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UNITED STATES

PAaTENT OFFICE.

WILLIS N. GRAVES, OF ST. LOUIS, MISSOURI, ASSIGNOR TO THE HYDRAULIC
PRESS BRICK COMPANY, OF SAME PLACE.

HYPRAUL!C BRICK-MACHINE.

SPECIFICATION forming part of Letters Patent No. 565,111, dated August 4, 1896.

Application flled March 26, 1895,

Serial No, 543,288, (No model)

To all whom it may concern:
Be it known that I, WiLLis N. GRAVES, of
the city of St. Louis, in the State of Missouri,

have invented certain new and usefal Im-

5 provements in Hydraulic Brick-Machines, of
which the following is a full, clear, and exact
description, reference being had to the accom-
panying drawings, forming part of this speci-
fication. :

ro My presentinvention relates to a hydraulic
Dbrick-machine that is particularly well adapt-
ad for making fancy bricks,and can be readily
and quickly changed to make different de-
sigms of bricks, and the construction is such
15 that while the usual great pressure existing
in hydraulic machines exists, yet the machine
is comparatively simple and inexpensive.
My invention consists in features of nov-
elty hereinafter fully described, and pointed
20 ‘out in the claims.

Figurelisa frontelevation of my improved
machine, the low-pressure pump nof being
shown. TFig. Ilis a side elevation. Fig. IIL
is an enlarged perspective view of the high-
pressure trip. Fig. IV is an enlarged per-
spective view looking at the inside of the
trip that operates the inlet-valve of the cyl-
inder of the upper ram. Tig. V is a vertical
longitudinal section of the machine, taken on
line V' V, Fig. 1, looking in the direction of
the arrow that crosses the section-line. Fig.
V1 is a top view of the upper end of the ma-
chine. Tig. VII is a transverse horizontal
section taken on line VII VII, Fig. V. Fig.
VIII is an enlarged detail elevation, part in
section. TFig. IX is a detail horizontal sec-
tion taken on line IX IX, Fig. VIII, the main
frame of the machine not being shown. Fig.
X is a horizontal section taken on line X X,
Fig. II. Fig. XIis a top view of the part
shown in Fig. XII with the charger-bar re-

“moved. Trig. XIIisan enlarged detail eleva-
tion showing the part embraced within the
dotted line A, Fig. VIII, but looking at the

45 parts from the opposite side to that shown in

Tig. VIII. TFig. XIIlisanenlarged elevation

of the high-pressure trip. Fig. XIV is a plan

view of the parts shown in Fig. XIII. Fig.

XYV is a vertical longitudinal section of the

so high-pressure pump, this section being taken

on line XV XV, Fig. X. Fig. XV1is an en-
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larged vertical section through the high-pres-
sure valve, taken online XVIXVI, Fig. XV.
Fig. XVILisan enlarged section through the
slide-valve and its accompanying parts,taken 55
on line XVII XVII, Fig. XV." Figs. XVIII
and XIX are enlarged detail side elevations

of the mechanism for operating the slide-valve
shown in Fig. XVII. Fig. XX isan enlarged
side elevation, part in section, of the inlet- 6o
valve and accompanying parts of the cylin-
der of the upper ram, the valve being shown

in its closed position. TFig. XXI is a similar
view with the valve open. Fig. XXIIisade-
tail section taken on line XXII XXII, Fig. 65
XXIV. Fig. XXIII is a similar view taken
online XXI1II XXIII, Fig. XXV. Fig. XXIV

is a similar view taken on line XXIV XXIV,
Fig. XXV. Tig. XXV is asection of thein-
let and outlet valves, taken on line XXV 7o
XXV, Fig. XXIV. Fig. XXVI is an en-
larged vertical section of the lowerinlet and
outlet valves. Fig. XXVII iga top or plan
view of the same. TFig. XXVIII is an eleva-
tion of thesame. Fig. XNXIX is a defailsec- 73
tion taken on line XXIX XXIX, Fig. XXX.
Fig. XXX is a top or plan view of theparts
shown in Fig. XXIX. Tig. XXXIis a dia-
gram illustrating the operation of the ma-
chine.

Referring to the drawings, 1 represents the
main frame of the machine, supporting the
lower eylinder 2, having a piston 3, and the
upper cylinder 4, having a piston 5. (See
Figs. Tand V.) ] 85

6 represents the lower ram or plunger, car-
ried by the piston 3, and 7 the upper ram or
plunger, carried by the piston 5. The up-
per ram is held from lateral movement and
guided in a vertical plane by means of a suit- go
able cross-head 8§ and slides 9, as shown in
Fig. 1. : '

10 represents the table of the machine onto
which the bricks are shoved by the advance
movement of the charger 11. The charger o3
is connected by a rod 12 to a piston 13, located
in a cylinder 14. -(See Fig. V.)

15 represents the mold, having a lining 16,
in which is formed the design 17 for produc-
ing the desired configuration of the bricks. rco
The sides and ends of the mold are secured
together by connecting-bolts 18, (see Fig. I,)

So
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and the mold is supported in the main frame
of the machine between lugs or projections
19, where it is held by keys 20. It will be
seen that the mold can be readily removed
for the purpose of supplying linings of differ-
ent designs to make any configuration of
brick that may be desired.

