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PATENT OFFICE.

EDGAR LEROY LOUDENSLAGER, OF TOLEDO, OHIO.

TILE MANUFACTURE.

Application filed June 22, 1921. 'Serié.l No. 479,527.

To all whom it may concern. :
Be it known that I, Epcar Leroy Loupex-
SLAGER, a citizen of the United States, re-

siding at Toledo, in the county of Liucas and -

State of Ohio, have invented certain new
and useful Improvements in Tile Manufac-
ture; and T do declare the following to be a
full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to ‘which it appertains to make and
use the same, reference being had to the ac-

companying drawings, and to the letters and.

figures of reference marked thereon, which
form a part of this specification.

While in many structures tile flooring
would be highly desirable, it happens in
most cases that its cost is prohibitive. The
high cost of such flooring is due largely to
the expense of producing tiles by the ce-
ramic art and to the time, labor and skill
requisite in the assembling and laying of the
individual tiles in proper formal and orna-
mental relation. The present invention is
designed to furnish a method and a ma-

chine or apparatus by means of which the

objections and difficulties here indicated are,
to a great extent, overcome. More particu-
larly, my invention is intended to furnish
means by which a strong durable satisfac-
tory inexpensive substitute for the usual
burned tile is rapidly produced, and by
which the cost of laying the tiles is reduced
to a minimum. These results are attained
by flexibly connecting, in suitable sections
or groups, many of the tiles, all arranged
in proper order, so that many tiles may be
simultaneously placed, and whereby consid-
erable areas may be rapidly covered, and
without the exercise of much skill. -

The broad inventive idea here outlined
may find expression in a variety of forms.
One illustrative embodiment of an :appara-
tus for producing the flexibly ~connected
groups of tiles above referred to, twhich T

find efficient in practice, is illustrated in the

accompanying drawings, in which—

Figure 1, 15 a plan-view of a portion of
my apparatus; Fig. 2, a side-elevation of
the same; Tig. 3, a side-elevation of the rear
end of that portion of the apparatus indi-
cated in Figs. 1 and 2; Fig. 4, an end eleva-
tion of the same; Fig. 5, a top plan-view of

part of an endless chain-belt hereinafter re-

ferred to; Fig. 6, a side-elevation of the

same; Fig, 7, a front elevation of the front
end of the machine; Fig. & o central ver-

tical sectional elevation of the. chain-belt
and its guides and sprocket-wheel; Fig. 9,
a top-plan view of the mold-plate herein-
after referred to; Fig. 10, a cross-section of

the same taken on line o—a, Fig. 9; Fig. 11,

a cross-section of the same taken on line
b—b, Fig. 9; Fig. 12, a cross-section of the
same taken on line.c—e, Fig. 9; Fig. 13, an
elevation, seen from the rear end of the

machine, of the device for feeding to the
mold:plate the removable knock-out plates
which form bottoms for the matrices of the

mold-plate, being partly in section taken
on line d—d, Fig. 14; Fig. 14, a side-eleva-
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tion of the same; Fig. 14?, a sectional eleva- -

tion taken on line a—a, Fig. 14; Tig. 14", a
sectional elevation taken on line o—uw, Fig.

14; Tig.-15, a plan-view of a portion of the

same viewed from line w—wu, Fig. 16; Fig.
16, a section taken on line 6—0, Fig. 15;

Fig. 17, a section taken on line c—c; Fig.

155 Fig. 18, a side-view of a detail of the
rocker-arm and push-rod for feeding the
knock-out plates hereinafter referred to;
Fig. 19, a front view of the same; Fig. 20,

75
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a detail of the same, showing the accom-

panying spring; Fig. 21, an end-view of the
same; Fig. 22, a side-elevation of the hopper
for “mud” and the feeding mechanism ac-
companying the same; Fig. 923, a central

vertical sectional elevation of the same taken

on line f—f, Fig. 24; Fig. 24, an eleva-
tion, seen from the rear of the machine, of
one-half of the same; Fig. 25, a front-eleva-

‘tion of the other half of the same; Fig. 26,

a plan-view of the finger-plate for feeding
“mud” to the matrices of the”mold-plates
(Tigs. 9 to 12,); Fig. 27, an elevation of

the mechanism designed to supply a netting

or fabric to the form-plate illustrated in .

Tig. 9, the left half of this view being seen
from the right on line a—a, Fig. 28, the
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right half being seen from the right on line -

b—b, Fig. 28; Fig. 28, a side-elevation of
the same seen from the left in Fig. 27; Fig.
29, a top plan-view, on an enlarged scale,
of one of the sliding bearings for the shear
blade hereinafter referred to; Fig. 30, a
side-elevation of a roller adapted and ar-
ranged for smoothing and trowelling the
“mud” in the mold plates; Fig. 31, a front-
elevation of the same; Fig. 82, a perspective
view of the mechdanism which receives from
the endless chain-belt, indicated in Figs. 1
and 2, the successive mold-plates and which
inverts and delivers the same to the appars-
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tus for extracting the molded tiles from
their matrices; Fig. 83, an enlarged sectional
elevation of one of the spring supports;
hereinafter referred to, for holding the in-

& verted mold-plate during the operation of

the knock-out plugs hereinafter referred to;
Kig. 34, a perspective view of the device for
extracting the freshly molded - tiles from
their matrices; Fig. 35, a side-elevation of a
ratchet-wheel hereinafter referred to; Fig.
36 is a plan view, with parts broken away,
of a pavement or tile unit or group as pro-
duced thereunder; and Fig. 37 is a partial
section therethrough. :

Corresponding reference - characters rep-
resent like parts throughout the drawings.

