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'UNITED STATES

1,919,639

'PATENT OFFICE

- ALBERT CLAY MYERS, OF NILES, CALIFORNIA, ASSIGNOR TO KRAFTILE CO., OF NILES,
' ' CALIFORNIA, A CORPORATION OF DELAWARE :

TILE MACHINERY ~

" Application filed June 30, 1939. Serial -No. 464,839,

This invention relates to improvements in
tile machinery and the method of fabricat-
ing tile. . : :

Among the objects of the invention- are

r to simplify the method of producing tile,
and to lower the cost of production by cull-
ing out defective tile before they reach the
finishing stages.

Another object is to reduce the loss from

16 breakage by subjecting the tile to the me-
chanical operations before the firing period.

Another object is to produce a tile me-
chanically standardized as to thickness, lat-
eral dimensions and edge bevel, before glaz-

15" ing and firing. : S

A turther object is to provide gaging, edg-
ing, and beveling machinery that will per-
form its functions on the unfired tile with
accuracy and the minimum of breakage

20 losses. : :

Other objects and advantages will appear.

as the description progresses. :

In this specification - and the annexed

drawings, the invention is disclosed in its
95 preferred form. But it is to be understood

that it is not limited to this form. Tt is

also to be understood that in and by the

claims following the description it is de-

sired to cover the invention in whatsoever
29 form it may be embodied. :

In the six sheets of drawings:

- Fig. 1 is a plan view from.above, of the
general assembly of the gaging,-edging and
beveling machine, with the top guard plate
'35 removed from the: gaging plate, from the
~ line I—I upward, see Fig. 5. :

Tig. 2 is a slightly enlarged fragmentary
detail of the same, taken above the said top
guard plate, showing the tile dischargin

‘40 mechanism from the gage wheel, indicateﬁ
in dotted lines. : . E

Fig. 3 is a fragmentary side elevation of

the same. . alt

Fig. 4 is a vertical section of the tile feed

45 hopper. . : :
Fig. 5 is a fragmentary detail in vertical
section of the periphery of the gage plate
mechanism. §h . :
. Fig. 6 is a side elevation detail of the tile
60 advancing mechanism. :

heit, where they remain until they are hard

Fig. 7 is a fragmentary detail of the tile
engaging dogs of the advancing mechanism.
- Fig. 8 is a vertical section of the tile ad-
vancing and- conveying mechanism and. the
edging” wheels, taken on the line VIII—
VIII, Fig 1. ' , .

Fig. 9 1s a perspective view from above
of a tile manufactured in accordance with
this invention.. e

Fig. 10 is an enlarged detail in elevation
of the gear train drive for the gage plate.

Tig. 11 is a similar view of the cam driv-
ing mechanisms for advancing the tile on:
the conveyors..

Fig. 12 is a detail elevation view of a
conventional carding brush. :

Iig. 13 is a detail section view of the ad-
justable yoke bearings of the tile facing
wheels. ' S : TR

In the production of tile in accordance
with ‘this invention, the properly blended
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“and mixed . clays are introduced ‘into an

auger or pressure press. The plastic clay
issues from the press through a die, in the
form of a flat ribbon, onto a stationary oiled
plate. This ribbon is severed by cutting
wires passed transversely through it, cutting
it into squares, or tile blanks. :
‘These still moist and plastic blanks are
pushed onto flat topped trays with cleats on
the under side of their ends, so that free
circulation of air is provided for when the
trays are stacked one above another. Any
defective blanks are culled out by an in-
spector before the blanks reach the trays.
These trays are then conveyed to the ovens
for baking. They are subjected to a cir-
culating atmosphere at about 150° Fahren-

75

86

and dry. ey X1

~ From the drying ovens the baked tile are
conveyed to the trimming machine illus-
trated in the drawings. The tile may be
carried on the trays .or placed on drapers
for mechanical transportation.” They should
be again inspected and defectives eliminated
before being trimmed in the machine, to
avoid processing any tile not structurally:
strong enough to withstand the operation.
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These baked tile X are stacked vertically
in the feed hopper as shown in Tig. 3.