The upper ram 7 is connected by means of
rods or straps 21 (see Fig. V) to a piston 22,
fitting and working in a cylinder 23, the rods
passing through a guide-arm 24,secured to the
upper end of the cylinder 23, and the rods
being made fast to the upper end of the pis-
ton 22 by means of a cross-head 25. The cyl-
inder 23 is supported on the cylinder 4, as
shown.

26 represents a pipe communicating with
the lower end of the cylinder 23 and extend-
ing down to and communiecating with a cham-
ber 27 in a valve-box 28. (See Fig. XXV.)
The location of the valve-box 28 with relation
to the machine isshown in Fig. I. The valve-
box has also a chamber 29, and within the
chamber 27 is an inlet-valve 30 and an outlet-
valve 31, while within the chamber 29.is an
inlet-valve 32 and an outlet-valve 33, these
valves being all held to their seats, except
when raised by force, by means of springs
34. (See Fig. XXYV.) Thestems 35 of these
valves extend through stuffing-boxes 36 and
pass through levers, the lever of the valve 30
being indicated by 30°, the lever of the valve
31 being indicated by 31?2, the lever of the
valve 32 being indicated by 32°, and the lever
of the valve 33 being indicated by 33*. These
levers are all hinged to the valve chest or box,
as shown at 37, Fig. X, and under their free
ends are four cams 38, two on a rock-shaft 39
and two on arock-shaft 39°, that is sleeved on
the shaft 39, (see Figs. I, IT, and XV,) the
rock-shafts being journaled in boxes 40, as
shown in Fig.I. During the operation of the
machine the rock-shafts are automatically op-
erated by mechanism hereinafter described,
and as they are moved they operate alter-
nately the different valves by means of the
cams 38 and the levers against which the
cams operate, so as to open the valves at the
proper times. ’

In starting the machine the upper ram first
descends into the mold by gravity, and to per-
mit this movement of the ram the water must
be allowed to escape from beneath the piston
22 through the pipe 26, and this water is per-
mitted to escape by opening the valve 31, this
movement of the valve being effected (as the
machine-is not yet in operation) by turning
the shaft 39* manually, for which purpose a
lever 41 on the shaft (see Fig. I) is provided
with a perforation 42 to receive a rod, which
may be removed after the machine is started,
forafter once starting the machine the move-
ment of the valve 31, as well as the other
valves in the valve-chest 28, will be auto-
matic. As the water escapes through the
valve 31 it passes to the reservoir or tank 43
‘hrough a pipe (illustrated in the diagram

565,111

view Fig. XXXI) at 44. Permitting the wa-
ter to escape from beneath the piston 22
allows the upper ram to fall, as stated, by
gravity onto the clay in the mold, and as the
ram descends the cylinder 4 above the ram
is filled with water passing through a pipe 45.
(See Figs. I and XXXI.) The pipe 45 forms
a communication between a water-tank 46 and
a short pipe 47 at the upper end of the eylin-
der 4, in which latter pipe is a valve 48, with
the under side of which the pipe 45 commu-
nicates, as clearly shown in Fig. XXXI, so
that as the upper ram descends water passes
readily from the tank 46 through the pipe 45,
through the valve 48, and through the pipe 47
into the cylinder 4 above the piston 5, this
water accelerating the gravity movement of
the upperram. Assoon asthe ram ischecked
initsdownward movement by coming against
the clay in the mold the water ceases to pass
from the tank 46, and the valve 48 closes au-
tomatically by gravity, thus imprisoningthe
water in the cylinder 4 above the piston 5,
and the ram is thus held from upward move-
ment when the lower ram commences to as-
cend. )

Secured to the cross-head 25 is a link or
strap 49, connected at its lower end to a crank
50 (see Fig. I) on a rock-shaft 51, journaled in
boxes 52, secured to the upper end of the cyl-
inder 4 and to the pipe 47, respectively, by
means of standards53. (SeeFig.1.) Itwill
be understood that as the ram descends the
described connection will cause the shaft 51
to be turned or rocked. Omn the shaft 51 isa
crank 80, to whichis connected the upper end
of arod or strap 81, that extends down almost
to the lower end of the machine and which is
held and guided in a vertical position by any
suitable clamp or bracket by which it may be
made fast to the frame of the machine, this
clamp or bracketnot interfering with the free
vertical movement of the strap.

Secured to the strap 81 not far from its
lower end is a tappet 82, (see Fig. VIII,) that,
when the strap 81 is caused to move down-
ward by the descent of the upper ram,comes
against a pin 83 on an arm 84, secured to a
rock-shaft 85. The shaft 85 is provided with
a crank 86, (see Fig. XXVIIIL,) connected by
a rod 87 to one end of a lever 88, pivoted at
89 to alug 90 on a valve-housing 91. The
rod 87 is provided with a suitable spring-
cushion 92, the upper end of the rod being
pivoted to the lever 88 at 93 and the lower
end of the rod being pivoted to the crank 86
at 94. 'When the crank 86 and rod 87 are in
the position shown by dotted lines, Fig.
XXVIII, they hold the lever 838 in the posi-
tion shown by dotted lines, same figure, and
at this time the joint 94 isslightly inward be-
yond a straight line drawn longifudinally
through the erank and rod, so that the parts
are self-locking, the erank at this time bear-
ing against a set-screw 95, by which the up-
ward movement of the joint 94 is arrested.