While the word “tile,” as generally used,
means an article of burned clay, or some-
times, metal, in this specification the word
means a tileshaped article or plaquette com-
posed -of a cementiticus substance, such -as
a. suitable mixture of Poitland cement and
a fine crystalline granular substance, such,
for instance, as ground marble, which has
been wetted to a partially liquefied stats and
then cast in suitable molds. In the course
of their manufacture my tiles are allowed
to remain in their molds or matrices until
sufficiently hardened to retain their shape
but not sufficiently to adhere to the mold.
The partly hardened casts are next removed
from their matrices and are allowed to
harden and are subjected to such further
treatment as may be deemed needful to fit
The cementitious substance
here referred to, while in its wet state, will,
for the sake of brevity and clearness, be
termed “mud.”

In the drawings, 1 is a form or mold-
plate in which a number of tiles or plaquettes
may be simultancously cast. (See T'igs. 9
to 12, inclusive.) This plate consists of a
metal casting 2, in the present instance, for
illustration, rectangular in outline, and hav-
ing therethrough series of openings 8, shown

in the drawings, for convenience of illustra-

tion, as oblong rectangles, symmetrically
arranged in straight rows, the ends of the
openings in alternate rows falling opposite
the middle of the openings of the adjoining
rows. - It will be understood, of course, that
these shapes may vary as occasion may re-
quire. The tops of the dividing walls which

separate the openings 8 are accurately

kerfed, as at 4, and into these kerfs are
tightly fitted thin longitudinal spacing-
strips and cross-pieces 5—6. On each side

. of each of the pieces 5-—6 there is formed by

60
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the tops of the walls of the chambers 3 nar-

row shoulders -or ledges 7. These ledges.
form supports for the margins of thin plates

8 which fit loosely in the spaces bounded by
the pieces 5—6.  The plates 8 may be of

-glass or polished steel or other suitable ma-

terial, and if desired the upper faces of

1,451,229

these plates may be either polished or or-
namentally engraved or embossed. These
plates 8, termed herein “knock-out plates,”
form removable bottoms for the cells or

matrices the sides of which ave formed by «

the thin strips 5—6. The upper exposed
surface of the plates 8 give corresponding
surfaces to the faces of the finished files or
plaguettes. The pieces 56 are preferably
notched, as at 9, for the purpose presently
to be explained. :

Assuming that ‘the cells or matrices 10,
illustrated in Figs. 11 and 12, are filled with
mud and that the upper part of the mud
hag embedded therein stout crossed cords
which rest in the notches 9, it will be seen
that when the mud has become sufficiently
set to retain its shape, the form may be in-
verted and the contents of the chambers 10
may be ferced out by means of suitable
plungers moving against the plates 8 through
the openings 8. The knock-out plates 8
will now be uppermost and will be readily
removable, leaving a surface on the tile cor-
responding to the surface, smooth or other-
wise, of the knock-out plate. .The half
hardened plaquettes or tiles having been
discharged upon a flat plate or tray are
removed to suitable racks where they are
given such treatment as may be required and
where they are allowed to harden. _
be seen that the cords above referred to as
resting in the notches 9, are embedded in
the tiles and hold groups of tiles,—150 in
number in the present illustrative form,—
flexibly connected in the same relation as
when 1n the mold-plate.

In the production of the flexibly connected
series or groups of tiles by my method or
process, certain steps may be performed
manually, but for the sake of economy of
time and labor the several steps necessary to
effect the results above indicated, should, in
the main, be performed automatically by
instrumentalities, substantially such as are
now to be described.”

An elongated table or bench 11, carries an’

endless belt or apron 12, running over and
under the table upon pulleys 13, journaled at
opposite ends of the table. For details of the
table, belt and pulleys, see Figs. 5, 6,7 and 8.
The endless belt is actuated, preferably, by
an electric motor 14, belted and geared to the
rear pulleys 13, as illustrated in Figs. 3 and
4. The endless belt 12, is provided at inter-
vals with cross-pieces 12* spaced apart such
distance as to conveniently support the mold-
plates 1. A mold-plate being placed upon
the moving apron at the front end of the ma-
chine, it becomes necessary to furnish the
matrices 10 with knock-out plates 8 to form
complete molds for the reception of the mud.
To this end there is provided for the plates

8 a receptacle 15, secured across the top of.

the table and directly above and close to
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the belt 12. The bottom of the receptacle 15
ig inclined downwardly in .the direction of
the travel of the belt and is divided by thin
narrow longitudinal partitions 16 and cross-
partitions 17 into box-like chambers 18, into
which the plates 8 may loosely fit flatwise.
Beneath the lower edges of the cross parti-
tions 17 are slots 19, thromm which single
plates 8 may slip edgewise. The hottom of
the receptacle 15 f01ms, with the partitions
16, rows of ways or chutes 20, corresponding
in number and width to the rows of matrices
10 in the mold-plate 1. The discharge ends
21 of the chutes 20 are located dix ectlv above

the matrices 10 as they are carried along by

the belt 12 and are arranged w1th one half
of the series of discharge Domts in advance
of the other half, so that they correspond
With the staO’overed relation of the matrices.

