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UNITED STATES

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

et —— —

PATENT

OFFICE.

OF SAME PLACE.

HYDRAULIC BRICK-MACHINE.
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SPECIFICATION farmmg part of Letters Patent No. 565,111, dated August 4, 1896.

ﬁpphcatmn filed March 26, 1895,

To all whom it 1LY COTLCETTL:
Be it known that I, WILLIS N. GRAVES, of
the city of Sf. Louis, in the State of Missouri,

have invented certain new and useful Im-"

5 provements in Hydmulw Brick-Machines, of
which the following is a {ull, clear, and exact
description, reference being had £6 the accom-
panying drawin gs, f{}rmmﬂ* part of th1'~3 speci-
fication. -

My plesent nv entlon 1ela,tea tﬂ a hydr auhc
brick-machine that is particularly well adapt-
ed for making fancy bricks,and can be readily

signs of bricks, and the construction is such
ﬂmt while the usual great pressure existing
inhydraulic maehmes exists, yetthe nmehme
is comparatively simple and inexpensive.

My invention consists in features of nov-
elty hereinafter fully described, and pointed
out in the claims.

Figurelisa frontelevation of my 1mproved
ﬂmehme the low-pressure pump not being
shown. I‘w 11 is a side elevation. Fig. 101

18 an enlar ﬂ‘ed perspective view of the hw‘h-

30
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~ of the high- -pressure trip.

5 pressure £ ip. Fig. IV is an enlarged per-
speetme View 10011111;:; at the IHSldb of the
trip that operates the inlet-valve of the cyl-
inder of the upper ram. Fig. V is a vertical
longitudinal section of the ma;ehme taken on
lme YV V, Fig. I, looking in the duectlon of
the arrow that erosses Lhe section-line. Iig.

V1 is a top view of the upper end of the ma-
chine. Fio. VII is a transverse horizontal
section taken on line VII VII, Fig. V. Ig.

V1II is an enlarged detail elevatmn part in

section. . Tig. I\ is a detail hormontal see-
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 pa,rt
Shown in Fw XII with the charger- bar re-
TFig. X11is an enlarged detall eleva-
tion showmﬂ the part embmeed within the
dotted line A Fig. VIII, but looking at the
arts from Lhe Oppasﬂe side to that shown in
Fig. VIII. TFig. XIllisanenlarged elevation
Fig. XIVisa plan

view of the parts shown in I‘la‘ XIII. Hig.

XV is a ver t.mal longitudinal section of the

high-pressure pump, thlS section being taken
. X. Fig. XVI1is an en-

on line XV XV, g

| XXV,

Serial No, 543,288, (Hﬂa mﬂdel )

—t— " B

lar ﬂ*ed vertical section through the high-pres-
sure valve, taken online \VI XVI, h ig. XV.
Fig. ‘{VII is an enlarged section thr ouﬂh the
Shde-valve and its accompan g?mﬂ' parts, Taken
on line XVII XVII, Fig. XV." Figs. KVIII
and XIX are enlar ﬂed detdll side elevatwn%
of the mechanism f{)r operating the slide-valve
shown in Fig. XVII. Fig. XK isan enlarged
side elev&tlon part in se(,tmn of the mlet-
valve and accompanying D&ltb of the cylin-
der of the upper ram, ’[he valve being shown
in its closed position. Fig. XXIis a 5111’11121,1
view with the valve open. Fig. XXIlisade-
tail section taken on line XXII XXII, Kig.
XXIV. Fig. XXIII is a similar view taken
online XXHI XXIII, Fig. XXV. Fig. XXIV
is a similar view mken on line XXIV XXI1V,
Fig. XXV. Tig. XXV isa section of the i m—
leL and outlet T&lves taken on line XXV 7
Fig. XXIYV. Blﬂ XXVI 1s an en-
lar ﬂ*ed vertical section {)f the lower inlet and
Outlet valves. Fig. XXVIlisa top or plan
view of the same. Iuﬂ' XXVIII is an eleva-
tion of the same. Fig._. XNXIX is a detail sec-
tion taken on line XXIX XXIX, Fig. XXX.
Fig. XXX is a top or plan view of the parts
Shown in Fig. XXIX. TIig. XXXI1is a dia-
aram 11111st1at1nﬂ' the Opemtmn of the ma-

ehme
Referring to the drawings, 1 represents the

maln fr'ame of the machine, supporting the

lower cylinder 2, having a plst-.:m 3, and the
upper cylinder 4 ]1&1*111;:; a piston 5. (See

| Figs. T and V.)