On the inner end of the lever 88 is a set-
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screw 96, which when the parts are in the po-
sition shown by dotted lines, Fig. XXVIII,
hears againstthestem 97 of avalve 98, located
in the housing 91, and the valve is thus held
to its closed position by the lever 88. When
the tappet 82 comes against the pin 83 and
turns the shaft 83, the joint 94 is foreed out-
wardly beyond a straight line through the
erank 86 and rod 87,and the parts then quickly
move from the position shown in dotted lines,
Tig. XXVIII, to the position shown in full
lines, and the valve 98 opens and permits wa-
ter to pass from a low-pressure pipe 99 through
the valve 98 and into the cylinder 2 beneath
the piston 3 of the lower ram. Thelow-pres-
sure pipe 99 connects with the tank or reser-
voir 63, (see Diagram Fig. XXXI,) this tank
communicating with the low-pressure pump
64, that also connects with the overflow-tank
43 by means of a pipe 43>, The tappet 32
does not come against the pin 83 until shortly
before the upper ram has about reached the
limit of its gravity movement referred to, and
it will be understood from the foregoing de-
scription that before the upper ram reaches
thelimitof its gravity movement it will cause
the low pressure to be admitted to the under
side of the piston of the lower ram and the
lower ram will commence moving upward un-
der low pressure. ’

100 represents a spring-bumper (see Fig.
XXVIIT) against which the Iever 88 cushions
when the parts move tothe position shown in
full lines, Fig. XXVIIL

Just before the upper ram reaches the limit
of its gravity movement it canses high-pres-
sure water to be admitted to the cylinder of
the lower ram, this being effected by a crank
54 on the shaft 51, to which isconnected the
upper end of a rod or strap 55, the lower end
of which is connected to one arm of a bell-
crank lever 56 at 57, (see Figs. I, III, and
XI1IL,) the lever being pivoted to the frame
of the machine by means of a bracket 58, and
having connected to its other end a bar 59,
(see ¥igs. Il and XII1,) having an adjustable
eatch 60, adapted to engage a pin 61 on a le-
ver 62, secured to the shaft 39, As the up-
per ram rocks the shaft 51 the bar 55 will be
raised, moving the crank 56 and lever 62 and
rocking the shaft 39, and this movement
causes the opening of the valve 32, permit-
ting water to pass from the tank 63 of the low-
pressure pump through the pipe 99 and branch
65 to the large eylinder 66 of the high-pres-
sure pump, the valve 32 connecting with the
eylinder 66 through apipe 67. (See Figs. 11,
XV, and XXXI.)

Within the cylinder 66 is a piston 68, hav-
ing a stem 6%, that extends into the small cyl-
inder 70 and forms the piston of the latter
eylinder. The differential area of the piston
68 and its stem 69, with the differential area
of the ¢ylinders 66 and 70, afford the high pres-
sure in the eylinder 70, and this high pressure
is obtained, as will be understood from the
foregoing deseription, from the low-pressure

pump. Asthe piston 08 is forced forward wa-
ter is caused to pass from the cylinder 70
through the pipe 71 and through the chamber
91° (see Figs. XX VIIand XXXI) of the valve-
housing 91 into the cylinder of the lowerram,
the lower ram being now forced upward un-
der high pressure. As the high pressure is
admitted to the lower ram the valve 93 drops
to its closed position, owing to the excess of
pressure on top,and remains closed by gravity,
the high-pressure water passing over it, and
passing also over the relief oroutlet valve 72,
located in the chamber 91% of the housing 91.
It will be understood thatat the time thelower
ram is subjected to the high pressure the up-
per ram is held to the position to which it
moved by gravity by the imprisoned water
which flowed into the eylinder of this ram as

the ram descended, this water being held from.

returning to the tank 46 by the valve48. As
the pressure increases in the cylinder 70 it
causes an upward movement of a rod 72%, (see
Fig. XV,) the lowerend of therod extending
through a stuffing-box 73 into a small cham-
ber 74 in the upper wall of the cylinder 70,