The tile trimming machine comprises a
main frame 1, preferably composed of archi-
tectural shapes and . castings properly de-
signed and rigidly constructed to hold the
various mechanisms in proper relationship,
see Fig. 1.

The vertical shaft 2 is suitably journaled
in the main frame, and. driven by the bevel
gearing 3—4, see Fig. 10. The gear 4 is
fixed on the shaft 5 which is, in turn, driven
by the bevel pinion 6, enmeshed with the
gear T fixed on the shaft 8 of the spur gear
9. This gear engages the pinion 10 on the
shaft 11 of the gear 12. This gear engages
the driving pinion 13 on the shaft 14 of a
prime mover or line shaft. This train com-
prises a reduction gear for rotating the ver-
tical shaft 2 at suitable speed, about R. P.
M., the whole being suitably journaled - in
the main frame. ' A

The gage plate 15 is fixed on the shaft 2,
see Iligs. 1, 2, 4, 5. This plate is preferably

“of hardened steel with a thickness equal to
and determining the thickness of the tile.

This plate has the peripheral gaps 16 there-
in, which are more than the width of the
tile X, being fed thereto, see Fig. 4. As the

‘gaps 16 pass beneath the vertical stack of

blanks, each gap slides one tile from beneath
the stack and carries it forward between
the top and bottom shroud plates 17, 18, see
Fig. 5. Each blank tile X is slightly thicker
than the gage of the plate 15.

Unfired or merely baked tile cannot with-
stand the impact of abrasive wheels or me-
tallic cutting tools. They fracture or disin-
tegrate, under the chattering operation of

40 every form of abrasive means available.

One of the salient features of this inven-
tion is the scratch brush surfaces of the
trimming mechanisms. I have discovered
that the resilient scratching operation of the
conventional carding brushes as used in the
textile industry ave ideal for the trimming
operation, see Ifigs. 2, 3, 8, 12.

These cards consist of a stiff fabric back-
ing 19, through which short hooks of spring
steel wire protrude to form a “pile” . of
erimped brush-like wire ends. These wires
are crimped or bent toward the direction of
travel where possible, especially in the edg-
ing operation, see Fig. 8.

In Fig. 2 the cards are cut into segments
20—20 and fixed to the faces of the wheels
21—22, respectively, fixed on the vertical
shafts 25—26, driven at relatively high
speeds, about 1000 R. P. M.

These shafts are preferably belt driven in
opposite” directions, from the shaft 14, or
an independent: source. The independent
source is preferred.because of the reverse
directions of the shafts and their transverse
axial relation to and increased speed ratio
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to the shaft 14. The respective drive belts
engage the pulleys such as 27 on each shaft
256—26, see I'igs. 1, 2, 3.

The upper and lower wheels 21—23, and
the corresponding wheel 22 and its mate arc
similarly mounted on the main frame by ad-
justable means, see Fig. 3. Since their
mounting and operation are the same, only
one mounting will be described.

The shafts are journaled in bearings
29—29 in the yokes 30. These yokes are
vertically adjustable in the guides 31 fixed
to the main frame. The guides are dove-
tailed in the yokes to prevent displacement.
The guide has a lug 33 extending through a
slot in the- yoke 30. The spindle 84 is
swiveled in this lug and threaded in the lug
35 on the guide, so that the yoke may be
raised and lowered by turning the handle
36 on the spindle and the desired adjust-
ment locked by the bolt 32.

The wheel 22 and its mate are similar to
the wheels 21—23 and are similarly mounted
in adjustable yokes, adjustably fixed in
guides fixed to the main frame. Tn this
manner both sets of wheels 21 and its mate
23, and 22 and its mate, are vertically ad-
justable with respect to the opposite sides
of the plate 15. :

The top wheels revolve in opposite direc-
tions to the nether wheels in each set and
are similarly driven by belts engaging the
pulleys such as- 89.

It 1s the function of these opposed carded
wheels to scratch off and remove the excess
thickness of baked tile extending laterally
beyond the faces of the plate 15, see Fig. 3.
The thickness of the hard plate 15 deter-
mines the thickness of the tile passing be-
tween the card wheels. The reverse rota-
tion of these wheels described, counteracts
the thrust of the wheels against the tile
which is carried between the wheels by the
rotation of the plate 15. The resilient
scratching action of the card surfaces 20
has no tendency to fracture the baked tile
even though a considerable thickness of ma-
terial is removed over the full top and bot-
tom areas of the tile.

