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~ have invented a certain new and useful Irm-
following is a specification: -

-brick-machines in which the clay is compacted

- 1n the combination, with the said sliding mold,

- superfluous clay from the top of the brick,
- the return of the mold is pushed off this plate,

B 1n the combination, with the sliding mold, of

“1n the combination of the said mold and plun-
~and the mold-slide and operating-cain, the |
~oi the rotary cain by the forward movement

- brought down to discharge the brick from the

‘support of a removable board, on which the
bricks are received as they leave the mold. |

| STATES

PATENT OFFICE.

* EDWIN F. ANDREWS, OF ST. TOUIS, ASSIGNOR OF TWO.THIRDS HIS RIGHT

TO ALFRED W. ROPER, OF ST. LOUIS, AND JOSEPH D. KEEBAUGH, OF
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BRICK-MACHINES.

Specification forming p&rf of Letters Patent NG..-'15S','453, dated J anuary o, 1875 ; application filed
- December 10, 1874, - |

To all whom it may concern: ' R

~Be it known that I, EDwIN F. ANDREWS; of
St. Louis, St. Louis county, State of Missouri,

provement in Brick - Machines, of which the

This improvement relates to that class of \

into the mold by strokes of a falling hammer
or follower. I o
‘The first part of my improvement consists
in the combination, with the said hammuier, of
afixed anvil, forming the bottom of mold, and
4 movable mold, which carries the brick from
the anvil or bottom to he discharged down-

ward onto the table beneath. o
The szcond part of my improvement consists

of a reciprocating knife, which removes the

where it is received upon a plate extending
backward from the side of the mold, and on

and goes into the formation of the next brick.
The third part of my improvement consists

the plunger, which is drawn down by a lever
to discharge the brick from the mold onto the
recelving-table. The plunger carriesa, wedge-
formed guide, that enters a recess in the outer
side of the mold to insure the accurate en-
trance of the plunger into the mold. =
The fourth part of my improvement consists .

ger and lever with a jointed arm on the latter
arin having a projection brought in the course

of the mold-slide, so that the plunger is
mold when the latter has been carried to its
forward position. - .

The fifth part of my improvement consists
in the construction of the brick-receiving ta-
ble. This has fixed cross-bars, which form the

It has also two sliding frames, the first of
which is moved backward and forward by
connection with the mold, and has inclined
lugs in its upper side, which come beneath

trame, and raise the latter as the first frame
slides backward. Asthe upper frame is raised
1t lifts the bricks from the board, and as the
two frames slide forward all the bricks are
carried somewhat more than the breadth of a
brick forward, and the lifting-lugs slide from
beneath the upper frame, and it drops and
allows the bricks to subside again onto the
board. S

_ The sixth part of my improvement consists
in - the construction of the feeder and its oper-
ating devices.” In this the feeder works hori-
zontally backward and forward in the bottom
ot the hopper; and deposits a quantity of clay
in the mold at each backward movement.. 1t

| 1s-operated by bell-crank levers moved by the

hammer - helve, the feeder being moved for-
ward by a hooked arm depending - from the
helve, and drawn backward to force out the
clay by the action of a pin on the side of the
helve.. S o . '.
‘Theseventh partof my improvementconsists
in the device for stopping the feeding of the
clay when enough has been received. This is
accomplished through means of the construc-
tlon and arrangement of the bell-cranlk lever,
by which the feeder is forced back, and its
operating-hook, the said hook not descending
low enough to engage the lever when the de-
scent of the hammer is limited by the proper
amount of clay having entered the mold.
The eighth part of my improvement consists
in the device for determining the number of
blows upon each brick. In this the following
elements are combined: A cam to push for-
ward the mold -slide, bringing beneath the
‘helve of the hammer a support to hold it up;
a tilting block, against which the cam acts to
force the slide forward; a sliding block, which
-sustains the rear end of the tilting block out
of the course of the cam until the proper time
for the mold to slide forward; a ratchet-rod,
by which the sliding block is pushed forward
the distance of one tooth with each ascent of
the hammer; a dog upon the helve, by which -
the rod is moved forward; and an adjustable
stop on the main frame, by which the position
of the sliding block at the commencement of
the filling of the mold is governed. @
The ninth part of my improvement consists
in the combination of devices for drawin g back