o At the rear and beneath the elevated part

of the receptacle 15 is a shaft 22, journaled
on the opposite sides of the frame 11, and
having ad]ustably secured thereto a series
of upright arms 23, corresponding in num-
ber to the several receptacles 18. Bach of
these arms carries at its upper end. a swiv-
eled piece 24, through which passes a push-
rod 25, arranged to rec1proeate in the bottom
of the leceptade 18 and in elinement with
At each forward movement each
push-rod will engage the rear-edge of a plat"
8'in its box-like recept‘lcle 18, and will pro-
ject the plate -through the slot 19 into its
appropriate matrix 10 in the mold-plate 1 as
it moves from beneath the receptacle 15.
This reciprocatory movement of the. push-

fingers is effected through the rockin‘g of the

shaft 22, which has secured to it, af one end,
an arm 26 the outer end of Whlch 18 plvoted
to one end of a connecting rod 27, Having

a crank-connection, as at 28 with a worm.

wheel 29. This worm-wheel is journaled at
the side of the frame 11, and is in engage-
ment with a worm 30, on shaft 31, journaled,
as at 82, lengthwise of the frame 11.. 33 is
a friction-clutch-member fastened upon the
shaft 81. 84 is a companion clutch-member
fastened upon shaft 85, which extends along
the side of the frame 11 and which is driven
in harmony with the movement of the belt 12
by suitable associated gears, as indicated in
Figs. 3 and 4. Biake-bands 36 ave at their
meehno ends pivotally connected together
and to the member 34, as at 37. At their
opposite ends these bands are connected by m
toggles 88, with opposite margins of a disc
39, fixed on one end of a short shaft 40, ex-
tendlnd through and mounted in the membel
34. The 0ppos1te end of the shaft 40 carries
an arm 41, the free end of which rides upon
a conical sleeve 42, revoluble with and slid-
able upon the shaft 85. The forward move-
ment of the cone 42 swings the arm 41 and
the toggles 38 so that the brake-bands 86 are
caused to elasp tightly the clutch-member

a

33' and go that the shafts 31 and 35 now

ravolve together. It will be seen that when

the cluuch members are engaged, the push-
fingers 25 will be caused to reciprocate by

means of the rocking of the arms 23 and 26

and their connection 27, with the gears 29
and 80. Springs 25, coiled about the push-
rods, prevent breakage of machinery in case
of failure of a plate 8 to feed properly. In

order that the feed of the plates 8 to the:

mold-plate 1, as here described, shall begin
and terminate with the passing of the mold-

platé, and that the clutch for the shafts 81 -

and 85 may be thrown into.and out of gear at
the preper moment; I provide my mold-plate
with a side-rail 43 beveled as at 44 at its
front and rear ends.
(Fig. 14) has a groove 45. which loosely re-

ceives the lower end of a bifurcated lever 46,

fulerumed as at 47, on the frame of the ma-
chine. 48 is a short horizontal shaft having
at its outer end a depending arm 49 engaged
with ‘a crotch 50 in the top of the lever 46.
At the other end of the shaft 48 is an arm 51,
lying in the path of the rail 43 on the mold’
plate:1. When the: beveled part.44 of the
rail comes in contact with the arm 51, the
arm-slides up on top of the rail-and there

rides until it slides off the rail with the pass-

ing of the mold-plate. - The upward swing
of’ the arm 51 gives a part turn to the shaft
48, causing ’che arm 49 to swing the lever 46
and to shlf‘t the conical sleeve lnto working

position.” Asthe arm 51 slides off the rail 43 '

the clutch 1s disengaged ‘and the: operation
of the feed-fingers ceases until again set in
motion by the _passing.
mold-plate.

The several matrices of the mold plate

having been supplied with their knock-out
Dlates 8, it moves steadily forward until it
comes into operative relation to-the devices
illustrated in Figs. 22 to 26, inclusive, show-

ing the mechanism by which mud is supphed '

to the cells or matrices of the mold-plate 1.
52 is -a-box or hopper secured  dirvectly

80

The conical sleeve 42 -

85

90
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~of ‘the succeedmg _
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above and across the path of the ‘mold-pla‘tes?, ‘

and-having an open-top adapted for thecon-
venient charging of the hopper with mmud.

The narrow elonqaterl outlet’ 53, through

which the mud escapes onto the MOVINgE
mold-plate: is supplied with a gate 54, se-
cursed ‘at each end to a rod 55, v ertlcally mov-
able in guides 56.. The rods are héld nor-

mally deplessed by spr ing 57.
have at their lower ends rollers or casters 58
directly in the path of the rails 43 on the
mold-plates. As the mold plate approaches.
the rolls 58 ride up on the forward beveled

parts 44 of the rails 43, thus opening the °

gate 54 and permitting the semi-liquid con-
tents of the container 52 to flow into the
matrices of the mold-plate.. As the mold-

plate recedes, the reverse action of the roll-’
ers, riding down off of the rails 43, autemati-
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cally closes the gate. To insure the uniform
Hovr of the more or less liquid mud and to
prevent the clogging of the outlet 53, I pro-

vide a plate 59 —illustrated in Fig. 26,—
having fingers 60 at its forward adge, which

plate extends across the interior of the re-
ceptacle 52, and which, through a narrow
opening 61 reciprocates upon the inclined