8a

85

990

this chamber 74 communicating with the in-

terior of the cylinder through means of a port
or passage 75. The rod 72" hasinserted init
an elastic cushion 76, above which is a head
77. - Fitted into the head 77 is a set-serew 78,
that is directly beneath the stem 79 of a valve
101,located in a housing 102. (See Figs. XV,
XVI, and XXXI.) The valve 101 is located
in a pipe 103, that forms a communication be-
tween the eylinder 70 and the pipe 47 of the

upper-ram cylinder, this pipe being shown by

broken line in Fig. XXXI, and it communi-
cates with the pipe 47 above the valve 48.
‘When the pressure in the cylinder 701ifts the
rod 72* and causes it to impinge against the
stem of and lift the valve 101, high-pressure
water will pass from the cylinder 70 into the
cylinder of the upper ram. Both the upper
and lowerramsare nowsubjected tohigh pres-
sure, and this pressure is exerted until the
bricks are fully pressed, and then the upper
ram is relieved and commences to ascend,
while pressure remains on the lowerram and
causes it to move upward to lift the bricks
out of the mold; but the force thatisexerted
on the lower ram, after the pressing of the
brick is completed, is low water-pressure, as
the high water-pressure is released from the
upper and lower rams practically simultane-
ously. Thisreleasing of the high water-pres-
sure and the application of low water-pres-
sure to the lower ram is accomplished by
means of the following mechanism: 104 rep-
resents a lever that is pivoted or fulcrumed
to a standard 105, (see Figs. X and XV,) and
one end of which engages the head 77 of the
rod 72*. The other end of this lever is pro-
vided with aset-serew 106, (see Fig. XIII,) that
is directly over the extended end 107 of the
bar 59. (See Fig. XIIL.)

The movement of the rod 72* not only opens
the valve 101, but after opening this valve
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continues to move the lever 104; and by rais-
ing the long end of the bar 59 disengagesthe
catch 60 from the pin 61 and-the roelk-shaft
39 is free to move-back to its original posi-
tion, and asit does so the valve 32.closes and
the exhaust or outlet valve 33 opens; and the
pressure behind the piston 68 is thus relieved,
and the high water-pressure on-the machine
isthusremoved.” Thismovementof theshaft
39, when the catch 60 is disengaged from the
pin 61, is effeected by a small plunger 108 in
a cylinder. 109, (see Fig. XV,) the cylinder
communieating with the low-pressure pipe 67
by means of a pipe 110. - The plunger 108
bears against the lower projection or toe of
one of the levers 38, 0 as to rock the shaft
39 when it is released, as stated.- Assoonas
the high pressure is removed from the lower
ram and from above or over the valve 98 the
valve will open again under the low-pressure
force and thelower ram will be subjected to
low-pressure forece to-raise-it-and eject the
brieks from the mold, and the piston 68 will

- ‘be moved back by water passing back through

the pipe 71 intothe cylinder70. . Asthe valve
33 is raised it releases thehigh pressure from
the upper ram through means of a-barorrod
111, (see Figs.-X X and XXV,) the lower end
of this bar being connected to the stem of the
valve 33, as shown at 112, Trig.- XXV, and
the upper end of the bar having a tappét or
projection 113, that engages the end 114 (see
Fig. XX) of a bar115, supported beneath the
stem 116-of the valve 48. Thebar 115 issup-
ported ‘at one endin a yoke 117, having a set-
screw 118 at its lower end; against which the
bar 115 bears when the latter is in its lower
position, and at the other end the bar 115 is
supported by a bar 119, to which the bar is
united by a slot-and-pin connection 120.
Before the valve 33 commences toraiseand
lift the bar 111 the bar 115 and accompanying
parts are in the position shown in Fig. XX,
(to which position they moved on the descent
of the upperram,) with the tappet 118 engag-
ing beneath the opposite end 114 of the bar
115. As soon as the bar 111 commences to
rise it forces upward on the stem 116 of the
valve 48 by lifting the end 114 of the bar 115,
the serew 118 acting at this time as a pivot
upon which the bar 115 moves. The valve
48 is made in two parts, as illustrated in Fig.
XXI. It is composed of a main part 121,
which seats at 122. This part of the valve
has ahub123 connected by wings,and through
this part of the valve and the hub passes a
stem 124, that enters the hollow upper end of
the stem 116. On the stem 124 is a valve
part 125, that seats against the upper end of
the opening in the part 121 of the valve, as~
shown at 126. 'The stem 124 extends upward
beyond the valve part 125 and enters a socket
127 in the head of the housing of the valve 48.

“When the end 114 of the bar 115 is raised by

the bar 111, it lifts the part 125 of the valve
48 from the part 121, as shown in Fig. XXT,

and thus releases the high pressure fronr the
upper ram.

As the upper ram ascends, it, by virtue of
the connecting-bar 49, rocks the shaft 51 in
the opposite direction from which it rocked

the shaft in its: downward movement, and-

there is secured -to the shaft 51 a c¢rank 128,
and conmnected to-this erank is a bar 129, the
lower end of which engages the bar 115, as
shown in Figs. XX and XXI. When the bar
129 is raised by the shaft 51 being roeked by
the upward: movement of the upper ram, it
lifts the end 130 of “the bar 115, the rod 119
now serving as the pivot of the bar 115, and
this movement of the bar 115 lifts the part
121 of the valve 48from its seat 122, and opens
a free escape of the water from the cylinder
4 above- the piston 5 of ‘the upper ram, this
water passing back through the pipe 45 to
the tank 46.
movement of the upper ram is being eaused
by the low water-pressure on the lower ram,

‘but just about the time the lower face of the

upper ram reaches the top of the mold water
is admitted to the lifting-cylinder 23 of the
upper ram and the upper ram is then quickly
raised independent of the lower-ram.