- similar lugs on the under side of the other | the mold. This has a dropping - arm, against



2

which the cam acts to force back the mold- | tion, as shown in Fig. 3.) The lower arm of

frame when the said arm is raised, which 1t 18
by the forward movement of the mold-irame,
and the upward movement of the rear end.of
the lever, by which the plunger is operated
to discharge the brick from the mold. When
the drop-arm is raised it is sustained (so as to
remain in contact with the cam) until the mold-
frame has attained its backward position by
pins upon its sides, which are engaged by
catches and supported as the frame travels
backward by projecting ledges of the mailn
frame. As the mold-frame slides forward a
pin projecting from the side of the ratchet-
rod engages a stop on the main frame,.to limit
the forward movement of the said rod with
the mold-frame. | |

In the drawings, Figure 1 is a vertical sec-
tion at line X X, Ifig. 2, showing position of
parts while the molds are being rammed.
Fig. 2 is a horizontal section at line X! XI,
Fig. 1. Fig. 3 is a vertical section at line X
X, Fig. 2, showing position of parts when
the molds are being emptied. Tig. 4 is a
detail section, showing the position of the
charger when the hammer is in its upward
movement. Fig. 5is a top plan.” Fig. 61s a
transverse section of brick-carrying table at
line X2 X2, Fig. 1, showing the position of
parts while the table is in its forward move-
ment. ¥ig. 71is a similer view, showing the
position of parts when the tableis in its back-
ward movement. TFig. 8 is a detail of the
bracket-support for the bell-crank lever that
operates the earth-charger. _
tail perspective of mold and plunger-frame,
showing thearrangement for bringing the mold
accurately under the plunger. Iig.101sa ver-
tical section at line X® X3, Iig. 13, showing a
- modification of my improvement. I'igs 11

and 12 are detail sections at line X® X9 and
Fig. 13 is a plan of the tripping-block and its
operating mechanism,.

The main frame may be made of wood or
‘metal, and has uprights A, longitudinal bars
B, and cross-bars C. -

D is a bar or shaft, which forms the support
of the rear end of the helve K of the hammer
F, the hammer turning on the bar D as its
point of oscillation. The helve E consists of
two timbers, which meet together at the for-

ward end, where they are attached to the

hammer F, and which diverge backwardly.
They are supported laterally by a cross-bar,
G, and at this point upon each side are down-
wardly-extending bearings H H for the cams
by which the hammer is raised. These cams
1 I are attached to the main shaft J, and as
they turn lift the hammer twice for each single
rotation of the shatt. Asthe hammer is raised
pins or projections K upon the side of the
helve E engage the lower arms of the bell-
crank levers L L, and throw it into the posi-
tion shown in Figs.1 and 3, so as to draw
‘back the feeder-slide N, and drop a quantity
of clay into the mold, (this action taking
place when the hammer is in 1its raised posi-

each bell-ecrank lever Ii is connected to the
sliding bottom N of the hopper by a rod, M,
the connection being by.means of a pin, O,
at the end of the rod, which passes through
the slot in the arm, so as to allow the oscillat-
ing movement of the arm without binding the
connection. The fulerum-bearing of the bell-
crank levers L I.is made vertically adjustable
in a slotted bracket, 1/, as shown in detail in .
Iig. 8. P P are bell-crank levers, each of
whose upper arms is slotted to receive the
pin O. Q is a hook depending from the helve
E. The said hook (when the hammer is down)
‘ engages below the lower arm of the bell-cranks
P, so that as the hammer rises the arm ot the
bell-crank is drawn up with it, and the feeder
N is pushed forward from the hopper R, to
allow another supply of clay to fall into the
course of the feeder, ready to be forced out ot
the hopper when the feeder is drawn back
into the hopper by the action of the rising
helve on the bell-cranks Lt L. The hook Q 1s
so constructed that when there is the required
amount of elay in the mold, so that the ham-
mer is prevented from descending below a cer-
tain point, the hook fails to catch beneath the
lever P, and consequently, as the feeder re-
mains at rest, the supply of clay to the mold
ceases. The hammer F has a removable face,

