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snted Nov. 15, 1927.

UNITED STATES

1,649,604
PATENT OFFICE.

HARRY D. LILLIBRIDGE, OF ZANESVILLE, O¥IO0, AS“Y‘"

WOR TO AMERICANW ENCATSTIC

TILING COMPANY, LTD., CF NEW YORHK, N. ¥, A CORPORATION OF NEW TORK.

MACHINE FOR CLEANING TIL

Application filed July 27,

This invention is a machine for cleaning
objects from adhering foreign subs f‘maes,
the same being @L@teu 1018 pmhuuurl**
for remioving s sand adho ring to tiles of small
dimensions, Such as tiles for use in mosa ic
floors and other surfaces.

In the production of small t dimension tiles
1* is usual to d\.»}_)otut i}‘n same along

g Wit

quantity of sand into saggers prior 10
bm ning or firing the product, “the sand being
interspersed with the tile m ‘tevial for pre-
cluding the latter from adhering one to the
otlier as a result of the & ration; and
ma%qucnﬂ - to such opn:auoa the tiles and
1 hare dmhpnl cut of the saggers,-eipe-
ience having shown. that soine } the sand
adheves to the fuces of the buraed prod-

suria
et go that it be ce-.ze;; necersary to clean the
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\

product to effect the removal of the sand
adhering thereto.
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hurned Llw, t
some
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o the cleaning 01 seration in order
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idity of oper-
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mas
cleaning of tiles indi
owing *0 the low cost

hat manual at‘o*ﬂfmc
files should be minimize

To these ends, my Ir cention is a machine
for (‘1‘, aning tiles for the removal of adhering

sand 1 :wbwcf - the articles to rr*ﬂhon'ﬂ
3'ubb' ”U‘mo transit “hroush or within
the machine, such oneration being conducted

to Co“tﬂct m{h
eqrf
by ]ww a tend-
ff) breals them,
se-dumped with
en- masse oy in

wth(\m oxp“ﬂmn the
v hﬂH} 1

nnr\s

i‘DC" tO ”1‘11) ﬂlf"{‘“ edoe‘% or

be smmd ﬁ om ﬂ}e
bullk into'a receiving homw‘, and to'!
charged "m‘n ﬂz\ machine in - a cleaned
dition and under econditions which
to & minimum the tendency fo hreak o
fure the tileg or to ¢ the edoes thereod.

Generally speaking. the ‘machine includes
a recelvi ng hopper into which the tiles and
cand are to be dux

dis
A ¢om-
duees
ov frac-

o

he iped. antelevating: con-
veyer adapted to be londed from the hop‘)el
a 1'0%3.1‘." screen m{o which the matevials o

dizchavged tha conveyer, a n@lzvz‘,zy

i J O?‘A)
convey rge end of said rotary

v at the d 1%11

[aTe) Ala,

a5 _«ND ANALOGOUS OBJECTS

isel. Serial No. 487,854,

geréen,. & nmvlty-opﬂmted platform for a

ree epmde adapted to oceupy such relation
to the delivery conveyer ag to be depressed
tupon the %Lumuhtmn of the tiles therein

x\m‘]eb\ brenkage is precluded, and means
for discharging “the filled *cgptacles from
the machine.

In a preferred form, the wvalls of the re-
ceiving hopper are: composed of material.
such as hard fibre, capxb‘e of resisting the
wear due to 'frictimml contact therewith of

argillaceous material, the interior of said

hoy pper being fashioned to deliver to the ele-’

vating conve Ve‘ the material (tiles and sand)
in a continuous stream of relatively narrow
eross séction.

Said elevating convever is composed. pref-
erably, of a cross corrugated belt composed
of flexible material, us pally rubber, the sur-
face of which is provided at intorvaels awith
cleats or strips also of flexible material, such
as leather, the cross corrugations and the
cleats operating to reduce the slippace of the
tiles downwar dly on the conveyer during the
el(‘vmmﬂ operation to the Totar ¥ screen.

Said conveyer is supported by an ‘Ipplopt’l-
ALO inclined fr ame having suitable exits for
the sand e-caping from the tiles. said frame
having longitudinal bearing surfaces for con-
tact of the flexible conveyer therewith in
such manner as to impart a substantially
concave convex formation in crosssection to
the flexible conveyer whereby the tiles and
sand -materials are ¢onfined mm-a continuous
stream of narrow cross section upon-a chan-
neled rurface of the cross ribbed ﬂe\ﬂﬂe con-
veyer.

