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UNITED STATES

PATENT OFFICE.

GEORGE 0. HOUCK AND CHARLES E. SAWYER, OF SPRINGFIELD, OTIO. -

IMPROVEMENT IN BRICK-MACHINES.

Specification forming part of Letters Patent No. 139,894, dated June 17, 1873; application filed
‘ September 11, 1872. :

To all whom it may concern:

" Be it known that we, GEORGE O. HoUck
and CHARLES E. SAWYER, of Springfield, in
the county of Clarke, and State of Ohio, have
invented an Improved Brick-Machine; and
we do hereby declare that the following is a
full and exact description thereof, reference
being had to the accompanying drawings
making part of this specification—

Figure 1 being a top view of the machine;
Tig. 2 a side elevation thereof; Fig. 3 a cen-
tral vertical section thereof, in a plane cutting
from side to side; Tig. 4, a central vertical
section of the same, in a plane cutting at
right angles to the section in Fig. 3; Figs. 5,
6, 7, and 8, views of parts detached.

Like letters designate corresponding parts
in all of the figures.

The organization of our machine is such
that it receives the raw clay, separates it from
stones, roots, and - other coarse impurities, di-
vides the lumps thereof, tempers the same,
fills the molds therewith, cuts off the mass
of clay from thebricks in the molds, and again
straps them, thus making perfectly-tempered
bricks, and molding them in the manner-of
hand-molding, and  more perfectly ‘than can
be done by hand, and doing the work -auto-
matically, after receiving the raw clay, until
the molds fllled with  the molded bricks are
presented ready to be taken away.

The raw clay is first shoveled or dumped
into two hoppers, A A, on opposite sides of
center of the machine. "Under these hoppers
plays a horizontal reciprocating trough. or
plunger, B, which forces the -clay received
from the hoppers through sets or grates of
knives C-C into the tempering-chamber or
pug-mill D, thereby separating it from and
excluding all stones, roots, and other improper
obstructions, and cutting the lumps of clay

into fine pieces. In the tempering-chamber -

a set of arms, E. E,on the vertical driving-
shatt G, temper the clay; and a set of wide
arms, H I, immediately over the bottom of
the chambers, sweeps the clay, as fast as tem-
pered, into chambers I 1, in front of the ends
of a reciprocating-plunger J, which alter-
nately drives the clay out through directing-
orifices into the molds K K, held closely up
thereto oh supporting racks or shelves L Li-at

the sides of the machine. The movements of

the machine are all effected by means of the
vertical driving-shaft G, which receives, by
a sweep or other means, motion from animal,
water, steam, or other power. First the re-
ciprocating trough or plunger B receives its
motion therefrom by means of an eccentric-
wheel, M, on the shaft acting within and
against two opposite portion-walls of said
plunger. - Below this eccentric-wheel the tem-
pering-arms B E and sweeping-arms H H fit
into sockets in & cast-iron sleeve, N, slipped
over and coupled fast to the shaft G, and be-
low this sleeve another eccentrie-wheel, O,
communicates the reciprocating motion tothe
molding-planger, J, in the same way as the
plunger B-is driven by the eccentric-wheel M ;
and on the lower end of the shaft is secared a
tappet-arm, T, which, striking against knuckles
Q Q on horizontal crank-shafts' B R, operates
the cutting off and strapping-wires, and by the
same means lets down the mold shelves or
racks after themolds are filled. The trough or
plunger B under the hoppers A A receives ad-
ditional clay from the hoppers at every time
when its two receptacles, ¢ «, move outward
therein alternately,andinmovinginward again
toward the centre of the machine, draw the
clay through the grates C C of knives, or
sharp-edged bars, which are set at the desired
distance apart to exclude impurities above any
designated size, and cut the clay to the re-
quisite fineness. In order that the accumu-

‘lating stones and other obstructions in the

plunger-receptacles may not fill the same, and
impede the movements of the plunger, and
may not be forced against the knives and do
injury thereto, the plunger ends do not work
close to them, but there is left at the termina-
tion of each inward stroke of the plunger a
space in the receptacles, say four or five in-
ches wide, thus affording room for the obstruc-
tions’ to accumulate to a certain extent, and

“then they are removed. The construction of

the eccentric wheel M is peculiar:- If has an
anti-friction ring b around its periphery, turn-
ing freely on the eccentrie, so that, since its
outer surface bears against the adjacent sur-
faces of the plunger, more or less smeared with
clay, which would cause-considerable friction .