Fig. 9 1s a de-

I/, whose lower side is preferably made con-
vex, so that it tends to force the clay into all
the corners of the mold, and to form a con-
cave bed to receive the next supply of clay.
It is also found that a face of this form does
not adhere tenaciously to the clay, like a
flat face is liable to do. The mold consists
of sides S 8, secured to a movable sliding
frame, T, and a fixed bottom plate, U, form-
ing the top of what I call the anvil V.
The moving part of the mold works between
the plate U and the metallic throat or second-
ary hopper W, through which the clay falls

in passing from the hopper R to the mold.
The rear side of the mold has a horizontal ex-
tension, S/, in a plane with the top of the mold,
which constitutes the bottom of the hopper W
when the mold is in its forward position, and
which receives the earth removed from the top
of the brick by the knife Y. The mold-frame
T consists mainly of two longitudinal bars

working in proper guides or supports. The
mold receives its forward movement from
cams I’ I/ upon the main shaft. These cams,
in their revolution, extend upward between
the two bars of the frame T, and act upon the
end 7! of the block Z, to force the mold for-
ward whenever the rear end Z! of the blockis
‘in its downward position, as shown in dotted
lines in Fig. 3; but when this block is tilted
up at the rear end, as shown in full lines, the
cams continue to revolve without coming In
contact with it. The Dblock Z is held in the
position last described by a sliding block, b,
on whose top rests a side pin or Ing, a, of the
blockZ. Thissuppliesthe means foradjusting

the machine to give the desired nnmber of




gages an adjustable lu
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blows of the hammer on each brick, (in the | Iig. 3, so as to sustain the hammer until the

mold,) for at each blow of the hammer the
block b. moves ahead a certam distance until
it slides from beneath the pin a, fmd the rear
end of the bearmg block Z fa,lls, so that the

block assumes a horizontal position, and the
frame T, with the mold S, is pushed forward,
The block b is moved forward by the following

means: Upon the side of one of the bars of

~ the helve E is pivoted a dog, ¢, which engages

with the ratehet-teeth d of the rod e, whose
forward end is pivoted to the block b. At

“each lift of the hammer the dog moves the
ratchet-bar forward one tooth, and at each.

descent of the hammer the dow moves back
to the next tooth on the ratehet bar. When

-the mold frame T moves forward 113 carries

with it the block b, until a pin, f, upon  the

side of the ratchet-rod engages against a
“stop, ¢, upon the main flame and this stop
detains the block b until the pm a passes be-

neath it to its forward end. As the mold-
frame T moves forward the covered guide & of
the ratchet-rod is carried beneath its end, to

“sustain the dog during the latter part of the
forward movement of the frame and the first
part of its return movement, and as the mold-

frame reaches its backwald position the dog
is again in contact with the ratchet- teeth
ready to again push forward the block b. TAs
the frame T is moving bd(,kwm'd the pin fen-
, g%, upon a slotted
a stud-bolt, ¢

ment of the lug ¢! the poutmn of the block b

(at the commemement of the mold-filling) is
regulated, for, when the pin f strikes the said
._]ug, the ra,tchet rod is drawn out more or less

from beneath the covered guide h, (according

to the position of the lug,) and of course the
farther the ratchet-rod is drawn out from the
~ hood &, the less distance remains for it to be
- forced out (or forward) by the dog ¢ before |

‘the forward movement of the mold again takes

place.  As the frame T reaches 11::3 forward

position the front end of the block Z engages
‘beneath an arm, ¢, and by the action ot thm
~arm the rear end of the block is thrown up,
so that the pin «a passes ‘the front point of
‘the block b, as shown in Fig. 3, ready, on the

backward lnovement of the fr._—une to tlavel

along the top of this block, to hold N p the rear
-~ end of the blook Z out ot the course of the
cam 1’,

- It will be seen that the rear end of the Dlock
Z falls when the sliding block b reaches a cer-
tain position, and that the block moves a cer-

tain distance with each stroke of the hammer,

and as the starting-point of theblock b is gov-
verned by the position of its adjustable de-

_taining-hook ¢, it follows that, by the adjust-
~ ment. ot that hook tlie numbw ut bl{)ws on
~each brick is reﬂ‘ulated