Water is admitted tothelifting-cylinder 23
through means of the following mechanism:
131 represents a leveron a shaft 132, jour-

naled to a frame 133, (see Figs: VIIT and IX,) -

secured to the main: frame of- the machine.
The outer end of the lever 131 is connected
by a link 134 to a cross-head 135; secured to
and carried by the lower ram, the cross-head
being united to the ram by means of rods
136, (see Fig. V,) the rods being preferably
provided with spring-cushions 137 to afford
an elastic connection between the lower ram
and the cross-head 135. As the lower ram
aseends it rocks the shaft 132 through means
of the connection just described, and on the
shaft 182 is an arm 138, to one end of which
is connected the upperend of a link 139, the
lowerend of which is connected toalever 140,
pivoted at 141 to a standard 142, made fast to
the bed-plate of the machine.
end of the lever 140 is connected the lower
end of a strap or rod 143, on which near its
upper end is a tappet 144, that is adapted to
engage one arm of a bell-crank lever 145 on
the sleeve-shaft 39*. As the tappet engages
the lower arm of the bell-crank lever 145 it
turns the shaft 39* and opens the valve 30 in
the valve-chest 28, and causes the valve 31 to
close. Water now passes from the low-pres-
sure pipe 99 through the branch 65 and sub-
branch 65°, (see Fig. XXXI,) through the
valve 30 and up through the pipe 26 to the
cylinder 23 beneath the piston 22, and the
upperram is thus raised to its extreme upper
position. (Shown in Fig. V.)

The first. movement of the crank 86 and rod
87 (to bring the parts back to the position
shown in full lines, Fig. XXVIII) is accom-
plished by means of alink 150, having a slot-

Up to this time the upward

To the other
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and-pin connection 151 with the lower end
of the arm 84. - {See Fig. VIIL.} The inner
end of the link 150 is connected to a prong
132¢ of the arm 138. Before the lower ram
reaches the limit of its upward movement
the inner end of the slot 151 comes against
its pin (designated by the same numeral) and
by rocking the shaft 85 causes the joint be-
tween thecrank 86 and the rod 87 to be forced
inward until the erank and rod are about in
line, leaving this further movement of the
crank and rod tobe accomplished by thelast
part of the movement of the upper ram, so
that when the lower ram hasreached the ex-
treme limit of its upward movement the up-
per ram will cause the valve 98 to be closed,
shutting off the low water-pressure which is
moving the lower ram. This final movement
of the crank 86 and rod 87 is effected by the
last part of the upward movement of the up-
per ram through means of alink 146, pivoted
at 147 to the rod or bar 81, (see Fig. VIIL,)
the lower end of the link having a slot-and-
pin connection 148 with a erank 149, secured
to the shaft 85. The last part of the upward
movement of the upper ramis guick, and dur-
ing this time the lower ram is ejecting the
bricks from the mold, and the face of the
lower ramn just reaches the top of the mold
as the upperram reaches the limit of its up-
ward movement, and the end of the slot 148
comes against its pin in the arm 149, and
rocking the shaft 85 gives the final movement
to the crank $6 and the rod 87, causing the
lever 88 to close the valve 98, the crank 86
coming against the set-screw 95, and the set-
serew 96 on the lever 838 being brought down
on the stem of the valve 98, and the valveis
thus closed and locked in its closed position,
shutting off the low water-pressure to the
lower ram. The wateris now confined in the
lower-ram cylinder, being unable to escape
either through the valve 98, the valve 72, or
through the pipe 71, and the lower ram is
held in its extreme elevated position until
the charger can come forward and force the
bricks from over the mold.
I will now describe the mechanism by which
the charger is operated.

153 (see Fig. XV) represents an ordinary
D slide-valve located in the chest 154, having

-pipe connections 155 with the opposite ends

of the cylinder 14. The stem of the valve 153
is connected to a rock-shaft 156,held in jour-
nal-boxes secured to a casting 157, that also
supports the chest 154 and the cylinders 66
and 70. Secured to the. rock-shaft 156 is a
bell-crank lever 158,(see Fig. VIIL,) one arm
of which is provided with a pin 159, adapted
to be engaged by a hook 160, pivoted at 161
to the bar 81, and the lower end of which is
pressed inwardly by a spring 162, secured to
the bar 81. As the bar 81 is raised by the
upward movement of the upper ram, and just
before the upper ram reaches the limit of
its upward movement, the hook 160 engages
the pin 159 and rocks the shaft 156, moving