bottom 62, inte and out of the coniracted

mouth 53. This movement of the plate 59 is
effected by means of arms 63, toggled at
their upper ends, as at 64, to the upper rear
edge of the plate 59, and at their lower énds
gecured, as at 65, to a shaft 66 which is jour-
naled on the sides of the frame 1% The
shaft 66 has secured tc one of ifs ends =
downwardly projecting arm. 67, the lower
end of which rides upon a cam 68 fixed upon
the shaft 35. A spring 69, holds the arm in
engagement with the cam. The rotation of
the cam swings the arm 67, rocks the shaft
66, and,—through the arms 83 and the con-
nectlons 64,—causes the reciprocation of the
plate 59. This motion of the plate Keeps
the ‘bottom part of the contents of the con-
tainer constantly stirred and, when the gate
is open, insures a steady flow of the mud
during the passing of the mold-plate-and
until the hopper is empty.

The next step in pursuing my method and
in the operation of my apparatus is to sup-
ply to the mud-laden matrices a fabric which
shall be permanently embedded in the tiles
when completed.  This fabric may consist of
a cloth loosely woven from varns of any tex-
tile strong encugh to hold the finished tiles
together, when being laid, in the same vela-
tion and series or groups .as when moulded
in their associated matrices. Instead of a
cloth, & stout netting may be employed. In
the present instance, for illustration, the net-
ting is so ccarse that but three lengths of a
stous-cord or flexible wire ars embedded in
each tile,—two crosswise and one lengthwise
of the tile,—the cords being knotted together
at their intersections. These cords when in
place rest in the notches 9, illustrated in Figs.
10and 11. Thenet or-fabric referred to, made
in considerable lengths, is wound upon =
reel or spool 70, loosely journaled upon
standards 71, secured to opposite side-mem-
bers of the frame 11. A pair of rolls 72,
(shown in half-length in Fig. 27,) are jour-
naled on standards secured to the frame 11,
one above the other, across the frame, near
tothe reel 70, and are arranged to draw from
the reel, at intervals, the fabric indicated
by the dotted line 74. A pulley 75, on the
shaft of the upper rell 72, is belted to and
is driven by a pulley 76; on the t of a
worm-wheel 77, engaged and driven by a
worm 78, on shaft 35. (See Figs. 27 and
28:) A table 79, consisting of a smooth sheet
of metal, extends forwardly from close to

p
S8

"the rolls and in horizontal alinement with

1,451,229

the opening between the rolls 7273, and is
arranged to receive from the rolls the net-
ting or fabric 74 as it is pulled from the reel
70.- 80 is a knife extending across the frame
of the machine and having a slanting shear
edge. The knife is at each end secured to
a block or frame 81, which slides vertically
in a guide in a standard or pillar 82, mount-
ed on a side member of the frame 11. The

‘blade 80 is disposed in such relation to the

table or plate 79 that the edge of the plate
serves as'a stationary member of a pair of
shear-blades. The blocks or frames 81 have,
respectively, an inwardly projecting arm 83,
which carries on its under side-a roller 84,
arranged to mount and ride upon the rail 43
of the mold-plate as it travels beneath the
table 79. 85 indicates a rod.or bar pivoted
at one end, as at 86, to the sliding bleck or
frame 81 and pivoted at its other end, as-at
87, to the standard 71. - There are two of
the rods or bars 85, located at opposite sides
of the frame 11 and immediately beneath the
projecting ends of the shaft 73® of the lower
roll. 78. Before starting the machine .a

length of the fabric or netting is pulled be--

tween the rolls and stretched along the
length of the table 79. When the rollers 84
mount the rails 43 of the moving mold-plate
the knife 80 is lifted by the upward move-

ment of the blocks 81. At the same moment,’

by the same movement, the pivoted ends 86
of the rods 85 are also lifted, thus engaging
and lifting the ends of the shaft 732, so that
the fabric. 74 is now ‘pressed between the

~upper. revolving roll 72 and the lower roll.

The fabric is-thus pulled from its reel and
fed along the table over and upon thé mud-
laden mold-plate, the driving mechanisms
for the plate and the fabric being timed to
move in unison. As the mold-plate moves
from the beneath the table 79, the rollers 84
descend from the rails 43, lowering the
blocks 81 and, by the downward swing of

the rods 85, permitting the roll 73 to fall

away from the upper roll thus stopping the
feed of the fabric. The downward move-

70
75 |
80
65
20
13}
;ﬂﬂ
105

110

mnent of the blocks 81 also lowers the knife .

80 which, in conjunction with the edge of
the plate or table 79, shears the netting or
fabric at the rear of the departing mold-

‘plate, leaving the fabric in position for a

repetition of the operation here described.
The fabric or netbing which is to hold the
molded articles in proper relation, being
now applied upon the top of the more or less
liquid mud, it is necessary that the retain-
ing strands be partly or wholly embedded
in the material. The extent or depth of the
burial -of the several strands will depend
somewhat npon the kind of surface to be
given to the finished tile. If the exposed
surface of the tile is to show bits of colored
marbles or .is to include other substances
than mere ssnd and Portland cerent, it
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will, d4sa ma,tter of économy, be found a,cl~
visable to fivst partly fill the matrices of

: the mold-plate with the more expensive sur-

10

15

facing material, then to apply the metting
or fabrie, and to then camplete the ﬁlhn<r
of the matrices with the cheaper materlal

Should this me‘fhocl be followed thé netting -

or fabric will, of course, be more deeply
embedded than if it were applied to filled
matrices and then by pressure or troweling
sunken ints the mud. In Figs. 1 and g
are indicated a means, marked 02‘1 for sup-
plying the matrices with an additional layer
of mud atfer the fabri¢ or netting llas been
applied. In case two kinds of mud are to
he employed. then the second hopper, feed-
ing devides and gears will be the same as
hereinbefore described. (See' parts indi-
cated by thé reference characters 52 to 69,
inclusive.)