and great wear if the eccentric should rub




thereon, this rubbing, by the construction
specified, is obviated, the friction-ring simply
rolling over the said surfaces. In order to ex-
~ clude the clay from the interior contact be-

tween the ring and the eccentric-wheel, inner

flanges on the ring inclose or cover the edges
of the eccentric-wheel, and the protected con-
tiguous surfaces are kept labricated by means
of oil contained in a close box, ¢, in the wheel,
" as shown, covered by a lid; and a wick which
conveys the oil through an aperture in the
periphery of the eccentric-wheel to the surfa-

ces, as shown in Figs. 3 and 4. The lower ec-

centric O, is constructed in a similar manner,
Under the tempering-chamber D proper, in
which the tempering-arms E E revolve, there
is a space, d, above the bottom ¢ of the cham-
ber which is widened out beyond the diameter
of the chamber or tub-case f, forming offsets
thereby, which are covered by the case of the
machine, wherein the clay is relieved of the
weight of the superincumbent clay in the tem-
pering-chamber, and whereby it is delivered
to the filling-chambers 1 I, relieved from too
powerful pressure, The sweeping-arms H H,
over the mill bottom or table e have flat sides,
and are sufficiently wide to sweep the clay as
fast as required into the filling-chambers. The
filling-plunger J reciprocates under the bottom
or table ¢, which protects and relieves it from
the weight of the clay above. It is made in
one casting or piece of metal, faced with steel
where the eccentric works, and is firm and
strong, though comparatively light. It alter-
nately forces the clay from the two chambers
I 1, into the molds held against the sides of
the machine opposite to the said chambers.
Its driving ends ¢ g are hinged at their upper
edges to the plunger, as shown in Fig. 3, so as
to swing out and in, a very important prov1

sion. Otherwise, after the plunger has filled
a set of molds, and then has begun to recede,
since no air can get between the plunger and
molds in the wet plastic clay, the plunger
would draw the clay again out of the molds
by atmospheric pressure. But by thus hing-
ing the ends of the plunger, it can, from the
tirst, freely recede, while the swinging ends
remain behind till the clay is cut off and sepa-
rated from the molds, and thereby allow the
ends to follow the plunger.

The delivering and directing orifices & % in
the sides of the machine, in front of the cham-
bers I I, are in metallic plates and flare toward
the inside, and they are wider and longer at
the corners than in the middle, so that the
edges curve inward at the middle on every
side, as seen in Fig. 2. The size of the ori-
fices, also, is somewhat less than the molds,
even at the corners, so that the clay will en-
ter the molds without disturbing the sand
sprinkled on their inner surfaces to cause the
bricks to draw readily from the molds, and so
that the clay will fill the corners of the molds
completely and make perfectly-formed bricks.
The frames S S of wires ¢ ¢ are suspended
each by two swinging (S-shaped) arms j j from
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the frame of the machine, and are connected,
respectively, with the crank-shafts R R by
vibratory arms or cranks b % on the said
shafts, to which the alternate reciprocating
movements are communicated by the tappet-
arm P, as above specified. These movements
of the wire-frames are both horizontal and
upward, and then back, horizontal, and down-
ward a suﬂiclent dlstance to cause each wire
to completely sweep across a brick, and first
cut the thread or web of clay from fhe clay in
the molds at the upward movement, and then,
on the downward movement, after the reced-
ing of the plunger J, withdraws the clay from
contact with the clay in the molds, and allows
the said molded clay to expand and swell out-
ward from the mold-surface as it does to strap
off the surplus clay therefrom. In this way

‘the bricks are perfectly finished. All the sur-

plus clay not retained in the molds is returned
into the filling - chambers I I, and none is
wasted or dropped from the machine. The
wires ¢ ¢, by their double movement, lateral
and vertical, make a cleaner cut and divide
more easily and smoothly than they otherwise
would. They are secured in their frames S S
by passing one end of each through a pin in
the lower side of the frame, and the other end
up through a hole in a pin or peg in the up-
per side of the frame, and bringing it down
round the pin and twisting it round the wire
below. Then, by turning the pin with a key

fitting over a square end thereof and turning

the pin, the wire is stretched in the manner
of tuning the strings or wires of a musical in-
strument. This way is simple and cheap and
obviates the use of ratchets and detents. The
pins have shoulders at their outer journals to
gage their outward positions accurately to the

molds; and behind their inner ends or shoul-.

ders there are India-rubber blocks ¢, as seen
in Fig. 7, or equivalent springs, to keep the
wires pressed outward to the molds. The
wires move close in front of the filling orifices
of the machine. The molds K K are placed
on the racks or shelves L I, when the latter
are let down in nearly a horizontal position,
as shown at the left hand in Ifigs. 1 and 3.
There are pins or guides !l on the shelves,
against which the inner edges and one end of
the molds bear to adjust and determine the
position of the respective mold - compart-
ments to the filling - orifices in the sides of
the machine. Then the racks or shelves are
raised by hand till the molds are brought
close up to the sides of the machine, as
shown at the right hand in Figs. 1 and 2.
They are then caught and held automarically
by spring-catches m m, each mounted on a
bow or projection, n, on one side of the ma-
chine. These catches are automatically raised
at the proper moment, after the molds are
filled, and allow the mold-racks, with the
molds and newly-molded bricks thereon, to

“fall into the horizountal position, thus present-

ing the molds and bricks ready to be carried
off. This raising of each catch m is effected
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by means of a rock-shaft, o, situated across
the bow-frame 7, and having on one end a
cam to lift a projection, p, of the catch, and on

the other end a projection reaching downward .