From the last wheels 21—23 the tiles X
are carried around by the plate 15 between
the plates 17—18 and the peripheral guard
40, which latter counteracts the centrifugal
force of the plate 15 acting on the tiles X.
This guard is fixed to the plates 17—18 by
the bolts 41 at proper intervals.

After being gaged to thickness, the blanks
X drop from the gaps 16 onto the convey-
or rails 42—42, between the vertical guards
43—43, both of which are supported on the
main frame. . ' '

The conveyor truck 44, see Figs. 6-7, has
the flanged rollers 45—45 thereon supported
on the tracks 46—46, mounted upon the
main frame 1. These rollers support the
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weight of the truck ‘and the ﬁanges pre-
vent lateral play.

The truck 44 has the fixed cross head 47

and tilting dogs 47", 47"" pivoted thereon at

5 48, These dogs'are fulcrumed on the pivots

48 so- that they counterbalance -and stop

against- the pins 48 to hold the heads 49

normally above the level of the rails 42,

to engage. behind the tiles X7, X2, X3, as
10 they are  moved forward by the cross head 47

as they drop from the gage plate.
“The truck 44 is moved forward and back
by the Jink 50, pivoted thereto at- 51, and at

52 to the lever 53, that is in turn plvoted at
18 54 to the base of the main frame. The stud

55 on the lever has an antifriction roller en-

gaging in the groove 06 on the cam wheel 57

see 1‘10' 6.

This cam is ﬁxed on the end of the shaft
20 58, which is driven by the bevel pinion 59
fixed on the other end of the shaft 58, see
Fig. 11.  This pinion is enmeshed with the
bevel gear 60..on the transverse shaft 61,
driven - by .the spur gear 62 fixed theleon»
The driving pinion 63 is fixed on the pri-
mary shaft 14 and drives the gear 62 in
synchronism with the plate 15, both deriv-
ing their impulses from the shaft 14 with
proper interposed gear ratios to cause the
truck to move back and forth synchronously
with the gaps 16 to remove the tile as they
drop therefrom. . The various intermediate
shafts 58—61 are pxopelly ]oulnaled in the
main frame 1. ,

The dogs 47" imd 47 are tipped to the
horizontal position in passing under the tiles
X2 X3 see Fig. 7, on the backward move-
ment.of the truck 4. As the cross head 47
engages behind the tile X* for the forward

25
30

35

hind the tile X2, and push it into the po-
sition X3, An inspector should be stationed
at. the truck 44 to remove- any tiles which
show defects. From the position X, the tiles
are pushed: forward by the dogs 47" off the
ends of the rails 42 from whence they drop.
onto a similar set of rails 647, see Fig. 1. .
In passing from the position X* to X2,
the tile blank is pushed between the edging
card wheels 65—66, see Figs. 1-8. These
wheels have peripheral bands of carding
67—68 fixed thereon. The card material is
the same as t.hat descnbed on the wheels at
20. -
5 These wheels are movinted on thelr respec-
tive shafts 69—70 mounted in suitable bear-
ings on the adjustable.bed  plates T1—T72,
wulded on the main frame and laterally ad-
]ustable by the threaded spindles:73—74
engaging the main frame and swiveled in
their respective bed plates. These shafts
have the pulleys 7576 fixed thereon respec-
tively, and driven by belts engaging an over-
head line shaft, not shown, or they may be
(43 1nd1v1dua11y motored. These cud wheels

45

50

6

movement, the pair of dogs 47" engage be- -

3

scratch off the edges 67’ and 68" of the tile

blank. - These wheels engage these edges at

their diameters for perpendicular edges or

below their diameters, as shown, to 1mpart a
bevel to the edges of the soft tile.. The
wheels ‘both revolve to scratch downward
against - the tile, for obvious: reasons, see

‘TFig. 8. They form the -bevel and also de-

termine the width of the baked tile. The
opposite edges are similarly ‘treated by a
similar means. in’ connectmn with -the rails
64, see :Fig. 1.-