6 represents the low er 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
cuided in a vertical plane by means of a suit-
able cross-head 8 and slides 9, as shown in
Fig. 1. | |
10 represents the t‘lble of the machine onto
which the bricks are shoved by the advance
movement of the charger 11.

in a eylinder 14. - {(See Fig. V.)

15 represents the mold, hm"mg a lining 16,
in which is formed the deswn 17 for plﬁdﬂ@-»
ing the desired canhﬂ'ummon of the bricks.
The sides and ends of the mold are secured
together by connecting-bolts 18, (see IFig. I,)
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The charger 95
is eonnected by a rod 1*?’ to a piston 13, 1oea1sed |
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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. Thecyl-
inder 23 1s supported on the cylinder 4, as

shown.

26 represents a pipe commumcatmﬂ with
the lower end of the cylinder 23 and ettend-
ing down to and communicating 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 is shown in Fig. I. The valve-
box has also a chamber 29, and within the
chamber 27 1s 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

30
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valves being all held to thelir seats, except
when ralsed by force, by means of springs

(See FFig. XXV.) 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*, the lever of the
valve 32 beingindicated 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, I, 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 desecribed,
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 1t passes to the reservoir or tank 43
airough 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
oravity onto the clayin the mold, and as the

am descends the cylinder 4 above the ram
s filled with water passing through a pipe45.
(See Figs.I and XXXI.) The pipe 45 forms
a commumeatmn 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 comnmu-
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. As soonasthe ram ischecked
in its downward movement by coming against
the clay in the mold the water ceases to pass
from the tank 406, and the valve 48 closes au-
tomatically by gravity, thus imprisoning the
water in the cylinder 4 above the piston 3,
and the ram 1s thus held from upward move-

ment when the 1ower Tam 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 standardsb53. (See Fig.1.) Itwill
be understood that as the ram descends the
described connection will cause the shaft 51
to be turned or rocked. On the shaft 51 1sa
crank 80, to which is connected the upper end
of arod or strap 81, that extends down almost

1o the lower end of the machine and which is

held and guided 1in 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 bracket not 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, Secmed to a
rock-shaft 85. The shaft 35 1s provided with
a crank 86, (see Fig. XXVIII,) connected by
a rod 87 to one end of a lever. 88, pivoted at
89 to a lug 90 on a valve-housing 91. The
rod 37 1s 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 88 in the posi-
tion shown by dotted lines, same figure, and
at this time the joint 94 is slightly inward he-
yond a straight line drawn longitudinally
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,
bears 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 85, the joint 94 is forced out~
- wardly beyond a straight line through the :

crank 86 and rod 87,and the parts then quickly
move from the position shown in dotted lines,

TFig. XXVIII, to the position shown in full

. lines, and the valve 98 opens and permits wa-
~ tertopassfromalow-pressure pipe 99 through
~ the valve 98 and into the cylinder 2 beneath

- I5

20

the piston 3 of the lower ram. The low-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 o2

does not come against the pin 83 until shortly

before the upper ram has about reached the

~ limitof its gravity movement referred to, and

der low pressure.

it will be understood from the foregoing de-

seription 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

lowerram will commmence moving upward un-

100. represents a spring-bumper (see Fig.

' - XXVIII) against which the lever 83 cushions

when the parts move tothe position shown in

full lines, Fig. XXVIII.