An nnportmlt element oi' the m‘lchme is
th" rotary screen which 'in. this invention
is composed of perforated material other
than metal. To eliminste such hard ma-
terials ag metal, and at the same time attain
dur aﬂlhh"ﬂl the .wear.and service .of the
sereen, it is composed of lags of hard: wood,
stuich as onk. e\'fmom(r lengthwise of the cyl--
inder and bound ooeﬂuﬂ by interior. metal
bands. The lacs are perforated for the free
escape, of sand. and they are positioned in
edgewise contact so that they stand at an

angle one to the other, presenting interiorly
of the screen a surface designed to. impart
the required tumbling action to the tiles, for
fr 1ct1(mallv rubbing them together without
subjecting: the frapile tile material to frac-
ture and injury. The screen tapers longitu-

ng

60

65

70

5

80

85

05

100

103

110




et

20

15

40

00

¢

2-is an important feature.
lowed to drop or fall by gravity from the

dinally and is mounted in an inclined posi-
tion and for free rotation by resting upon
grooved pulleys carried by a plurality -of
inclined shafts driven in a suitable manner,

Below the discharge end of the screen c_yI—
inder'is a conveyer positioned for operation
within a perforated chute through which the
sand is free to egcape. ,

The delivery of the cleaned tile material
Obviously, if al-

delivery conveyer, an undue amount of
breakage and loss is lable to'occur. To
obviate this, T provide a: tiltable platform

& adapted -to. support.a removable receptacle

below the discharge end of the delivery con-
veyer. This platform is counterpoised so
asito raise the receptacle when empty into
close relation to the delivery conveyer. thus
reducing the distance through which the
tiles drop from the conveyer to the recep-
tacle; but as the material accumulates with-

in the receptacle and the height of the ma-

terial- increases' therein, the weight of the

“accumulated load acts to depress the coun-

terpoised platform, whereby the latter and
the receptacle with the load are gradually
depressed until the receptacle assumes a
horizontal position when filled, in which po-
sition the platform is latched until the filled
receptacle is discharged from the platform
and is replaced by an empty receptacle,
whereupon the latch is released and the plat-
form raises the empty receptacle into close
relationship to the delivery conveyer.

Other functions and advantages of the in-
vention will appear from the following de-
tailed description taken in connection with
the drawings, wherein— '

Figure 1 is a side elevation of the com-
plete machine.

Figure 2 is a plan view with the screen
removed, illustrating the driving means,
~ Figure 8 is an elevation on an enlarged

“scale looking toward the delivery end of

the machine.

Figure 4 is a side elevation of the ma-
chine.at the delivery end thereof illustrat-
ing by full ‘and dotted lines the operation
of the tiltable platform.- ,

Figure 5 is a detail view showing in sec-
tional elevation the loading end portion of
the rotary screen and the delivery end por-

tion'of the elevating conveyer.

‘Figure 6 is'a cross section on' the line

6—6 of Figure 4 through the delivery con-

veyer.
~Figure 7 is a cross section on theline
T—7 of Figure 1 through the elevating con-
veyer. ‘

Figures 8 and 9 are detail views in edge
elevation and in plan respectively of the
flexible conveyer.

The several parts of the machine are sup-
ported by a main frame consisting of the

1,649,604

parts @ ¢ «* of any suitable construction;
but shown ‘as comprising timbers framed
together in a suitable way. The frame sec-
tion @ supports a receiving hopper A, the
interior of which is composed of converging
walls & b 0’; the walls & 4 being at the re-
spective sides of the hopper, whereas the
wall &7 is at the end of the hopper. The
several walls are composed of material, such
as hard fibre, which will resist the wear dne
to the frictional contact of sand and tile
material therewith, and said walls are in-
clined so as to form a throat or delivery
space ¢* in the bottom of the hopper.