The shaft 61 has a cam T, hke 57 ﬁxed

on ‘the -end: thereof. The bevel gearing
59—60 being of the same pitch dlameters L

drive the shafts 58—61 at the same speed
from the same source, the shaft-14. It is

V)

therefore possible by timing the cams 57—67 A

to-synchronize the. operation -of the levers
53——178, and their combinative assemblies, to
move the trucks 44—79 in unison. These

“trucks 44--79 are similar as to general con-
struction and function, except that only the:

cross head 80 is: reqlured This cross head
80. engages the baked tile X* and pushes it

between the card-wheels 81-—82, which com-

00

plete - the: other width and bevelmv of the

tile edges 81'—82”.

‘The wheels $1—82 are 1espect1ve1y mount-:

ed .on the shafts 83—84, suitably journaled
on the adjustable bed plates 85—86 guided
on the main frame and laterally ad]ustable
by the threaded spindles 87—88 engaging
the :main frame and swiveled in their re-
spective bed plates. The pulleys 89—90 are
fixed ‘on the shafts 83—84 and driven by
belts to a line shaft or as described in con-
nection with the similar wheels 67—68..
After passing between the wheels 81—82
the tiles are advanced along theé rails 64—64
by-each succeeding tile pushing the preced-
ing one forward in solid formation, see Fig.
1. Here they should-be again inspected and
culled. From the rails 64—64 they are thus
pushed onto a draper; not shown, still in

with the liquid glazing material, prepara-

w0
(3}

100

165

11y
solid formation, whereon they are sprayed

tory to firing in “the. conventlonal manner. -

If oblong. tile- are desired, either set of
wheéls 67—68 or.81-—82 may "be adjusted to
meet- the narrower or wider tile shape.
These edgmg wheels and the conveyor and
feed means such as 44 and 79 and the con-
veyors 42—42 and 64—64 may be duplicated

and.arranged at proper angles to each other

to edge octaoonal hexagonal  and othel

-polygonal shapes

By fabricating tile by the method and ma-
chinery of this.invention; a fully ‘standard-
ized product results. The tiles are of uni-
form thickness and dimensions, and squared
or beveled on the edges if desired.

Secratching the -front, back and edge sur-
faces, as descrlbed creates an ideal surface
for-adhesion to the cement base in which the
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tile is set, as distinguished from tiles com-
pressed in molds, W%qilch create dense, hard,
less porous surfaces, both to the cement base
and to the enamel for the tile faces. - One
of the advantages of this invention is that
the ultimate product gives a soft toned col-
oring effect with an impervious face sur-
face and a pervious back, with the neces-
sary suction for the plastic base. -

The beveled edges greatly facilitate the
setting of the tile, since they can be set
edge-to-edge in contact, the bevels automat-
ically forming the “pointing” spaces for

the intervening grout. The scratched edges-

also have a-strong suction affinity for the
grout, as previously explained. Such tiles
will not drop out of wall and ceiling instal-
lations. The practice of this invention de-
parts from the practice of grinding and tool-
ing ceramic or fired tile.

In the present invention all mechanical
operations are performed on the baked tile
before it is glazed, decorated or fired.

Having thus described this invention what

5 I claim and desire to secure by Letters Pat-

ent is: -

1. A tile machine including a pair of in-
terspaced abrasive wheels; and a gage plate
movable between said wheels and having
openings therethrough adapted to carry tile.

2. A tile machine including a pair of in-
terspaced abrasive brushes; a gage plate
movable between said brushes and having
openings therethrough adapted to carry tile.

3. A tile machine including a pair of in-
terspaced shroud plates; a pair of inter-
spaced abrasive brushes having their faces
alined with said shroud plates; and means
for passing tile between said plates and
brushes. . '

4: A tile machine including a pair of in-
terspaced rotary abrasive brushes; a rotary
gage wheel movable between said brushes
and having openings therethrough adapted
to carry tile; and means for feeding tile in-
to-and out of said openings.