Just before the upper ram reaches the limit

- of its gravity movement it causes high-pres-

o

45

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 beli-

crank lever 56 at 57, (see Figs. I, I1I, and
XIII,) the lever being pivoted to the {rame
of the machine by means of a bracket 53, and
having connected to its other end a bar 59,
(see Figs. Il and X1I1,) having an adjustable
catch 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

e

raised, moving the crank 56 and lever 02 and

- rocking the shaft 59, and this movement

6o

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 cylinder 66 of the high-pres-
sure pump, the valve 32 connecting with the
eylinder 66 through a pipe 67. (See Figs. 11,

XV, and XXXI.)

Within the cylinder 66 is a piston 68, hav-
ing a stem 63, that extends into the small ¢yl-
inder 70 and forms the piston of the latter
cylinder. The differential area of the piston
68 and its stem 69, with the differential area
of the eylinders 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-presgure |

f

selara.abiiis

| or passage 7o.

101, located in a housing 102.

pump. As the piston (8 is forced forward wa-
ter is caused to pass from the cylinder 70O
through the pipe 71 and through the chamber
91 (see Figs. XX VILand XXXI}of the valve-
housing 91 into the cylinder of the lower ram,
the lower ram being now forced upward un-
der high pressure. As the high pressure 1s
admitted to the lower ram the valve 938 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 or outlet valve 72,
located in the chamber 917 of the housing 91.

- It will beunderstood thatat the time thelower

ram is subjected to the high pressure the up-
per ram is held to the position to which 1t
moved by gravity by the imprigsoned 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 1t
causes an upward movement of arod 72%, (see
Fig. XV,) the lower end of the rod extending
through a stuffing-box 73 into a small cham-
ber 74 in the upper wall of the cylinder 70,

terior of the cylinder through means of a port
The rod 72 hasinserted in it
an elastic cushion 76, above which is a head

| 77.  Titted into the head 77 is a set-serew 73,

that is directly beneath the stem 79 of a valve
(See Kigs. 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

apper-ram cylinder, this pipe being shown by

broken line in Fig. XXXI, and it communi-

cates with the pipe 47 above the valve 4.

When the pressure in the cylinder 70lifts 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

evlinder of the upper ram. Both the upper

and lowerramsare now subjected to high pres-
sure, and this pressure is exerted until the
brieks are fully pressed, and then the upper
ram is relieved and commences to ascend,
while pressure remains on thelower ram 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.
sure and the application of low water-pres-
sure to the lower ram is accomplished by

means of the following mechanisni: 104 rep-

resents a lever that is pivoted or fulerumed
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-screw 106, (see Fig. XII1,) that

is directly over the extended end 107 of the
bar 59. (See Fig. X1II.)

The movement of the rod 72* not only opens
the valve 101, but after opening this valve

30

ile

| this chamber 74 communicating with the in-

95
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This releasing of the high water-pres-
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continues to move the lever 104, and by rais--
1ng the long end of the bar 59 dlsengmres the

| 'cateh 60 from the pin 61 and- the roek-shaft |

59 18 free to move: back to its original posi-

tion, and as it does so the valve 32 closes and

the exhaust or outlet valve 33 opens; and the

o pressure behind the piston 68 is thus relieved, |

- and the high water-pressure on the machine

. Isthus removed.-

EEEENEEE R £

39, when the catch 60 is disengaged from the

- pin 61, 18 effected by a small plunger 108 in
a eylmdel 109, (see Fig. XV,) the cylinder

| 'commumcatmw with the low-pressure pipe 67
by means of a pipe 110.
‘bears against the lower projection or toe of
. one of the levers 38, so.as to mck' the Shaft
.09 when 1t 1s 1eleased, as stated.-
-~ the high pressure is removed from the_ lower -
o oTam .a,nd_-.from- above or over the valve 98 the -
1o

valve will open again under the low-pressure

~ force and the lower ram will be subjected to

‘the pipe 71 into the cylinder 70. _ _
33 is raised it releases the high pressure from
- ~the upper ram through mea,ns of a barorrod-

low-pressure force to raise-it and eject the
brieks from the mold, and the piston 68 will |-

be moved back by wmer passing back throu och
Asthe valve

- 111, (see Figs. XX and XXV, ,) the lTower end:

- of tlus bar bemﬂ connected to the stem of the |
sy
e _th._e_..npper: end of the bar havmﬂ a tappet or

© . projection 113, that engages the end 114 (see
o Irig: XX of a bar 115, supported beneath the

- stem 116 of the valve 48.