- Intermediate the frame sections a @, is an
inclined runway B for the accommodation
of the elevating conveyor C. The runway B
is supported at its lower end by the frame
section ¢ and at its elevated end by the frame
section @', Said runway includes members
¢ ¢ within which are secured longitudinal
cleats ¢/, the faces of which are bevelled at
¢®.  The cleats ¢" within the runway are sepa-
rated so-as’to leave an opening ¢* through
which sand and other material is free to
escape upon the delivery plate B’, the lat-
ter being positioned at the under side of
the runway and being inclined transversely
thereof, as shown in Figure 7, whereby the
sand and other refuse lodging upon the
plate B’ are discharged from the machine.

The elevating conveyor is composed of
flexible material, it being preferred to em-
ploy rubber in the manufacture of the con-
veyor, although any other material suitable
for the purpose may be employed. - The
flexible material is provided on ifs working
surface with transverse corrugations d, as
shown more particularly in Figures 8 and 9
of the drawings, and. in addition to the cor-
rugations on its active surface, the flexible
material of the conveyor is provided with
cleats @’. The corrugations d are molded in
one surface of the material composing the
flexible conveyor, whereas the cleats ave
made separate from the conveyor material
and are -attached suitably thereto. The
cleats extend upwardly from the corrugated
surfaces-and they are positioned crosswise of
the conveyor parallel to the corrngations
thereof. The conveyor being composed of
soft material, there is no liability of injury
to the ceramic material and in the operation
of elevating the material a certain amount
of friction exists between the surface of the
conveyor and said material, the corrugations
of the conveyor reducing the slippage of the
tiles as they are carried upwardly by the
conveyor, and the protruding cleats acting
in effect to arrest any downward movement
of the tiles during the elevation thereof by
the conveyor.

Said conveyor is an endless web supported
in an inclined position by and within a run-
way B, the lower portion of the conveyor
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fitting an idler pulley e, whereas the upper
part of the endless conveyor is in frictional
contact with a driving pulley ¢, the two said
pulleys ¢ ¢’ being provided with concave
faces, one of which is illustrated by the plan
view in Figure 2. The flexible conveyor hugs
closelv to the concave faces of the driving
pulley and the idler pulley, and that part of
the conveyor intermediate the said pulleys
and in contact with the.inclined faces of the
cleats ¢ within the runway partakes of the
transverse curvature illustrated in Tigure 7
of the drawings. The active lead of the
conveyor owing to its contact with the con-
cave pulleys and to the contact of its sdge
portions to the cleats ¢ produces a trans-
verse cavity in said active lead; as a result
of which the conveyor is given an approxi-
mately trough-shaped form within which the
tile material is confined, so that there is,
practically speaking, a narrow stream of tile
material undergoing the elevating operation
during the action of the conveyor. With the
idler pulley e is associated a snitable take-up
device for retaining the conveyor under ten-
sion. As shown, the shatt of the idler pulley
is mounted in sliding bearings ¢* within a
guideway ¢® and adapted to be adjusted by

‘a serew et

The loading end of the endless conveyor
operates within the receiving hopper A so
that the tile material will flow by gravity
through the throat ¢* and lodge upon said
conveyor, whereas the delivery end of the
endless conveyor ig operatively related to a
rotary screen D, as illustrated more clearly
in Figures 1 and 5 of the-drawings. The
upper run of the conveyor is in contact with
the direction pulley f positioned near the
upper end of the runiay and. thence passes
around another pulley f positioned within
the receiving end of the rotary screen, see
Figure 5, the conveyor thence passing around
the direction pulley j° positioned below the
pulley £, thence around the driving pulley ¢’,
and thence over the direction puiley /2, from
whence the conveyor runs below the runway
to the idler pulley e.  The pulley f* is car-
ried by a shaft 7 supported on a member of
the runway B that extends into the open
loading end of the rotary screen. whereby the
tiles and other material are delivered from
the elevating conveyor directly into the ro-
tary screen. The driving pulley ¢ is on a
countershaft ¢ jounrnaled in appropriate
bearings of the frame section o. This
countershaft is geared at ¢’ of a drive shaft
T provided with a driving pulley £ This
drive shaft is provided with bevelled gears %
in mesh with other bevelled gears A" of
parallel shafts F, the latter running longi-
tudinally of the frame section ¢ Said

shafts T are positioned between the sides of

the frame section ¢, and they are inclined
longitudinally therein, said shafts being pro-
g ¥ ’ g

vided with grooved friction voller.¢ for the
reception of the track bandsé provided ex~
teriorly on the rotary screen Do o
Tt should be stated that the divection pul-
leys 7 #2 #* are on shafts having bearings in
the frame section ¢’ and in’ the runway B,
as lustrated more particularly in Figure 1.
“The rotary sereen D-is coraposed of: a
number of lags assembled in contacting rela-
tion: along their longitudinal edges, and
bound firmly into a single unitary structure
by the external track bands 4. The lags D’
are composed, preferably, of woed or other
non-metallic material suitable for the pur-
pose, each lag having n multiplicity of ‘per-
forations 42 through which sand or other fine

