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UNITED STATES

PATENT OFFICE.

SAMUEL E. McGREGORY AND JULIUS J. KOCH, OF ST. LOUIS, MISSOURL

HYDRAULIC BRICK-MACHINE.

SPECIFICATION forming part of Letters Patent No. 332,814, dated December 22 1885,
. Application filed March 9, 1885. Serial No. 158,246. (No mmd&l.)'

1o all whom it may concern:

Be it known that we, SAMUEL BE. McGREG-
ORY and JULIUS J. KocH, residents of St.
Louis, Missouri, have jointly made a new and
useful Improvement in Hydraulie Brick-Ma-
chines, of which the following is a full, clear,
and exact description. |

In making bricks by the dry-clay process 1t
1 desirable to apply the pressure to the clay
from opposite sides thereof. It is further de-

sirable, at least in imparting the final press-

ure to-the clay, to employ an excessive press-
ure, such as hydraulie pressure. On the other
hand, the mechanism necessary in applying
hydraulic pressure to both the upper and the
lower plunger of the press is so complicated

as to be exceedingly objectionable. The press,

forinstance, constructed under E. Rogers’s pat-
ent 1s 80 intricate in construction, as well as
80 elaborate, and so labyrinthine in its opera-
tion, as not only to preclude its use by any but
persons of large means, but also to necessitate

an experlence with it of great length in order

Lo operate it with reasonable success. In con-
sequence of this there are but very few presses
In use in which both of the plungers are op-
erated by bydraulic pressure. Again, it both
plungers are operated by mechanical means

- this difficulty is experienced: clay-banks are

20

35

40

45

50

‘usually composed of strata of clay of differ-

ent qualities, one stratum having more sand,
pebbles, &e., than another. TUnder the same
pressure the clay from one stratum will there-
fore be compressed more or less than the clay
from another stratum. Thus four and one-
half inches of fine clay can be compressed to
two and three-eighths inches; but if the clay
contains fifty per centum of sand it cannot be
compressed. to that extent without changing
the pressure. Now, in all presses in which
the plungers are operated by positive me-
chanical means the plungers travel a certain
distance—that is, the plunger mechanism is
adjusted to compress a certain amount of a
certain kind of elay to a certain extent. With
such adjustment, if clay containing more sand
I3 taken into the mold; the parts are bound to
break, for the plungers must make their ap-
pointed strokes; but at the same time the
sandy clay cannot yield to them. The mech-
anism at some point therefore must give way.
Stated briefly, if the work is to be accom-

-| 'plished.with an all-hydraulic press a very ex-

| pensive complicated mechanism is required;
1f with an all-mechanical press, the mechan- s
Ism is exposed to frequent disastrous strains,
and at best is unequal to the task, for to ob-
tain the degired result with dry clay it is
not only essential that an extreme pressure
(obtainable in practice only with hydraulic 6o
power) must be employed, but also one thatis
virtually inelastic. It must be a standard
| pressure readily and uniformly producad up-
on the clay. Therefore if it is attempted to
secure such a pressure with steam-power the 6 5
effort will fail, because the pressure needed—
four thousand pounds to the square inech—ecan-
not be obtained by means of a steam-power
acting directly upon the press-plunger with-
out employing a steam-eylinder so large—say 7o
ten feet in diameter for a plunger pressing ten
bricks at a time—as not to be practicable, and
1f a system of leverage is interposed between
the steam-piston and the press-plunger (some-
thing which in effect categorizes the device in 75
the class of all mechanical presses) the diffi-
culty still remains that the force acting upon
the piston, and hence upon the press-plunger
and the clay, is elastic, variable, and yielding.
With a steam - pressure bricks cannot be.S8o
pressed equally. Thisfactistaken advantage
of in such a press as is shown in Nagle’s pat-
ent, No. 205,569, and designed for making con--
crete paving - blocks, which it is expressly
stated by the patentee are not intended to be 8s
of uniform thickness, and to that end steam- -
power 1s employed in operating the plunger.
The steam is not only elastic, but also variable
in its pressure, and hence the blocks are ever
varying In thickness. Building-bricks, espe- go
cially front or face bricks, on the other hand,
must be of uniform thickness, and to thatend
a positive unylelding unvaried pressure must
be employed. To obviate the difficulties
named, to provide a press of adequate capac- g3
ity, to provide a press in which the pressure
can be automatically arrested at a certain re-
sistance, to furnish means by which the initial
~pressure can be more rapidly imparted to the
clay than in an all-hydraulic press, and at the 100
same time & press in which the benefit of hy-
draulic power in giving the final pressure to -
| the clay is retained, and, further, to provide
a machine which is comparatively simple in
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its construction and operation and capable of |

being used by workmen of ordinary skill, 18
our present aim, which is carried out as fol-
lows: Inthe place of two plungers actuated by
hydraulic power, but one of the plungers 1SS0
actuated. The first pressure is produced by
some mechanical power-—such as a cam, ec-

centric, pulley, lever, or toggle applied to one

of the plungers—and the pressing of the clay
is completed by means of hydraulic power ap-
plied to the other of the plungers.