- When the mold is in its tdrward position the

stand G/, which extendsupward from the frame
I, is, by the forward movement of this frame,
_blouﬂht beneath the cross bar G, as shown 1 111 ;

mold anfun reaches the position for the re-
ception of clay, as shown in Fig. 1. |
 The mold-frame T is carried back by the
same cams I’ I' that carry it forward. These
cams, in carrying the mold-frame back; act on
a pivoted bearing-block, j, which is thrown up

by the mechamsm for for cing the brick from

the mold, as will be desceribed hereafter. When
the fmnt end of the block j is thrown up into
the course of the cams I’ I’ it is sustained in
that position by pivoted claws % %, which en-
gage pins { [ on the sides of the bloch, and as
the cam I’ acts on the front end of the bloek

to force it backward, the block is still sus-

tained by resting on- I’Ibb m m upon the bars
B B of the flame As the mold-frame attains

1ts backward position the pins or lugs I I reach
‘the ends of the ribs or ledges m m, and the
front end of the block drops, so as to be out

of the course of the cams I’ I’. 'In the inner
sides of the bars of the mold-frame T are
grooves » n, in which are the edges of the
httmo bar or yoke o of the lever s, b} which the
p]unger is brought down to force the brick
from the mold. T_hlS lifting bar or yoke is piv-
oted at its lower end to the sald lever, and
has.a lug or cross-bar, p, which, as the mold
moves forward, 1s carned by the mold-frame
forward, so that the lug or bar i1s brought into

the course of the cams I’ I, and by them
‘raised so as to raise the rear end of the lever

s. The bar or yoke o is slotted at ¢ for the
traverse of the block j, and has a backward-
projecting lug, #, by which the said block is
raised to bring it into the course of the cams
I’ I for the purpose of moving back the molds,
as heretofore described. The rear end of the

lever s is forced down by the action of one of

the cans I’ ou the cross-bart, connecting its two
parts at a point to the rear of the fulerum .
In front of the fulerum is an upwardly-extend-
ing link, », whose upper end 1s connected to

‘the arm 4, so as to draw down said arm, as

snown in full Iines in Fig. 3, to so far tilt up
the rear end Z! of the block 7 as to clear the
pin ¢ from the forward point of the block b.
The forward end of the lever s engages with

the wrmcally sliding' frame w0, to which the
plunger x 1s Elttdbhtd The plunﬂel 1S made

to neatly fit the mold, and descends into and
forces the brick downward from the same
when the mold is in its forward position.
Upon the sides of the frame are wedge-shaped
lugs ¥, which enter grooves z on the sides of
tne mold, to 1nsure the plunger entering accu-
rately mto the mold. .As the bricks descend

‘they are received upon a removable board, 1,

lying on the cross-bar 2 of the table 3. Thlb |

‘table may be attached to the main frame of
the machine, or may have a separate support.

4 is a framesliding horizontally in a longitudi-
nal direction in the table by connection with
the mold through the connecting-rods 5 and 6

‘and lever 7. S 8 are lugs on the top of the

frame. 4, inclined on their rear sides, and on
theb(, luﬂs lies a hame? J, on whose bottom
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are lugs 10, having ineclines on their sides to
slide up the inclines of the lugs 8 8 as the
~ frame 4 is moved backward, so that as the
frame 4 attains its backward position-the lngs
10 ride nupon the lugs 8 and lift the frame 9 so
high that the bricks are raised by its Dars
clear from the board 1; then, as the frame 4
18 carried forward by the retreat of the mold,
the bricks are carried forward upon the frame
) until 1t strikes the end bar 11 of the table,
when the lugs 8 8, by the continued forward
movement of the frame 4, slide from beneath
the lugs 10, and the bricks are allowed to sub-
side upon the Dboard 1, but each advanced
-somewhat more than the breadth of one brick
forward. 'The different vertical positions of
the frame 9 are illustrated in Figs. 1, 3, 6, and
7. The knife Y has endwise reciprocation
over the front bar of the mold when the mold
18 1n 1ts backward position, and receives mo-

tion by a train of gearing, 12, crank 13, pit-

man 14, and bell-erank 15, 16isa rubber pad
to receive the blow of the hammer in case the
feeder may fail to supply any clay to the mold.