40
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valve 383, as shcmn at 112, I‘1

XXV, and

“"Phe bar 115 is sup-

ported at one endin a yols.e 117, having a set-

screw 118 at its lower end, aﬂmnbt which the
bar 115 bears when the 1&'61361 1s 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 1t foreces upward on the stem 116 of the
valve 48 by lifting the end 114 of the bar 115,
the scerew 118 aetmg at this time as a pwot
upon which the bar 115 moves. The valve
48 1s made in two parts, as illustrated in Fig.
XXI. It 1s composed of a main part 121,
which seats at 122. This part of the valve
hasahub125connected 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 1n 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
45 from the part 121, as shown in Fig. XXI,

- The plunger 1038

and thus leIeases tbe hwh pre essure fmm the
upper ram. | |

As the uppel ram aseends 1it, by virtue of

upper ram le&ehes the top of the mold ‘xmtel

\Vater 1S adm 113ted to the liftin mcyhndm

136, (see Iig. 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
ascends 1t rocks the shaft 152 through means
of the connection just described, and on the
shaft 182 1s an arm 138, to one end of which
i1s connected the upperend of a link 139, the
lowerend of which is connected toalever 140,
pivoted at 141 to astandard 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 1s 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 0 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 Flﬂ‘ XXXI,) through the

valve 30 and up thlol.wh the pipe 26 to the
cylinder 23 beneath the piston 22, and the
upper ram 1s 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, Ifig. XXVIII) is accom-
plished by means of a link 150, having a slot-

T'o the other

the connecting-bar 49, ‘rocks the shaft 51 in 70
the opposite direction from which it rocked -
~the shaft i 1ts: downward movement, and
there is secured to the shaft 51 a crank 128, .
and conneeted to t]ns cmnk IS & bar 199 the =~
‘Thismovementof theshaft | __
| shown in TIDS Y"\ and X"{I VV]}en ‘[he bar
129 is raised by the shaft 51 being rocked by = .
‘the upward movement of the upper ram. it
t 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: pﬂssmg baek thmnﬂh the plpe 45 LG
the tank 460
movement of the uppel ram is belnfr e&used P
_by the 10w Waterﬁpl essure on the lower ram,

8o

9o
| is admitted to the lifting-cylinder 23 of the =~
upper ram and the upper ram is then qmckh' =

-ratsed 111dependent of the lower ram.

. 95
---131 represents a]eve? on a shaft 132, Jom—- o
‘naled to a frame 133, (see Figs. VIII and IX N T
secured to the main frame of- the machine. -
‘The outer end of the lever 131 is connected
l-by a link 134 to a eross-head 135, secured to
“and carried by the lower ram; the cross-head
‘being united to the ram by means of rods
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and-pin conneclion 151 with the lower end
of the arm 3+4. (See Fig. VIII.) The inner
end of the liulk 150 is connected to a prong
| 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 Dbe-

IO

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 to be accomplished by the last

vart of the movement of the upper ram, S0

that when the lower ram has reached 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.

20

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. VIIIL,)
the lower end of the link having a slot-and-
pin connection 148 with a crank 149, secured
to the shaft 85. The last part of the upward
movement of the upper ramis quick, and dur-
ing this time the lower ram is ejecting the
bricks from the mold, and the face of the
lower ram just reaches the top of the mold
as the upperram reaches the limit of its up-
ward movement, and the end of the slot 143
comes acainst its pin in the arm 149, and

