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- 170 all whom zz‘ may concern:

15

“Be it known that I, BranL ¥y L. Bn*%()\
a citizen of the Unlted Stanes of Amemca
residing at San Francisco, in the county of

‘S Fra ancisco and State ot California, have
" inveénted céitain new and useful Improve- .

ments in Tile-Sorting Machines, of which
the following is'a speuﬁcatmn

"The present, invention is 2 new and tiseful
1mplovement in tile sorting machines.

The principal object of “the invention is

to' promde - ‘machine which will sort tiles
stich”'as ceramic floor tiles from a miscel-
laneous mass or pile and deliver them,
smiooth ‘side up, and selectively obtain con-

" trol of the tiles for subsequent delivery to
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* necessitating their reversal by hand. The .

50

~when set in cement.

.~ the pockets in  the boards. .

other machlnes, tlays or receptacles for in-
spection or for pasting.
Another object is to provide a  machine for

selecting tiles with regard to -size, one of

which will reject over size tile or misshapen
or malformed tiles. Ceramic floor tiles are
made in various sizes and shapes, the princi-
pal forms being square and hexagon. - Con-
forming to pre%ent day practice, these tiles
are manufactured with one smooth face and
one rough face.. The rough side usually
containg a' groove for the purpose of clear-
ing the dies in which the tiles are formed
and also to provide a bond for the tile,
. It is customary to as-
semble the tiles ‘and paste them with-the
smooth: face in contact with a shéet of pa-
per.-‘This enables the tile setter to handle
approximately two square feet of tile so
pasted; which are properly spaced apart in
all directions at a time, and by matching the
edges of .these sheets, the tile setter is able
to .match_the sheets and cut joints to cover

any-desired area. The assembling, sorting’
‘and spacing of these tiles has hitherto been'

aecompilshed by hand labor. Boards_are
provided " with- metallic spacers’ embedded
therein, and the tile is shaken loosely into
these boards and agitated untll the tile seeks
" This is' a_slow
laborious process ‘and obviously a great
number .of the: tiles will be wrong side up,

present invention contemplates a mechanical

» means for selecting from a mass of tile, such

tiles as are suitable for pasting and p10v1d
ing means for dehvermg the same, all
smooth side up, in rows or chutes, for in-
spection or delivery to pastin machmes

which are adapted to paste t e same to

) Spéciﬁeation of Let'cexs Patent.
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sheets of paper
scribed also provides means for eliminating
sand and debris which may be’ contained
with the tiles. .

Other obJects, and advantages w111 be seen
as the description proceeds..

In this spemﬁcatmn and the annexed’
dlawmgs, the invention is illustrated in the

form considered to be thé best, but it is to
be understood that the 1nvent10n is not lim-
ited to such form, because it may be em-

‘bodied in other forms and it is also to be
understood that in and by the claims follow-

ing the description it is desired to cover the
invention in Whabever form it may be em-
bodied.

"In the drawmgs

Figure 1 is a side elevation. of my ma-
chine partly broken away. -

Fig. 2 is a top plan view of Flg 1. .

Fig. 8 is a fragmentary cross section taken

on the line IIT IIT of Fig. 1.

Figs. 4 and 5 are fragmentary detail views
illustrating the vacuum tile grippmg mecha-
nism.
~ Fig. 6 is a detail view of the chute mecha-

‘nism, and

Fig. 7 is a side view looking in the direc-
tion of the arrow of Fig. 6. ‘

Fig, 8 is a cross seéction of a floor tile
showing the smooth face on top, and the
groove in the back. ,

Tn the drawings, like numerals correspond
to similar parts in the different views.

The numeral 5 designates a base to which
are secured uprights 6 and 7. The uprights
6 support inclined side rails 8 which carry

-my sorting mechanism to be later described.