88 is a roll: journaled in " bearings 89,
mounted on the side-members of the fr ame

11, and of the same length as the width of

25

30

the mold- plate The roll is disposed directly
above and across the track of the mold-
plates and so close to the plates that the
bottom of the roll barely touches the tops
of the spacing-strips 5
signed to contdct l1rrhtly with the surface o

the mud in the matrices of the mold-plates.
an(l t6 lﬂzwe a troweling effect upon such’

sursace T this end, tl\e surface of the roll
is given a greéater speecl than the travel of

‘ the mold- plates the rotation of the roll be-
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in the direction of such travel. The

l is revolved through. a band-wheel 90,
on the shaft of the roll, belted to a pulley
91, on_the shaft of Whlch is another pulley

992, belted in turn to a pulley 93 fixed on-

the shaft 18% of the SDrockets 138 which
drive the endless belts for the mold- plates.
(See Figs. 4, 7, and 28.):
that if the fabric or netting ‘74 rests -on
top of the mud,—mnot hqvm(r been. buried
by a second apmlcatlop from the hopper
59 —this “tY")VJGllDO‘” by the roller 88 will
so mingle the stra ands of the netting or fabric
swith

of the tile.

The contents of the matnces 10 having

heen subjected to the action of the roll 88,

should now be carefully inspécted, since
after the next step it will be impracticable
to correct any imperfections in any of the
soft molded articles. This inspection may
take place during the passage of the mold-
plate to the point where the endless carvier
12 turns clownwardly for.its return beneath
the bench or table. At this point the mold-
plate slides onto a table 94, one end of
which is pivoted, as at 95 upon ~ the

top of an elonoatecl bench or frame '96
which mayv be a “continuation of the bench 3

or frame 11. The table 94 has at each side

It will be seén

the mud that such strands will be:
partly or wholly mcorporated in the boer ,

¥

“un inwardly tumed hook 97’ p1vote(l at

its lower end to the édge of the tafble,_

as at. 98, the top of the hook bemg beveled
1nwardly
provided with a sp:
holds the hook preséed inwardly to sligh
overhang the table.

otop

The pivoted end of the hook. is =
#——not shown~wh h

ly
The 1nold- plate having
been fecl onto the_table and -against the
or. shoulder 94:a the operator covers,
the mold plate with a flat tray. or plate of

70

75

sheet metal whlch conforms m outhne to .

the filled portion of the 1d-plate.

The_'

hooks 97 yield to the pressure of the edges"

of the tray upon the . beveled ’cops of the

hooks and 1mmed1ately snap into engage-
ment with' the opposite, edaes of ‘the tray
when ‘it is ‘pressed down upon .
plate ~and - against the plastm tlles or
plaquettes.

attached mold-plate, be §wung over upon

its pivot 95 into inverted p051t10n o' that
the tray will fow be underneath the mold-

plate.. This movement of the mold- “plate
places its ends wpon the cross-ba $ 99, the
ends of which are °upported upon endlesa
chains’ 100, which rin upon sprockets 101

80

Now the table 94 may with »lt({'

the .mold:

85

90"

and 101= at opposite ends of the frame 96._

These chams and the1r connectlncr Cross-
vy table 94
over the top of the framé or table 96 and‘
When ‘the tablé.
‘,‘the, L
> stops

pieces move stép-by-step from

return beneath the’ Arame.
94 is turned over 1nto 1nverted positi
bﬂvelecl endq of “the hooks 97 st
97, “causing the hooks to swing outwardl

and to release the mold- plate from the tableh

so that the table i is now free to swing back»‘

‘to its original position. o
The two endless chams 100, carry—be-

sides the cross-bars 99—1ntermed1ate ero<s¥

%5

100

. 105

bars 102, of léss thickness than the bars, 99..
The bars 102 -ave boréd -and threaded at’
suitablé intervals for the receptlon of =

sleeves o1 sockét-pieces 103.

pieces is a short pin 104, which is held
nnrmally projected by & 001

cl'%prmg 105

(See, Fig. 33.)
PIOtlllCllnG' from each of thegs socket— .

110 "

interposed be‘(weep the mn and a screw—_ o

plun 106, by méans of . wh ich. the teﬂsron
£ the spring is adjusted as Way be desired.
VVhen the table with its load: is 1nverted

the tray ‘above referréd to now rests upon:

115

the ‘projecting pins 104, while the ends of ‘

the mold-plate rest upon  the crosmbars 99.