- in the path of an upward projection, s, on the
wire-frame S, which, when the frame ascends,
strikes the said projection on the rock-shaft
and turns the same simply without effect; but
when the wire-frame again descends it strikes
the said shaft-projection, and, by turning the
shaft, causes the cam-projection on the other
end of the shaft to lift the catch m by the pro-
jection p thereon. The catch is pressed down
by a ecoiled spring or its equivalent. The
racks or shelves Li L with the filled molds K
K thereon, desecend by their gravity as soon
as released by the catches. To obviate their
descending with too much force a counter-

- balance is applied to eachrack. For this pur-
pose one of the posts »  of the machine, on
each side, is made hollow and sufficiently
high to receive a counter-weight, T, (Fig. 3,
shown in dotted lines,) and a cord or chain,
t, extends therefrom over a pulley, %, at the
top of the post and down to one of the outer
corners of the rack, as represented. The
weight is so adjusted that it nearly counter-
balances the rack or shelf when empty, so that,
after -the -empty molds are placed theleon,
very little power is required tolift it up to the
side of the machine, and when the molds are
filled, the force of the descent, as above indi-
cated is thereby checked, so that no damage
arises therefrom,

Our molds K K are of peculiar construction.
First, they are made about one-sixteenth of
- an inch longer and wider at the back, or closed
side, than at the open side, where the clay is
filled in, the sides and ends of the molds, there-
fore, being slightly. contracted from back to
front. The reasons for this contraction are,
first, because the compression of the eclay is
‘ greatest at the open side, being closer to the
tilling-plunger, so that when the bricks come
out of the mold they swell more at that than
at the other side; and, second, because the
bricks are delivered from the molds with the
open or wire strapped side down, and the plas-
tic nature or condition of the clay causes the
lower side to expand a little by the weight of
the clay above., The enlargement given to
the other side of the bricks in molding is in-
tended to exactly counter-effect the above
named two causes of irregularity, and thereby
to produce bricks perfectly square and regular.
‘We do not confine ourselves to the extent
of enlargement of one side of the molds above
specified, but would vary therefrom, as expe-
rience may dictate. Second, we divide the
molds centrally and longitudinally into two
parts, as shown in Fig. 5, so that the two parts
can be closed together for filling, and sepa-
rated somewhat, as indicated in the figure,
for delivering the bricks out of the mold. At
each end there is a handle, U, the shaft v
of which extends outward: through the pro-
jecting sides of the mold, as shown, REach

- purpose.

“pressed” brick with the machine.

shaft v has an enlargement  in the middle,
which turns in a groove or notch in a cross-
piece, x. at the end of the mold, thereby
keeping the handle-shaff central in posi-
tion. Where the shaft extends through the
sides of the mold, there are stationary cam-
bearings V V in the sides, having cam-
surfaces, both on the outer and inner ends,
so that pins or .projections y y, Figs. 5 and
8, on the shaft act alternately on the oufer
and inner ends thereof when the shaft is
turned on its axis. The whole arrangement
is such that when the mold is held open side
up and suspended by the handles U U the
handle-shafts are turned alittle in the required
direction to cause the pins on the outer ends
thereof to act on the cam-bearings V 'V, and
press the two halves of the mold fogether;
but when the mold is turned over, to deliver
the Dbricks, the weight thereof acting on
the handles turns their shafts the other way,
so that their inner ping or projections operate
against the inner ends of the cam-bearings
and separate the parts of the molds, thus dis-
connecting the ends of the bricks entirely
from the mold, and disengaging the sides
thereof when they come freely out. The han-
dle-shafts may be kept raised by springs fo

hold the parts of the mold together, except

when delivering the bricks. The ends of the
mold-halves are connected with dowel—pins 80
that they always remain accurately in proper
relative positions, and fit together aceurately.

The back of the mold-halves is beveled on
the outside, where they come togther, making
nearly sharp edges, to prevent the accumula-
tion of clay or of anything that would prevent
their shutting close together at all times.
The contiguous edges of the partitions be-
tween the mold-spaces also are notched or
grooved vertically, as shown in Fig. 5, at 2’ 2

2, making sharp external edges, for the same
The front or open edges of the mold
are covered with steel or other metal to pre-
vent too much wear. Also, the beveled and
notched edges of the bottom and partitions
where the halves come together are similarly

covered or lined.