The annexed drawings, making part of the
specification, exhibit a desirable form of the

~ improved machine. Many of the details of

the press are omitted, as they are not essential

to an understanding of the improvement.

Figure 1 is a plan. Fig. 2 is a central ver-
ticalsection. The view includes the hydraulic
pump, whicliismainly in sideelevation. Fig.
3 is a vertical section at right angles to that
of Fig. 2, and being on the line 3 3 of Fig.1;
and Fig. 4 is a section onthe sameline, 3 3, of
Tig. 1, but looking in the opposite direction,
and showing the parts as when the plungers
are opened apart. |

The same letters of reference derote the same
parts. -

The machine, saving as it is modified by the

improvement in question, is constructed 1in

the usual manner,
The frame-work of the press consists, sub-

‘stantially, of the base-plate A, the mold-frame
B, the upper plunger-guide, C, and the top

plate, D, clamped together by means of the
holiow posts B and the bolts I¥. The lower

plunger, F, which of the two plungers is the

10

preferable one to be actuated by the hydraulic
power, works in the cylinder G, which is at-
tached to or made part of the base-plate A.

The upper plunger, H, works in the guide C.

- The lower plunger is divided into sub-plun-

“of the lower plunger move upward in the

15

gers ff, which form movable bottoms for the
molds b b, and which in the upward movement

molds. The upper plunger is similarly di-

vided into sub-plungers % 2, which in the
downward movement of that plunger pass

[

50

“delivery

downward into the molds. The sub-plungers

fand h thus respectively form the bottoms and

the tops of the molds as the clay is being
pressed. L |

I represents a suitable hydraulic pump for
operating the lower plunger. The water 1S

delivered from the pump through the passage
S5

i into the passage a in the base-plate, and
thence into the cylinder G. The inlet-valve
J, which is adapted to seat atj, controls the
of the water into the cylinder. The

“water when discharged from the cylinderflows

6o

through the passage « into the outlet a®. ‘T'he
discharge is regulated by means of the ex-
haust-valve K, which is adapted to seat at k.
The introduction of the water causes the lower

- plunger to rise in the cylinder, and when the

water is exhausted the plunger falls from

oravity. Theupper plunger is moved upward

and downward in the guide C by means of the .

332,814

toggle I, eccentric M, and strap N. The ec-

centric is attached to theshaft O. The upper

arms, I, of the toggle, at their upper ends,
are jointed to the top plate, D, and the lower
arms, 7, at their lower ends, are jointed to
the upper plunger. - |

The power for operating the upper plunger
is applied to the pulley P upon the shalt P,

press-frame, and is also provided with the pin-
ions P* P2 These pinions respectively en-
gage with the gears Q Q, which 1In turn are
respectively attached to the shafts Q? Q, that
are journaled in the bearingsq. The shaft Q
is provided with the erank-q’. A rod, R,

slotted at r, engages with the crank, and leads

thence to a wrist-pin, m, on the eccentric M.
The rotation of the shaft Q* by this means

causes the eccentric to oscillate on its bearing

and operate the toggle and upper plunger.
Owing to the slotted connection of the rod R
with the erank ¢/, the eccentric is stationary

at intervals, and the parts are so adjusted that

the eccentric is at rest as the final pressure 18
being exerted by the lower plunger, which
position is exhibited in Fig. 3. The shaft Q

‘is provided with the crank ¢*, which engages

in the slot s of the rod S, which in turn leads
to the charger-lever T. This last-named part
is pivoted at ¢, and it is by means of the link
¢ connected with the charger T'. The rota-
tion of the shaft Q? causes the lever T to oscil-
late on its bearing, and the charger in conse-
quence is moved upon the table T* to and tro,

70

75
which is journaled in bearings p upon the.