~ rocking the shaft 85 gives the final movement

_.4{}

50

pipe connections 155 with the opposite ends

e

6o

to the crank S6 and the rod 87, causing the
lever S8 to close the valve 95, the crank 36
coming against the set-screw 95, and the set-
serew 96 on the lever 88 being brought down
on the stem of the valve 98, and the valve is
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 1Is

held in its extreme eclevated position until

the charger can come forward and force the
bricks from over the mold. | |
- Iwill now describe the mechanism by which
the charger is operated. R

D slide-valve located in the chest 154, having

of the cylinder 14. The stem of the valve 155
is connected to a rock-shaft 156, held in jour-
nal-hoxes secured to a casting 157, that also
supports the chest 154 and the cylinders 66
and 70. Secured to the rock-shatt 156 is a
bell-crank lever 158,(see Fig. VIII,) 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

‘stem 174 of the valve 72.

153 (see Fig. XV) represents an ordinary

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

| echarger reaches the limit of its forward move-

ment a projection 164 on the rear end of the

crank 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

lever 163 1s 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.
X XVIIIand XXIX,) which bears against the
When the charger
comes against the bell-erank lever 165 and

rocks the shaft 172 through means of the
mechanism just described, the toe-piece 175

of the lever 171 raises the valve 72 from 1ts
seat and permits the water to pass from De-
neath the piston of the lower ram through the
pipe 175 to the tank 43. (See diagram Ig.
XXXI1.) The lower ram will now move to its
lower position, and toaccelerateits movement

I secure a piston or plunger 176 to the cross-

head 1385, (see Fig. V,) that fits in a cylinder
177 beneath the cvlinder 2. The upper end

| of the eyvlinder 177 communicates by means

of a pipe 178 with the pipe 99. (See Kig.
XXXI.) The cylinder177 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 cylinder 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. VIII,) that just before the charger

reaches the limit of its forward movement
comes against the upper end of the catch 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 182, that engages a pin 183 on the
arm of the bell-crank lever 158, that does not
carry the pin159. Thiscam 182 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 deseribed, and moves the slide-
valve 153 back to its original position, thus

75

‘charger comes against the upper end of a bell-
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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 pin 185 when the bar 143 ascended through
means of a pin 187 on the gooseneck end 188
of the bar, the pin 187 coming against the un-
der side of the bar 184, so 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 165, 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
1539 thereon comes against the inner side of
the upper arm of the bell-crank lever 165 and
moves 1t 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.
I have 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 thevalve 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
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
1ts seat by a spring 194, that keeps the toe-
plece 173 pressed lightly against the 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

far

[

|

201, located crosswise of the head 135.  (See

Jig. 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
1s supported by a rod 204, passing through a
Iug 205 on the main frame of the machine and
threaded atits upper end toreceive a nut 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 1s raised or lowered to regulate the

downward movement of the lower ram.

210 represents guide-rods extending from
the under side of the eylinder 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 cylin-
ders of the upper and lower rams, and valves
located in said communications provided with
means for operating them; whereby the lower
ram 1s 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
sald 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 commau-
nicating with the eylinder of the lower ram
and with the lifting-cylinder of the upper
ram, & high-pressure pump with which the
low-pressure pump communicates, communi-
cations between the high-pressure pump and

the cylinders 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 set 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

-_'20

30

40

45

pump

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 communications, 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. 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 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 communications, and a plunger-

rod 72% 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 set
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

~and 101 located in the communication between

50

_55
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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, cylindersin which the pis-
tons fit, a high-pressure pump communicating
with the eylinders of the upper and lower
ams, 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 being formed in two

communicates, communications be-
tween the high-pressure pump and the ¢ylin-
ders of the upper and lower rams, valves 48 |

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. g

8. In a hydraunliec brick-machine, the com-
bination of upper and lower rams, pistons
carrying the rams, eylinders in which the pis-

tonsfit, 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 cylin-

der, and mechanism communicating with said

‘pumpand operated thereby to movesaid valve
after high water pressure is admitied 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, cylindersin which the pis-
tons fit, a high-pressure pumpcommunicating
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-
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 De-