The terision of the springs 103 is such that

the tray is Vleldln oly held up against the
surfaces of the plaquettes

120

A stourt ‘frame 107, (see Tig.. ‘%4) be~.,‘,
strides the chain-belt 100 and has }011rnaleclﬂ B
across its top a shaft 108 Whlcll carries a

loose gear- whedl 109, This gear is en(mtred

195

by a pinion on shaft 110, which left also_‘ -

carries a sprocket 111, w lnch is connected by

chain 112, with: a sprocket 118, on che slmft,"'

5, the cons tant rotation of which gives cor-
reeponclmrr rotation to tihe gear 109 A

130 -
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clutch 114, controlled by # cord or similar
device 115, within convenient reach .of the
operator, throws the gear into operative en-
gagement with its shaft 108. The clutch is
of the familiar sort which is automatically
disengaged with each rotation of its shait
and needs not be here more specifically de-
scribed. g .

116 is a horizontal plate, which I shall
term a knock-out, and which is vertically
movable between the corner posts of the
frame and which serve as guides for the
knock out. The bottom side of the knock
out, which is preferably of cast metal, has
downwardly projecting pins 117, corre-
sponding in number and arrangement with
the openings 3 in the mold-plate. The knock

“out is suspended by two pitmans 118, piv-

oted at their lower ends, as at 119, to op-
posite “sides of the knock out, and piv-
oted at  their upper ends, as at 120, to
cranks 121 ‘on the ends of the shaft 108.
A rack-bar 121, which moves in harmony
with the knock out is secured to the kuock
out by means of a shackle 122 and a clamp-

“ing serew 1212 and is guided, vertically

upon one of the corner posts of the frame
107." . The teeth of the rack-bar are in en-
gagement with a pinion 123 on the shaft of
which is a sprocket 124, which carries and
drives an endless chain 125. - This chain runs
upon another sprocket, 126, (see Fig. 32,
fast upon the pivot-shaft 95 of the table 94.

127 is a rack-bar which slides vertically
in guides;/—not shown,—on one of the cor-
ner. posts of the frame 107. This rack-bar is
connected with the knock out by means of
a shackle 127° which embraces the rack-bar
between the stops 1272, While these stops
cause the rack-bar to reciprocate vertically
with the knock out, they permit a limited
movement of the knock out without moving
the rack-bar. 128 is a ratchet-wheel fixed
on shaft 129. Loose on the same shaft and
in engagement with the rack-bar 127 is a

" gear 130, having pawls 131 engaged with
the teeth of the wheel 128 in such manner

that the gear 130 can drive the ratchet-
wheel and its shaft only when the rack 127 is
moving upwardly. On the shaft 129 is a
sprocket wheel 132, connected by chain 133
with a sprocket 184 fixed on the shaft of the
sprockets 101,

Assume that a mold-plate with its charge
of flexibly connected plastic tiles has been
fed to and rests upon the table 94; also that
an inverted mold-plate 1 rests upon the
cross-bars 99 of -the conveyor 100, imme-
diately beneath the knock out 1167 that an-
other mold-plate in like manner rests upon
the conveyor end-to-end with the one under
the knock-out, and that there is a space left
on - the conveyor for the reception of the

mold-plate Iying on the table. Now, the.op- .

erator throws the clutch 114 into engage-

1,459,896 .

ment with the revolving gear 109, causing
the cranks 121 to describe a complete revolu-

tion which lowers the knock out to its low- -

est position and returns it to its upper posi-
tion where the clutch is automatically dis-
engaged. In the descent of the knock out,
the downwardly projecting pins 117 enter
the upturned holes 3 in the metal casting
2, and strike the several plates 8 and push
them and the plastic tiles out of the matrices
10, the several pins 104, upon which the re-
celving tray rests, yielding to this pressure
of the knock out. The mold-plate is thus
freed from its tiles which now rest upon
the tray beneath the mold-plate. In the
descent . of the knock out, the rack 1217,
through the gears 123, 124, 126 and chain
125, causes the table 94 to swing on its pivot

80

and to deposit its load on the conveyor 100.

The ascent of the knock out, reversely, re-
stores the table to its original position. . The
descent of the knock out with the rack 127
causes the gear-wheel 130 to revolve 1dly, but
the npward stroke of this rack, through the
ratchet-wheel 128, the sprockets 132—134
and the chain 133, moves the conveyor for-
ward one step, thus bringing another mold-
plate into operative relation to the knock out
and presenting the emptied. mold-plate and

the filled tray to be disposed of. Tt will 9

be seen that by reason of the lost motion
of the shackle 127" between the two stops

88

90

127%, the conveyor 100 does not begin to

move until the knock out has been lifted
clear of the mold-plate.

The empty molds are cleaned and sent
back to the head of the machine. The plates
8 are carefully removed from the tiles, leav-
ing an unbroken surface, and the tray caz-
rying the tiles is removed to a suitable cur-
ing chamber. The product from  this ap-
paratus is & flexibly connected pavement
unit having a continuous surface. The fab-
ric 74 has warp 135 intersecting woof 186 in
the tile or block 137. "Accordingly, the tile
is fully assembled. in the grouping for in-
stallation as a continuous pavement surface
and has but to be flushed with the anchor-
ing cement for completing the installation.
These tile units may be kept in storage and
readily transferred with minimum danger
of fracture! '

Having described my invention, what X
claim and desire to secure by Letters Patent
of the United States is,~— ’ '

1. The method of producing tiles of the
described character, which consists in form-
ing of partially liquefied cement s plurality
of closely adjolning symmetrically arranged
tile-shaped plaguettes, then, while said ma-
terial is still soft, connecting such plagucttes
by embeddine therein a suitable flexible fab-
ric, and then supporting the vlaquettes, so
connected, in undisturbed relation until suf-
ficiently hardened for use.
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2. The method of producing tiles of the
described character, which consists in charg-
Ing into series or groups of symmetrically
arranged matrices a partially liquefied co-
ment, then embedding in such cement flex-
ible material which connects the adjoinin~
plastic tiles or plaquettes thus formed and
then, when said tiles or plaquettes have be-
come partially hardened, simultaneously ex-
pelling them from their matrices onto a re-
ceiver adapted to hold said tiles in undis-

turbed relation until sufficientlv hardened

for use, -
. 3. The method of casting blocks compris-
ing charging a plurality of adjacent molds

with plastic material, and extending strands

in intersecting directions to be anchored with
said material in said molds, and troweling
the material to anchor the strands therein.

