BURNS,
GEO. H. ARTHUR.
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