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 103 a
valve operated bysaid 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 cylinder 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
72* 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 as set 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, &

| 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 crank and rod the greater
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~part-of its distance, to releasethe valve and-
‘mechanism operated by the upper ram to give |
~sald crank and rod their last movement, sub-
Stantial'ly_ as and for the purpose set forth. -
13. In ahydraulic brick-machine, the com- |
A bnmtmn of upper and lower mms pistons

~ carrying the rams, eylindersi in which the pis- |
_tons fit, a low-plessm*e pump communicating |

 with the c¢ylinder of the lower ram, a valve
e

ated by the lower ram to move

| -pose set forth

4.0

45

214, In a hydmuhc bmck nmehme ‘the com-’? |

| ._';'--;_-_f-bl_n&blon of -upper and lower 1
20

= ‘being composed -Of -":-1:main'pmﬁlﬂl and a part |
192 secured to the stem of the valve and:

R &d&pﬁud to seat against the main part of the

- valve, Slletﬂ,l]tl&H} as and for the purpose-

oo set forth.. |

35 15. Ina hydmuhe bmcl{ ma,ehme the com-

- bination of upper and lower rams, pistons.

- carrying the rams; cylindersin which the pis--

- -tons fit, EL'-IO.W—_'p-I‘eSSHI‘_G pumpcommunicating:|

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 formoving the

-llfl%?ill

rams, pistons |
carrying the rains, cylindersin which the pis-
tons fit, a low-pressure pump communicating.
~with the c¢ylinder of the lower ram, a valve
‘for releasing the pressure from the lower ram, -
-and mechanism operating said valve, con-|
-sisting of a rock-shaff, means for rocking the
shaft a toe-piece secured to the shaft and |
. adapted tobearagainst the stem of said valve,

- andaspring 194 for keeping the toe-piece con- |
- stantly pressed against said stem; said valve.

. 30

neath the stem - of:

& 565111

-two -'pa,rts of the valve 'cmlsistin‘o of abar1ll
‘a tappet, a bar 115 with which said
appet engages, a yoke 117 and a rod 119 for

"-r.-suppm‘tmﬂ* S&Id bar 115, and a bar 129 0011-;_55_-;:5;:

nected to-a rock shaft; said bar 115 having .

~slot-and-pin ee_n_neetlon.wlth 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
1n said communieation, mechanism for hold- |
‘ing said valve to its seat, mechanism . oper-.|
said -valve |
~mechanism the greater part of its distance,
and mechanism operated by the upper ram
to move satd valve device the last part of its
- distance, substantmlh as. a,nd for the pur-

tioned bar, subsmntmlly as smd fo*‘- the pm*

';"-pose set forth. |
In combmatmn Wlth a hydmnhu bncL- "
achlne, avalve4s,abar 115 located beneath
:the stem of said valve} a rock-shaft, means
for rocking the shaff, a connection Detween 6z
said 'bm""and shatt, and a bar 111 adapted to =
-engage one end- of the first-mentioned bar: -
“said valve being made in two parts, sub%mu- R
___tmlly as and for the. purpose set forth. - o
-18. In a hydraulic brick-machine, a vae'-
48 1in combination with a bar 115 located be- . -
said valve, independent -~
-means for moving the .opp081.te ends of said
‘bar, and pivotal supports for
:--Slstmﬂ‘ of a yoke 117 and a rod 119, %u_bst.:m-
:tmlly as set forth. |

17,

said bar, eon-

e
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: ﬁmt—menm ERURN
6o

;?<3¥;~;;

75

19.In a hydr mhe bmek-machme af va,lv e

my hand, at St.-Louis, Missouri, this 18th dav
of March, A. D. 1895.
WILLIS N. GRAVES.
In presence of—
- B. L. FREDERICK,
STANLEY STONER.

__.-48'-'m'a;de:'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-
{ ;pbndently and means for pwo
ing sald bar, consisting of a yoke 117 having =
S Set—%erW 11‘3, and a ba,r 119 h

80 :
ally support-—

&Vlng 2} 5101;_.
and-pin. connection with: said bar, substan- -
tially as and for the purpose set forth SRR

In testimony whereof I have hereunto set
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