Qo0
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asindicated by its two positions. (Shown, re-

in Figs. 3 and 4.) The chargerin
. 3 receives the clay from

spectively,
the position of Fig

the hopper U, and when it is in the position

of Fig. 4 the clay falls from the charger into
themolds. Thechargerisadapted tobe moved
at the proper intervals of time, and by reason
of the slotted connection of the rod S with the

105

crank ¢! the charger is at rest at the ends of 110

its stroke. The shafts Q* Q’ are also and re-

spectively provided with the cranks 7 q',

which in turn are respectively, and by means

of the jointed rods ¢° ¢°, respectively, connect-
ed with the valves J KX. The rotation of the
shafts Q! @, therefore, and at the proper times,
effects the seating and the unseating of the
valves. When the molds are filled with the

clay, the upper plunger is raised, the lower

plunger is lowered, the inlet-valve is closed,
' and the exhaust-valve is opened. The eccen-

(15
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tric then acts to straighten the toggle and force

the upper plunger downward into the molds,
and the initial pressing of the clay is thereby
accomplished. The inlet - valve then opens
and the exhaust-valve closes. The hydraulic
pressure is now exerted upon the lower plun-

ser, and the final pressure is imparted to the

clay. The upper plunger is then withdrawn.
Meanwhile the hydraulic pressure confinues

upon the lower plunger, which continues to

rise, and the now finished bricks are ejected
from the molds. The charger moves forward,

pushes the brick onto a suitable table, and
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“delivers another lot of clay into the molds.
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The inlet-valve closes, and the exhaust-valve
opens, allowing the lower plunger to drop in
the cylinder, and sufficiently for the molds to
be filled.

As prewously in effect stated, we do not de-
sire to be confined to any specml mechanical
means for operating the upper plunger. The
means exhibited we consider the most prefer-
able. The mechanism is both simple and ef-
fective for the purpose in view, and also more
rapid in 1ts operation than an hydraulic mech-
anism. The clay is also, so far as the first
pressing thereof 1s concerned, as well com-
pacted as if by means of hydraulic pressure.
The final set, however, cannot as well be ob-
tained as by means of hydraulic pressure.

Weareawarethatbrick-machines havehere-

tofore been used In which the upper plunger

has been operated by hydraulic power to per-
form the whole pressing operation, while the
lower plunger has been operated by a me-
chanical power,aiter the brick has been formed,
to eject it; also,thatsteam-power has been used
directly to give a- final pressure. -We do not
claim such constructions.

The advantage which onr present machlne
possesses over such constructions is chiefly that
it combines the rapidity of mechanical press-
ing during the main part of the operation with
an easily-regulated, positive, and 1nelastic
pressure of great power at the close of said op-
eration. Moreover, we have arranged a pause
upon the dead-center in the mechanical de-
vices at the time when the hydraulic pressure
1s applied, by which the heavy strain of the
latter pressure 1s sustained by the mechanical
devices in their most advantageous position.
The lost motion necessary for such pause of
one plunger while the other operates 18 ob-
tained with much convenience by the use of

~ the two different kinds of powers in combina-

45

tion.

We claim-——

1. The combination, w1th the brlck molds
and the plungers, of a mechanical power. for

operating oneof said plungers rapidly to press:

| the clay and a hydraulic power for subse-

quently operating the other plunger to give a
final and heavy pressure, substantially as set 50
forth.

2. The combination, with the brick-molds
and the plungers, of a mechanical power for
operating one of said plungers rapidly to press
the clay and a hydraulic power for subse- 55
quently operating the other plunger to give a
final and heavy pressure, the mechanical power
having a pause upon the dead-center at the
time said hydrauliecpowergivesthefinalheavy

pressure, substantially as set forth. 60

3. The combination, in a brick or tile press,
of the lower hydraullc plunger, F, the molds
b, the upper plunger, H, and the toggle L,
Substantlallv a8 descrlbed

4. In a brick or tile press, the combina- 65
tion of the shaft Q% the crank ¢, the slotted
rod R, the eccentric M, the shaft O, the strap
N, the toggle L, and the plunger H substan- .
tlally as and for the purpose descrlbed

5. The combination of the shafts O P Q*Q’, ’70
the pmlons P? P%, the gears Q Q', the cranks
q¢ q°, the slotted rods RS, the eccentric M, the
strap N, the toggle L, the plunger H, the lever
T, and 'the charger T’ substantially as de-
Serlbed 75

6. The combmatmn of the shafts Q® Q°, the
cranks ¢° ¢* the rods ¢° ¢°, and the valves JK
substa,ntlally as described.

7. A brick or tile press in which the bricks
or tiles are pressed by means of two plungers 80
or platens moving toward each other and -
pressing the clay upon opposite sides thereof,
respectively, one of said plungers or platens
being actuated rapidly by a toggle or other
mechanical power and the other of said plun- 85
oers or platens being attached to or made part
of an hydraulic press, substantially as and for
the purpose described.

Witness our hands,

SAMUEL E. MGGREGORY
JULIUS J. KOCH. -
Witnesses: _
C. D. Mooby,
J. W. HoKE.
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