‘We also have animproved mold for making
It is not
divided into separable halves as is the other
mold, but it is made wider and longer at the
back than at the open or filling side, similar
to the other mold. With this mold we nuse a
removable board to cover the back of the
mold, cleated at the back or ends to prevent
warping. .The molds are first oiled and filled
in the machine as usual. The bricks are then
simply left on the board, the slightly-flaring
mold being lifted ther efrom leaving the bricks
to dry on the board Wlthout handling or dis-
turbing. A sufficient number of such drying
boards are prepared for use. There may be
cleats on the upper sides of the boards at the
ends, as thick as or a little thicker than the
bricks, so that one board may be placed on
another, with the bricks thereon, thus piling

:}‘ ' .
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them:and oceupying lessroom therewith.  : The
greater length and thickness of the bricks at
the back,: in: molding, :compensates:for: ithe
greater swelling of : the: clay :at the front.
These pressed : bricks: are: beautifully square
and even in size, whereasthe common pressed
bricks, being pressed after partial and unegual
drying, are very uneven in thickness, and are
nobisquare nor perfect beeauseof handling:

Thetempering-chamber case of the brick-ma-
chine ismade insections, generally four, bolted
together by flanges 2 2, Hig. 2, sothat ready ac-
cess can be:had to theinferior, . The grates or
knives arereadily removed forsharpeningorre-
pair by drawing out the side-bolts which hoeld
them in place, and then lifting the knives
upward.

There jare; openings | 'W: W, Fig. 4, in the
sides of  the machine, opposite: to the lower
eccentric-wheel : O, to enable the same: to be
reached for replenishing the oil-cap  therein
with eil. . Openings ' X, X, in: corresponding
positions are also: made in ithe sides of ithe
lower plunger:dJ: for the same purpose;

The machine is made mostly ‘of iron, a few
parts, as the racks or shelves 1: I, being made
of wood. . It is: very compact, and is mounted
on: small .wheels 'Y 'Y, by which: it is:moved
about in the yard, on planks or timbers, from
one heap: of :elay 'to :another, so 'as ‘to save
carting or carriage, :and. 'while one set :of
workmen : is: preparing one heap, another set
may have the machine working: at ancther
heap, without interfering; theretore, one with
the other.

With a machine of usual size, each mold
K holds six bricks, and since the machine
makes three revolutions a minute, and the
bricks are molded alternately at each side
of the machine, thirty-six bricks are molded
per minute, and two thousand one hundred
and sixty per hour.

What we claim as our invention, and desire
to secure by Letters Patent, is—

1. The combination of the hoppers A A,
stationary vertical grates or sets of knives
C C, and tempering-chamber D, substantially
as and for the purpose herein specified.

2. The combination of the reciprocating

trough or receptacle C; hoppers A A, and
tempering-chamber: D, substantially 'as :and
for the purpose herein specified.

3. Theeecentric - wheels M O, provided re-
spectively with  friction -rings b b around
their peripheries, substantially ag and for the
purpose herein specitied.

4. The: covered oil-cups or eavities ¢! ¢,

Joeated respectively in' the: eceentric-wheels

M O for lubricating the peripheries thereof,
substantially as herein specified.

5. The frames: S S of wires arranged’ so ‘as
to have the curved wvibratory movement end-
wise, and upwardand downward, substantially
as herein specified.

6.i The  combination of the spring-catch i
attached to each bow: or: projection: . :of: the
frame; the rock-shaft o; and projection p, the
wire-frame 8, and projection » thereon, or its
equivalent, substantially: as hérein specified.

7. The counter-weights T T ‘located in the
posts s ¢ of the: frame, in combination iwith
the racks or shelves LL, substantially asand
forithe purpose herein specified.

8. The molds K K enldarged at the bottom,
coustructed iin. two! parts,: with  beveled or
notched ' adjacent: edges; and | provided with
handles U U on cam:shafts v v, and cam:
bearings V' V, all substantially as and for the
purpose herein specified.

9. The: combination, inia brick machine, of
substantially the following devices:: A hopper
or hoppers:A A to receive the: clay, a recip-
rocating trongh orireceptacle B to transfer the
clay between the knives or grates C C into a
tempering-chamber D, chambers LI to receive
the tempered clay from the tempering-cham-
ber ready to fill into the molds, a reciprocating
plunger J. to force the clay into movable
molds K K, all substantially as herein
specified.

Specification signed by us this 12th day of
Jaly, 1872.

GEORGE O. HOUCK.

CHARLES E. SAWYER.
Witnesses :
GE0. HERNER,
F. O. CuMMINGS.