=

‘the slide-valve 153 so as to admit water to

the outer end of the charger-cylinder 14, and
the charger commences to move forward.
The water that effects this movement of the
charger is low water-pressure derived from
the pipe 163, that connects with the pipe 99.
(See diagram view Fig. XXXI.} Just as the
charger reaches the limit of its forward move-
ment a projection 164 on the rear end of the
charger comes against the upper end of a bell-
erank lever 165, pivoted at 166 to the under
side of the charger-support. To the lower

arm of the lever 165 is connected the upper

end of a rod 167, the lower end of which is
connected to one arm of a bell-crank lever
168 on the shaft 85. The upper arm of the
Jever 168 is connected to one end of a bar 169,
the other end of this bar having a slot-and-
pin connection 170 with a lever or crank 171,
secured to a shaft 172, journaled to the main
frame of the machine, as shown in Fig, VIII.
The lever 171 has a toe-piece 173, (see Figs.
XXVIIIand XXIX,) which bears against the
stem 174 of the valve 72. When the charger
comes against the bell-crank lever 165 and
rocks the shaft 172 through means of the
mechanism just described, the toe-piece 173
of the lever 171 raises the valve 72 from its
seat and permits the water to pass from be-
neath the piston of the Jower ram through the
pipe 175 to the tank 43. (See diagram Iig.
XXXI.) The lowerram will now move to its
lower position, and toaccelerateitsmovement
I secure a piston or plunger 176 to the cross-
head 185, (see Fig. V,) that fits in a cylinder
177 beneath the cylinder 2. The upper end
of the cylinder 177 communicates by means
of a pipe 178 with the pipe 99. (See Fig.
XXXI.) The cylinder 177 is always in com-
munication with the pipe 99 without the in-
tervention of any valve, and the water that is
in this cylinder when the lower ram ascends
is simply displaced back into the pipe 99, the
resistance caused by this displacement being
of practicable unimportance, owing to the
very small size of the cylinder 177 as com-
pared with the size of the eylinder 2 and its
piston 3.

Secured to the upper arm of the bell-crank
lever 165 is a bar 179, having a tappet 180,
(see Fig. VIIL,) that just before the charger
reaches the limit of its forward movement
comes against the upper end of the cateh 160,
and by pressing the spring 162 causes the
hook to be disengaged from the pin 159, and
as the lower plunger descends and rocks the
shaft 132 through means of the crank 131 and
link 134 it pulls down on a bar 181, secured
to one end of the arm 138, On this bar 181
is a cam 132, that engages a pin 183 on the
arm of the bell-crank lever 158, that does not
carry thepin159. Thiscam 152 comesagainst
the pin 183 just after the catch 160 is released
and rocks the shaft 156 in the opposite direc-
tion from that in which it was moved by the

catch 160, as described, and moves the slide-

valve 153 back to its original position, thus
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admitting water to the forward end of the
cylinder 14 and causing the charger to recede.
Secured also to the upper arm of the bell-
crank lever 165 is a bar 184, the free end of
which rides on a pin 185 on the upper arm of
the bell-crank lever 145. This bar 184 car-
ries a tappet 186, and this tappet, it should
be stated, was raised out of engagement with
the pin185 when the bar143 ascended through
means of a pin 187 on the gooseneck end 188
of the bar, the pin 187 coming against the un-
derside of the bar 184,50 that the bar 184 need
not interfere with the turning of the sleeve-
shaft 39* when the tappet 144 comes against
the lower arm of the bell-crank lever 145.

‘When the charger was advancing and the
projection 164 came against the upper arm
of the bell-crank lever 163, it forced the bar
184 forward, so that the tappet 186 rode over
and fell behind the pin 185 on the lever 145.
Now, as the charger recedes, the projection
189 thereon comes against the inner side of
the upper arm of the bell-crank lever 165 and
moves it back to its original position, and in
doing so the bell-crank lever 145 is moved by
the bar 184, causing the sleeve-shaft 39* to be
rocked back, opening the valve 31 and allow-
ing the water to escape from the under side
of the piston 22, when the upper ram will
commence to descend again, and thus the op-
eration goes on continuously. This moving
of the valve 31 by the movement of the
charger corresponds to the moving of the
valve by hand when the machine is first
started, as already explained.

It will be understood that as the bell-crank
lever 165 is shifted by the backward move-
ment of the charger it rocks the shaft 172
back to its original position, allowing the
valve 72 to close again against its seat 190.
Thave shown the valve 72 composed of a main
part 191 and a small valve part 192, that is on
the stem 174 of the valve 72. This valve part
192 seats against the upper end of the open-
ing in the body 191 of the valve, and on the
stem 174 beneath the body 191 of the valve
is a collar 193, which comes against the main
body of the valve when the toe-piece 173 lifts
the stem 174, thus causing the main body of
the valve to be opened. The part 192 of the
valve and the collar 193 are sufficiently far
apart to permit the part 192 to be held from
its seat without raising the main body of the
valve, and this part 192 isnormally held from
its seat by a spring 194, that keeps the toe-
piece 173 pressed lightly againstthe stem 174,
and the object of thus holding the valve 192
from its seat is to permit the escape of any
water that may leak through the valve 98
when the latter is closed, so that thisleakage
will not act upon or affect the lower ram.

The upward movement of the lower ram is
checked by pins or projections 200 on the up-
per end of the ram 3 coming against the bot-
tom of the mold 15, (see Fig. V,) and the
downward movement of the ram is checked
by the cross-head 135 coming against a beam

201, located crosswise of the head 135.  (See
TFig. I} For the purpose of regulating the
downward movement of the ram, and thereby
regulating the amount of clay that enters
the mold, I pivot the beam 201 at 202 to a
standard 203, secured to the bed-plate of the
machine, and the other end of the beam 201
is supported by a rod 204, passing through a
lug 205 on the main frame of the machine and
threaded atits upper end toreceive anut 206,
provided with a hand-wheel 207 or other
means for turning it. The nut 206 rests on
the lug 205, and by adjusting the nut the
beam 201 is raised or lowered to regulate the
downward movement of the lower ram.