4. The method of casting blocks compris-
Ing grouping semi-plastic casts in stagoered
relation in a form, anchoring a mesh fabric
therewith, turning over a group of said
blocks as a unit, and separating the casts
from the form.

5. The method of producing tiles of the
described character, which consists in chs o
ing into series or groups of closely adjoin-
Ing matrices sufficient partially liquefied ce-
ment to partly fill the matrices, then, while
the cement is still soft, flexibly connecting
the contents of such matrices, then adding
enough more partially liquefied cement to
completely fill the matrices, then, when the
cement is sufficiently hardened, simultane-
ously expelling from the matrices the mate-
rial so molded onto a snitable tray, and then
retaining upon said tray the tiles or pla-

~quettes so formed in undisturbed relation
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until hard enough to be used.

6. In an apparatus of the described char-
acter, a mold-plate having therethrough se-
ries of symmetrically arranged openings in
communication with corresponding series of
matrices conforming to the tiles or plaquettes
to be formed, and in each of said matrices
a knock-out plate carried by the mold-plate,
which knock-out plate forms the bottom of
the matrix and which is adapted by move-
ment into the matrix to expel therefrom a
tile cast therein.

7. In an apparatus of the described char-
acter, a mold-plate having series of closely
adjoining matrices arranged in rows, the
matrices of alternate rows being in stas-
gered relation to the matrices of the inter-
vening rows and provided with knock-out
plates, the bottoms of said matrices having
shoulders or stops for the support of knock-
out plates, the mold-plate having there-
through openings which coincide with -the
matrices and through which such knock-out
plates may be actuated.

8. In an apparatus of the described char-
acter, a mold-plate having therethrough se-

2
i

ries of symmetrically arrarged openings in
communication with corresponding series of
matrices conforming to the tiles or pla-
quettes to be formed and provided with
knock-out plates, the upper edges of the

70

walls which separate said openings beino

kerfed, thin metal strips having their lower

edges held in such kerfs and forming the -
sides and ends of said matrices, the tops.of .

said separatino walls at the sides of the thin
metal strips forming shoulders adapted for
the support of knock-out. plates which form
bottoms for the matrices. I
9. In an apparatus of the described char-
acter, a mold-plate having a-series of mat-
rices, detachable knock-out plates forming
bottoms for the matrices, and carried hy the
mold-plate, a conveyor support for the mold-
plate, and automatic devices disposed di-
rectly above the path of the mold-plate and.
operable in harmony with the movement 4f .
the conveyor for containing and supplying
to each of said matrices one of such knock-
out plates. , Co
10. In an apparatus of the described char-
acter, a mold-plate having series of matrices,

75,

80

86

knock-out plates which form bottoms for

the matrices and carried by the mold nlate.
a conveyor support for the mold-plate, and
automatic devices disposed directly above.
the path of the mold-plate and operzble in
harmony with the movement of the con-
veyor for supplying partially liquefied ce-
ment to said matrices, said material being
sustained by the mold plate as carrying the
matrices and the knock-out plates, '

o5

100,

11. In an apparatus of the described char-

acter, a mold-plate having a series of mat-
rices, detachable knock-out plates which
form bottoms for said matrices, and carried
by the mold-plate, a conveyor support . for

105

the mold-plate, automatic devices disposed

directly above the path of the mold-plate
for containing and supplying to each of
said matrices one of such knock-out plates
to be supported by the mold-plate, auto-
matic devices disposed directly sbove the
path of the mold-plate for supplying par-"
tially liquefied cement to the matrices, and
means. for actuating said two automatic sup-
ply devices in harmony with the movement
of said convevor- support. '

12. In an apparatus of the described char-
acter, a mold-plate having closely adjoin-
ing matrices, means for charging said mat-
rices with partially liquefied cement, means
for embedding in the partially liquefied ce-
ment. contained in said several matrices a
suitable fabric, and means for expelling from
sald matrices such cement—svhen sufficiently
hardened—together . with the
fabric. S

13. In an apparatus of the described
character, a mold-plate having series of
closely adjoining matrices, means for feed-.

10
115
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‘series of mairices, for each of

ing to said matrices knock-out plates which
form bottoms for the matrices, means fov
charging intc the matrices a partially
Liquefied cement, devices for embedding in

" such cement a fabric capable of holding the

cagts so formed—vhen hardened—against
separation, means for smoothing the exposed
surfaces of the unhardened cement in the
matrices, devices for expelling simultane-
ously and in nndisturbed relation the several
knock-out plates and the casts so connected.