1t is evident that a number of these ma-
chines may be associated togetherin a battery,
and that many of the transverse bars and
shafts might extend through the whole bat-
tery, and even in this latter case any of the
hammers might be held up with a block or
other means, and of course all the parts con-
tingent on the action of the hammer would
cease to move until the hammer was again
putin motion. Twohammers may, if desired,
be attached side by side to a single helve, and
in that case, of course, there would two molds
also be used.

IFigs. 10, 11, 12, and 13 illustrate a modifi-
cation of my improvement. In this the mold-
slide T 1s moved forward and backward in
the same manner before described, but the
means for tilting the block Z differs some-
what. -

The hook ) engages beneath a tilting
block, Z#, and, by raising the tront end of the
same when the hammer ascends, throws up
the rear end Z' of the block Z out of the course
of the cams I'.

As the mold fills up to the proper level the
hook ) does not descend low enough to en-
gage the end of the block Z2, and conse-
quently the block Z remains in its horizon-
tal position, and receives the impaet of the
cam I’, to move the mold forward, as before

set forth,

- As the mold-frame moves forward pins 17
on the sides of the block Z? traverse inclined
grooves 13 In the pivoted blocks 19, attached
to the 1nmer sides of the main frame, raising
up the fore ends of the blocks 19, and as the
mold attains its forward position the pins 17
leave the grooves 18 and the fore ends of the
blocks  descend, so that as the mold returns
the pins 17 travel up the inclined upper sides
~of the blocks 19; and by this means the front
end of the bloek Z? is raised, and its rear end

depressed, so that the rear end Z' of the block |

| Z 13 thrown up out of the course of the cains
I’. These motions are illustrated by arrows

in Figs. 11 and 12. - |

1t will be seen that by this modification the
mold is arranged to move forward as soon as
the requisite amount of clay is in the mold,
whereas with the construction before de-
sceribed only the feeding of eclay to the molds
ceases at this time, and each brick receives a
certain number of blows.

In the modification the plan of feeding the
clay to the mold also differs somewhat. The
feeder is similar, but it has but a single bell-

crank lever, L, upon each side, and the upper

arm of this lever is forked at 20, so that the
pins K enter the fork and cause the forward
and backward movement of the feeder by the
upward and downward movement of the ham-
mer without any device in addition to pins K
and bell-cranks L.

I ¢laim as my invention— -

1. The combination of trip-hammer E F I,
fixed mold-bottom U, and sliding portion S,
substantially as set forth. |

2. The sliding bottomless portion S, hav:
Ing extension S’, to receive the clay, and
combined with the reciprocating knife Y, all
as set forth. | |

3. The combination of the sliding portion
S with discharging-plunger #, having a guide,
Yy, entering the groove z in the mold, all sub-
stantially as and for the purpose set forth.

4. The combination of the plunger or ram
z, lever s, jointed arm or cam-yoke o, cam I,
and sliding frame T, forcing the yoke into
the course of the cam as the bottomless mold
arrives at its discharging position, as de-
scribed.

9. The combination of the reciprocating
frames 4 and 9, having inclined lugs 8 aud
10, and associated with rest 1 between the
bars of the frame 3, all substantially as and
for the purpose set forth.

6. The combination of the feeder N, bell-
cranks L and P, hammer-helve E, lugs or pins
K, and hook Q, substantially as and for the
purpose set forth. !

1. The combination of the pin K, bell-ecrank
L, feeder N, mold S U, bammer F, helve B,
hook Q, and bell-crank P, to cause the filling
of the mold uutil the same is filled to a cer-
tain height, when the filling is stopped, all
substantially as set forth,

3. The combination of cams I’, mold-slide
T, tilting bearing - block Z, sliding block b,
pin or lug @, ratchet-rod e, dog ¢, helve E, and
fixed and adjustable stops ¢ and ¢!, all sub-
stantially as set forth.

9. The combination of pivoted block or arm
J, cam I, sliding frame T, cam-yoke o, lever
s, pins I, hooks %, and ledges m, all substan-
tially as and for the purpose set forth.

In testimony of said invention I have here-
unto set my hand.

Witnesses: EDWIN F. ANDREWS.

SAML, KNIGHT, |
ROBERT BURNS. -
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