210 represents guide-rods extending from
the under side of the cylinder 2 to the bed-
plate 3, and which pass through lugs or ears
211 on the cross-head 135, these rods holding
the cross-head from lateral movement during
the operation of the machine.

212 represents a spring that presses the bar
111 inwardly, so as to cause the tappet 113 to
engage the end 114 of the bar 115.

I claim as my invention—

1. In a hydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, cylinders in which the pis-
tons fit, a low-pressure pump communicating
with the cylinder of the lower ram, a high-
pressure pump with which the low-pressure
pump communicates, communications be-
tween the high-pressure pump and the eylin-
ders of the upper and lower rams, and valves
located in said communications provided with
means for operating them; whereby the lower
ram is first moved by low pressure and both
rams then moved by high pressure exerted
through force from the low-pressure pump,
substantially as set forth.

2. In a hydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, cylinders in which the pis-
tons fit, a low-pressure pump communicating
with the cylinder of the lower ram, a high-
pressure pump with which the low-pressure
pump communicates, communications be-
tween the high-pressure pump and the cylin-
ders of the upper and lower rams, and means
for controlling the passage of water through
said communications; whereby the lower ram

is first moved by low pressure, and both rams -

then moved by high pressure exerted through
force from the low-pressure pump, substan-
tially as set forth.

3. In a hydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, cylinders in which the pis-
tons fit, a lifting-cylinder over the upper ram,
asupply-tank communicating with the upper-
ram cylinder, a low-pressure pump commu-
nicating with the eylinder of - the lower ram
and with the lifting-cylinder of the upper
ram, a high-pressure pump with which the
low-pressure pump communicates, communi-
cations between the high-pressure pump and
the eylinders of the upper and lower rams,
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and valves located in said communications;
whereby in the operation of the machine the
upper ram is first allowed to descend by grav-
ity and is held by imprisoned water above its
piston, and the lower ram then moved by low
pressure, and then both rams moved by high
pressure exerted through force from the low-
pressure pump, substantially as sef forth.

4. In a hydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, cylinders in which the pis-
tons fit, a low-pressure pump communicating
with the eylinder of the lower ram, a high-
pressure pump with which the low-pressure
pump communicates, communications be-
tween the high-pressure pump and the cylin-
ders of the upper and lower rams, valves lo-

cated in said eommunications, and a plunger.

communicating with and operated by the
high-pressure pump and adapted to operate
the valve in the communication between the
high-pressure pump and the upper ram, sub-
stantially as and for the purpose set forth.

5. Tn a hydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, ¢ylindersin which the pis-
tons fit, a low-pressure pump communicating
with the eylinder of the lower ram, a high-
pressure pump with which the low-pressure
pump communicates, communications be-
iween the high-pressure pump and the cylin-
ders of the upper and lower rams, valves lo-
cated in said communications, and a plunger-
rod 79° communicating with and operated by
the high-pressure pump and adapted to oper-
ate the valve 101 in the communication be-
tween the high-pressure pump and the upper
ram, substantially as and for the purpose sef
forth.

6. In a hydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, cylinders in which the pis-
tons fit, a low-pressure pump communicating
with the cylinder of the lower ram, a high-
pressure pump with which the low-pressure
pump communicates, communications be-

tween the high-pressure pump and the cylin-,

ders of the upper and lower rams, valves 48
and 101located in the communication between
the high-pressure pump and the upper ram,
and a plunger-rod communicating with and
operated by the high-pressure pump and
which is adapted to operate said valve 101 to
admit high water pressure to the upper ram,
substantially as set forth. :

7. In a hydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, c¢ylindersin which the pis-
tons fit, a high-pressure pump communicating
with the eylinders of the upper and lower
rams, valves 48 and 101 located in the com-
munication between the high-pressure pump
and the cylinder of the upper ram, a plunger-
rod communicating with and operated by the
high-pressure pump and adapted to operate
said valve 101, and means for operating the
valve 48; said valve 48 Deing formed in two

parts so as to first relieve the high pressure on
the upper ram and then open a free discharge
from the upper-ram cylinder, substantially
as and for the purpose set forth. :

8. In a hydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, eylinders in which the pis-
tons fit, ahigh-pressure pump communicating
with the cylinders of the upper and lower
rams, a valve located in the communication
between said pump and the upper-ram eylin-
der, and mechanism communicating with said
pumpand operated thereby to movesaid valve
after high water pressure is admitted to the
lower-ram cylinder, substantially as set forth.

9. In a hydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, cylinders in which the pis-
tons fit, a high-pressure pump communiecating
with the cylinders of the upper and lower
rams, and a valve 101 adapted to be operated
by said pump to admit water to the upper-
ram cylinder substantially as set forth.