14. In an apparatus of the described
character, a mold-plate having therethrough
o series of openings and ‘2 corresponding
saich mabrices
a knock -out plate carried by the mold-
plate which knock-out plate forms the bot-
tom of the matrix, means for charging into
said matrices a partially liquefied cement,
devices for investing in such cement a fab-
ric capable of holding the casts so formed—
when hardened—in assembled relation, de-
vices for detachably securing a tray upon
the mold-plate in contact with the cement
and as a closure for the matrices, means for

inverting the mold-plate, and means oper-.

ating through said openings in the mold-

plate for actuating the lmock-out plates

and for expelling the contents of the
matrices.

15. In an apparatus of the described
character, a mold-plate having matvices con-
forming to proposed groups of tiles and
adapted for the reception of partially lique-
fied cement, means for investing in cement
contained in said matrices a fabric which
flexibly connects in asserabled relation the
casts so formed,—when hardened,—and de-
vices for simultanecusly expelling such
casts, so connected, from their said matrices,
in undisturbed relation. ' '

16. In an apparatus of the described
character, a moid-plate having therethrough
series of openings and having corresponding
matrices adapted for the veception of par-
tially liquefied cement, knock-out plates
supported in and which form bottoms for
the matrices, means for investing 1n cement
contained in said matrices a suitable fabric,
a reciprocable knock-out having projections
corresponding in number and arrangement
with the several openings in the mold-plate
and adapted to expel the several knock-out
plates and casts from said several matrices,
and gears which move the mold-plate into
and out of operative relation to the recipro-
cable knock-out plate in haimony with the
movement of such knock-out plate.

17. An apparatus of the described charac-
ter, comprising a mold-plate having there-
through series of openings and correspond-
ing series of matrices conforming to & pro-
posed group of tiles or plaquettes, knoclk-
out plates supported in and which form
bottoms for the matrices and which may be

1,481,290

actuated through said openings, a conveyor
support for said mold-plate, gears con-
nected with a suitable source of power for
actuating said conveyor, devices disposed
above the path of the mold-plate and actu-
ate:d in harmony with the movement of the
conveyor for supplying such matrices with
said knock-out plates, devices disposed
above the path of the mold-plate and oper-
ated in harmony with the movement of said
conveyor for charging said matrices with
partially liquefied cement, devices disposed

above the path of the mold-plate and actu-

ated in harmony with the movement of the
mold-plate for supplying to the exposed sur-
face of the cement in the matrices a fexi-
ble fabric capable of helding the several
casts—when hardened—agninst separation,
a smoothing device for the surface of the
cement in the matrices, a knock-out having
projections which correspond to the open-
ines in the mold:plate, means for moving
said projections and said openings into
operative relation, and means for actuating
said  knock-cut, whereby the projections
enter said openings and expel from the ma-
trices the flexibly connected casts and said
knock-out plates. :
18. A casting machine embodying a con-

veyor, a series of bottomless molds actuable

by the conveyor, and removable bottom plates
for the molds carried by the molds for hold-
ing the material in the molds against move-
ment relatively to the molds.

19. An apparatus for the production of
pavement units comprising a traveling open

bottom mold series, bottoms for said molds

of a series, means for putting the bottoms in
said molds, means for feeding plastic mate-
rial upon the mold bottoms in said molds,
warp and woof material supply means to
said molds, and means for effecting embed-
ding of the warp and woof in the plastic
material, '
20. An apparatus for the production of
pavement units comprising a traveling open
bottom mold series, bottoms for said molds
of a series, means for putting the bottoms
in said molids, means for feeding plastic
material upon the mold bottoms in said
molds, warp and woof material supply
means o sald molds, means for effecting em-
bedding of the warp and woof in the plastic
material, and means for simultaneously ex-
pressing the warp and woof material and
the plastic material as casts from the mold
series as a unit. : o
91. An apparatus for the production of
pavement units comprising a traveling open
bottom mold series, bottoms for the molds
of said series, means for feeding the bottoms
into said molds, means for feeding plastic
material upon the bottoms in said molds,
a warp and woof material supply means to
said molds, and means for supplying ad-
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ditional plastic material upon said warp
and woof material into said molds for em-
bedding the warp and woof material in the
plastic material.

99. An apparatus for the production of
pavement units comprising a traveling open
bottom mold series, bottoms for said molds
of a series, means for putting the bottoms in
said molds independent of each other to be
supported by the molds, and means for feed-
ing plastic material upon the mold bottoms
in said molds. '

93. An apparatus for the production of
pavement units comprising a traveling open
bottom mold series, bottoms for said molds
of a series, means for putting the bottoms
in said molds independent of each other
to be carried thereby, means for feeding
plastic material upon the mold bottoms
m said molds to form casts thereof in
said molds, and means for expressing the
plastic material as casts from the mold se-
riés as a unit.

©

24. An a,pparatué for the production of

pavement units comprising a traveling open:

bottom mold series provided with bottom sup-
porting ledges, ‘disconnected independently
movable bottoms for said molds of a series,
stationary guiding means for feeding the
bottoms into said molds to said ledges as
traveling past the said means, means for
feeding plastic material upon the mold bot-
toms as sustained by the molds, and means

coacting with the mold bottoms for express--

ing the plastic material as casts from the
mold series as a unit together with the mold
bottoms for such molds.

25

30

36

In testimony whereof I affix my signature |

in presence of two witnesses.
EDGAR LEROY LOUDENSLAGER.
. Witnesses: ‘ »
E. L. SKIDMORE,
Marg WINCHESTER.