5.- A tile machine including a pair of in-
terspaced shroud plates; a gage plate mov-
able between said plates and having open-
ings therethrough adapted. to carry tile;
abrasive means bearing against the opposite
sides of said plate. ' s

6. A tile machine including & pair of in-
terspaced shroud -plates; a gage plate mov-
able between said shroud plates and having
tile carrying openings therethrough; resili-
ent abrasive means bearing against the face
of said -gage plate; means for feeding tile
into said openings; interspaced tile edge
abrading means; and means for carrying the
tile between said edge abrading means from
said openings.

7. A tile ‘machine including a pair of
interspaced shroud plates; a rotary gage
plate movable between said shroud plates

1,919,639

and having tile carrying openings there-
through; interspaced scratch brushes bear-
ing against the opposite faces of said gage
plate; means for feeding tile into said open-
ings; interspaced tile eche abrading means;
synchronized means for carrying the tile be-
tween said edge abrading means from said
opening; and means for moving said tile
laterally between another set of mterspaced
tile- edge abrasive means. '

8. A tile machine including a gage plate
having openings therethrough; a pair of
scratch brushes bearing on opposite sides
of said gage plate; means to feed tile into

the openings in said gage plate; means to

eject the tile from said openings after the
tile have been passed between said scratch
brushes; a conveyor to receive the tile when
ejected from said gage plate; a pair of
scratch brushes mounted on each side of said
conveyor and adapted to contact the edges
of the tile when moved by the conveyor.

9. A tile machine including a resilient
abrasive means to trim the top and bottom
of a tile; means to move said tile through
said abrasive means; a conveyor to receive
the trimmed tile; resilient abrasive brushes
mounted on each side of said conveyor and
angularly disposed to the plane of the tile;
means to move the tile along said conveyor
between said brushes, thereby trimming the
sides of said tile; a second conveyor dis-
posed at right angles to the first conveyor
and adapted to receive the tile from the first
conveyor; resilient abrasive brushes on each
side of the second conveyor and angularly
disposed to the plane of the tile; and means
to pass the tile between said brushes, there-
by trimming the ends of the tile.

10. A tile machine including a pair of
interspaced driven wheels mounted on par-
allel shafts, abrasive brushes on the periph-
eries of said wheels, a conveyor adapted to
feed tile between said brushes below the
plane of the axis of said wheels to trim and
bevel the ends of said tile.

11. A tile machine including a rotatable
gage plate having openings therethrough;
imnterspaced shroud plates on each side of
said gage plate; means to feed tile into said
openings in said gage plate; a pair of ad-
justably mounted resilient abrasive wheels
bearing on said gage plate and the tile in
the openings in said gage plate; and means
to rotate said abrasive W{wels in opposite
directions. — :

12. A tile machine including a rotatable
gage plate having openings therethrough
adapted to carry tile; interspaced shroud
plates on each side of said gage plate; a
peripheral guard fixed to said shroud, and
adapted to arrest centrifugal movement of
the tiles; and abrasive brushes adjacent said
gage plate and adapted to trim the top and
bottom of said tile.
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13. A tile machine including a conveyor,.

means to feed tile seriatim onto said con-
veyor, a pair of interspaced driven wheels
mounted on parallel shafts on opposite sides
of said conveyor, abrasive brushes on the
peripheries of said wheels, a second con-
veyor disposed angularly to the first con-
veyor and adapted to receive tile therefrom,
and a pair o¥ similar interspaced driven
wheels having abrasive brushes on their pe-
ripheries mounted on parallel shafts on
opposite sides of the second conveyor. .

14. A tile machine including a pair of
conveyor rails, means to feed tile seriatim
onto said rails, a reciprocating truck be-
tween and beneath said rails, depressible

dogs mounted on said truck and adapted

to engage and intermittently advance said
tile, a pair of interspaced driven wheels
mounted on opposite sides of said conveyor,
abrasive brushes on the peripheries of said
wheels; a second pair ofp conveyor rails ar-
ranged at right angles to the end of and
adapted to receive tile from the first con-
veyor, a second truck between the second
pair of conveyor rails and timed in synchro-

nism with the first truck, tile engaging

means of said second truck, and a pair of
interspaced driven wheels having abrasive
brushes on their peripheries mounted on
opposite sides of said second pair of con-
veyor rails. ' :

ALBERT CLAY MYERS.
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