10. In a hydraulic brick-machine, the com-
hination of upper and lower rams, pistons
carrying the rams, cylinders in which the pis-
tons fit, a low-pressure pump communicating
with the cylinder of the lower ram, a high-
pressure- pump with which the low-pressure
pump communicates, communications be-
tween the high-pressure pump and the cylin-
ders of the upperand lower rams; and means
for releasing low pressure from the high-pres-
sure pump, consisting of a plunger 108 a
valve operated by said plunger and a cylinder
109, in which said plunger fits, said cylinder
communicating with the low-pressure pump,
substantially as set forth.

11. In a hydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, cylinders in which the pis-
tons fit, a low-pressure pump communicating
with the eylinder of the lower ram, a high-
pressure pump with which the low-pressure
pump communicates, communications be-
tween the high-pressure pump and thecylin-
ders of the upper and lower rams, and means
for releasing the low pressure from the high-
pressure pump, consisting of a plunger-rod
792 and a lever 104 for releasing the valve
mechanism, a cylinder communicating with
the low-pressure pump, a plunger 108 in said
eylinder and a discharge-valve for the low-
pressure pump and adapted to be operated
by the said plunger, substantially asset forth.

12. In ahydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, cylinders in which the pis-
tons fit, a low-pressure pump communicat-
ing with the cylinder of the lower ram, a
valve in said communication, and means for
holding said valve, consisting of a rock-shaft
85, a crank on said shaft, a lever 88 having
a set-screw adapted to engage the stem of
said valve, a rod connecting said lever to
said crank, mechanism operated by the lower
ram to move said ecrank and rod the greater
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part of its distance, to release the valve and
mechanism operated by the upper ram to give
sald crank and rod their last movement; sub-
stantially as and for the purpose set forth.
13. In-ahydraulic brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, eylindersin which the pis-
tons fit, a low-pressure pump communicating
with the c¢ylinder of the lower ram, a valve
in said communiecation, mechanism for hold-

ing said valve to its seat, mechanism oper-.

ated by the lower ram. to move said valve
mechanism the greater part of its distance,
and mechanism operated by the upper ram
to move said valve device the last part of its
distance, substantially as and for the pur-
pose set forth. _

14. In a hydraulic brick-machine; the com-
bination of upper and lower rams, pistons
carrying the rains, cylinders in which the pis-
tons fit, alow:pressure pump communicating
with the eylinder of the lower ram, a valve
for releasing the pressure from the lower ram,
and mechanism operating said valve, con-
sisting of a rock-shaft, means for rocking the
shaft a toe-piece secured to the shaft and
adapted tobearagainst the stem of said valve,
and aspring194 for keeping the toe-piece con-
stantly pressed against said stem; said valve
being composed of a main part 191 and a part
192" secured to the stem of the valve and
adapted to seat against the main part of the
valve, substantially as and for: the.purpose
set forth.

15. In a hydraulic brick-machine, the com-
bination: of upper and lower rams, pistons
carrying the rams; cylindersin which the pis-
tons {it, a low-pressure pump communicating
with the eylinder of the lower ram; a high-
pressure pump communicating with the low-
pressure pump, communications between the
high-pressure pump and the cylinders of the
rams, and means for releasing the high pres-
sure from the upper ram consisting of a valve
composed of a main part 121 and a part 125
on a sectional stem, and means for moving the

8 565,111

two parts of the valve consisting of abar 111
having:a tappet; a bar 115 with which said
tappet engages; a yoke 117 and a rod 119 for

supporting said bar 115, and a-bar-129 -con--
nected to-a rock-shaft; said bar 115 having"

slot-and-pin eonnection with the rod 119, sub-
stantially as.and for the purpose set; forth.

16. In combination with a hydraulie brick-
machine, a valve 48; a rock-shaft 51, means
for rocking said shaft, a bar 115 located be-
neath the stem of said valve, a connection
between -said ‘bar and shaft; and a bar 111
adapted to engage one end of the first-men-
tioned bar, subsmnmally as and for the pur-
pose set forth.

In combination with a hydw anlm brick-

achlne avalve48,abar 115located beneath
the stem of ‘said valve, a rock-shaft, means
for rocking the shaft; a connection between
said bar and shaft, and a bar 111 adapted to
engage one-end of the first-mentioned bar:
said valve being made in two parts, substan-
tially as and for the purpose set forth.

18. In a hydraulic brick-machine; a valve
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48 in combination with a bar 115 located be-

neath the stem of -said valve, independent
means for moving: the opposite ends of said
bar, and pivotal supports for said bar, con-
sisting of a yoke 117 and a rod 119, substan-

[ tlally as set forth.

19.°In a hydrauhc buek—machlne a valve
48 made in two parts, in combination with a
bar 115 located beneath the stem of said valve.
means for moving the ends of said bar inde-
pendently, and means for pivotally support-
ing said bar, consisting of a yoke 117 having
a set-serew 118, and a bar 119 having a slot-
and-pin- connection with - said bar, substan-
tially as and for the purpose set forth.

In testimony whereof I have hereunto set
my hand, at St.-Louis, Missouri, this 18th day
of March, A. D. 1895,

WILLIS N. GRAVES.

In presence of—

B. L. FREDERICK,
STANLEY STONER.
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