70
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material is free to escape during the rotary.

movement of the sereen. By constructing
the rotary sereen of wooden lags, the possi-
bility of injury to or breakage of the tile
material is minimized, and notwithstanding
the wear which takes place due to the: fric-
tional contact of the tile material and sand
with' the wooden lags, it has:been found by
experience that the use of oak wood'in the
constritction of the Iags secures the desirable
durability in the construction of the cylin-
drical screen. The screen is provided at its
receiving end with an inwardly extending
member 7% within which is positioned a band.
#*, in which band extends that part of the
runway which supports the direction pulley
f%. The entire screen structure rests by grav-
ity upen the driving rolls of the parallel
shafts, said screen cylinder being inclined
from its receiving end to its discharging end.
The shafts T T are driven from the shaft E
for imparting rotative movement to the
sereen ¢ylinder, and during such rotation the
material present within the screen is given
a tumbling action, the effect of which is to
frictionally rub the tiles against each other
for the purpose of removing therefrom the
sand which adheres to the surfaces of said
tiles.” The screen is encased within a cham-
ber the sides and top of which are closed, as
shown in Figures 1 and 8, and this chamber
ig in divect communication with ‘the hopper
G provided with an outlet G at the bottom
theveof, whereby: the sand which- is carried
into the screen by the elevating convevor is
free to pass through the perforations ¢ and
drop into the hopper G, whence the sand may
be removed by the attendant opening a gate
in the outlet G’ of said hopper: ‘

Positioned below the delivery end of the
rotary screen is an inclined chute H, the bot-
tom H’ of which 1is perforated at A® for
the free escape of any sand which may find -
its way out of the delivery end of said ro-
tary screen. The chute H is supported in a
stationary position at the rear part of frame
2. For positively carrying the cleaned tiles
away from the screen; I employ a short end-
less “conveyor 1, the upper lead -of ‘which

9.
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runs within the delivery chute substantially
as shown in Figures 4 and 6. This delivery
carrier is supported by pulleys 7 7/, the lat-
ter being an idler mounted in suitable brack-
ets 7% attached.to the frame section a* at the
rear thereof so as to overhang the delivery
roller bed presently described. The other
pulley 7 is on a shaft % journaled in the
frame section a* below the lower end of the
rotary screen. Said shaft % is driven
through intermeshing gears £’ from a coun-
tershaft %2 also journjed on the frame sec-
tion a2 as shown in Figure 2. Said coun-
tershaft is driven by sprocket gearing /*
from-one of the parallel shafts F which, as
shown in Figure 2, are gearéd to the drive
shaft E, the described train of shafting and
gearing operating to impart motion to the
pulley j for driving the endless conveyor I.
- It is desirable to.deliver the tiles .after

having been cleaned within the rotary screen

into a receptacle; but owing to the fragile
character of such tiles and to the tendency
of ‘the tiles'to break or.chip when dropping
through a- space of appreciable depth, I
find-it necessary to mount the receptacle for
movement relatively to the delivery end of
the short conveyor 1. Said receptacle is sus-
tained in a raised position close to the con-
veyor through the action of a counter-
weight, and as the tiles accumulate within
the receptacle, the weight of the load de-
presses the receptacle gradually, whereby the
accumulation of the material . within the

5 slowly descending receptacles minimizes the

distance through which the tiles fall as they
pass from the conveyor I upon the heap of
tile material contained within the recep-
tacle. To the attainment of the foregoing
ends, I employ a receptacle carrier J which
is provided with a desired number of rollers
J’.  This receptacle carrier is provided on
one side thereof with arms m which are fast
with a horizontal rock shaft " journaled in
bearings or brackets m? firmly attached to
the frame section e Said rock shaft is
provided at its ends with arms m?® to which
are pivoted rods m* which carry the counter-
weights K. It is apparent” that the recep-
tacle carrier JJ and its rollers J’ are normally
elevated by the counterweights to the in-
clined position shown more particularly in
Figures 1 and 4 of ‘the drawings, whereby a
receptacle indicated by dotted lines at L in
Figure 4 is supported in a.position for the
delivery end of conveyor I to extend into
said receptacle, as a result of which tiles on
the conveyor 1 will drop into receptacle L
through a comparatively short space. The
accumulation of tiles within the receptacle
gradually depresses the carrier and the re-
ceptacle so-as to swing the arms m inwardly
and to raise the counter-weights; but owing
to the gradually increasing weight of the tile
material within the receptacle the distance

1,649,604

through which the tiles drop from the con-
veyor I is kept at a minimum. The carrier
1s gradually depressed by the weight of the
accumulated tiles until it assumes a substan-
tially horizontal position within a recess n
of a roller bed N, the latter comprising a
suitable table with rollers a/, see Figure 3.
The depression of the carrier J by the tiles
accumulating within the receptacle brings
the rollers J” of the pivoted carrier into the
same horizontal plane .as the rollers ' of
the roller bed, and when thus depressed it
is des'rable to lock said pivoted carrier in
the horizontal aligned position with the
roller bed, to which end I employ a latch o
which is pivoted at its lower end to a release
lever O, one end of which is counter-poised
at o’, see Figures 8 and 4, said latch o be-
ing adapted for locking engagement with the
pivoted carrier. ‘ 1

The operation is as follows: The loaded
saggers are carried to the machine, and the
tiles with the sand and other loose material

are dumped into the receiving hopper A.

Motion having been given to the conveyors C
I and the rotary screen, the conveyor C
carries the tiles in an upward direction from
the hopper A and delivers the same into the
rotary screen D. Some of the sand escapes
from the conveyor C during the elevation of
the tile material so as to be discharged by
the plate B’. The rotation of the screen
agitates the tiles in a manner to remove the
sand adhering to the surfaces thereof, the
same being free to pass through the perfora-
tions in the screen and accumulate within
the hopper G.~ The tiles are delivered from
the open end of the screen upon the con-
veyor I which transports the tiles into the
receptacle I on the pivoted carrier J. As the
tiles accumulate within the carrier the in-
creased weight lifts the counter-poise and
depresses said carrier to the horizontal plane
of the roller bed, whereupon the latch o en-
gages with the pivoted carrier for locking
the same in a horizontal position. The op-
erator slides the receptacle I from the piv-
oted carrier to one section or the other of the
roller bed, the rollers facilitating the move-
ment of the loaded receptacle. In the mean-
time the operator should replace the filled
receptacle .with an empty one, and there-
upon releases the latch by depressing the
lever O, whereupon the counter-poise K lifts
the empty receptacle and the pivoted carrier
to the inclined poesition in close relation to
the delivery end of conveyor I.

Having thus fully described the invention,
what I claim as new and desire to secure
by Letters Patent is:

L. In a tile cleaning machine, tile-feeding

mechanism embodying a conveyor composed
of relatively flexible material provided on
the load-engaging surface thereof with cor-
rugations, and cleats unitary with said con-
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veyor and spaced thereon, said cleats pro-
truding beyond the surfaces presented by
said corrugations. ‘

2. In a tile cleaning machine, tile-feeding
mechanism embodying a conveyor composed
of flexible material and of concavo-convex
formation in cross section, said conveyor be-
ing provided on the load-engaging surface
with corrugations extending crosswise there-
of, and cleats unitary with said conveyor,
said cleats conforming to the cross contour
of the conveyor and protruding from' the
surfaces presented by said corrugations.

3. In a tile cleaning machine, tile-feeding
mechanism embodyving a plurality of direct-

ing members spaced relatively to each other,
said members having beveled surfaces in
opposing relation one to the other, and a con-
veyor composed of flexible material, said
conveyor contacting at its margins with, and
unsupported at its middle portion by, said
beveled surfaces of said members, said flex-
ible conveyor being provided on its load-
engaging surface with means conforming to
the” cross sectional contour of the conveyor
and operating to preclude slippage of the

Joad imposed on said surface.

In testimony whereof I have hereto signed
my name this 26th day of July, 1921.
HARRY D. LILLIBRIDGE.
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