The upnghts 7 are each provided with a
series of orifices.9 for the purpose of adjust-
ably supporting the rear end of a hopper
11 through the medium of serews 12. The

forward end of this hopper is preferably.

supported by a cim 13 pivoted at 14 in in-
clined members'15. This cam 13 is moved

about its pivot point by means of a rod 16

The device helelnafter de- . ©
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—adjustably secured at 17 as shown in Fig. 2,
The hopper 11, see Fig. 2, is provided with

a series of raised spacing bars 18, the samé

'being tapered toward their rear end for the;

105

purpose of providing a flared entrance to: -

the grooves 19. These grooves 19 are each’

provided with an orifice 21, the purpose of
which is to allow broken file and forelo'n

matter to drop therethrough.

The numeral 29 dLSlf)’n‘LteS a brush car-

Yo
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ried upon a shaft 23 which shaft is jour-

naled in the sides of the hopper 11 as shown
at 24. This brush is rotated in a counter
clockwise direction as indicated by the ar-
row A of Fig. 1. : ' <

The numerals 26 and 27 refer to angle

iron members supported upon the inclined .

side rails 8. These angle irons in turn sup-
port a series of worms 28 journaled therein
carrying beveled. gears 29 secured to the
lower ends. These beveled gears in turn
mesh with beveled gears 31 mounted upon
a shaft 32 suitably journaled on a bracket
carried by the angle iron 26. The gears 29
and 31 are so arranged that when the shatt
32 is rotated in a counter clockwise direc-
tion, all of the worms will rotate in the same
direction, with the result that a block placed
upon the worms would be caused to move
toward an inclined-member 33. The pur-
pose of this movement will be later de-

seribed.
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. the belt 37. Rotation will also be
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The numerals 84 refer to cams carried on
the ends of the worms 28, the purpose. of
which will be later described. A brush 36

is mounted above the worms 28 and is adapt- -

ed to rotate in a counter clockwise direction
as indicated by the arrow B.

The numeral 37 designates a belt passing
around. pulleys 38, 39 and 41, the purpose of
which is to drive the brushes 22 and 36.

The numeral 42 designates a belt passing

over a motor pulley 43 and over a pulley 44,

which pulley 44 is mounted upon the end

of the shaft 32. o
The numeral 46 designates a motor shaft
which is adapted- to be driven by a motor
47. Thus it will be seen as the "motor 47
rotates the shaft 46 the pulley 43 will trans-
mit power through the belt 42 to the pulley
44 which, in turn, will rotate the shaft 32,
gears 31, gears 29, worms 28 and through
imparted

to the brushes 22 and 36. : :
The numerals 48 refer to vacuum cups,
the action of which is best illustrated in
Figs. 4 and 5. The vacuum cups are posi-
tioned in the angle iron 27 so as to lie in

a plane between the ends of the worms 28.°

An expansion spring 49 is provided around
the stem of each vacuum cup for the pur-

pose of normally retaining the same in the -
position shown 1n Fig. 4. " A relief valve of -
ordinary construction is contained within -

each stem and has a protruding end 51

which end is adapted to contact with release -

screws 52. An arm 53 is provided on each

- stem, which arm is adapted to engage the
- cam 34 carried on the adjacent worm. The

60

operation of these vacuum cups will be later
described.” The release screws 52 are car-

ried upon a yoke 54 attached to the angle -

iron 27. In Fig. 1 it will be noted that
a sevies of chutes 56 and 57 are provided
adjacent the ends of the worms, the purpose

3
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of which is to receive tile delivered by the
worms and deliver the same to any desired
point. The chutes 57 are so bent as to cause

the tile delivered thereto to make a half turn-

in going from one end of the chute to the
opposite end, the purpose of which will be
hereinafter described. By referring to Fig.
6 it will be noted that guides 80 are posi-
tioned between each set of worms and at a
point below the axis of same, the purpose

“of which is to support the tile between the.

worms 28 as illustrated by the tile C, Fig. 6.
" In operation, bulk tile 1s dumped into the

hopper 11; the cam 13 is then moved so that

the forward end of the hopper 11 rests uporr
the worms 28. This imparts a vibratory

70
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80

movement to the hopper 11 and causes the

tile to slide through the grooves 19. The
brush 292 then encounters any tile which may
be liable to go through, except the tile which

-are in the grooves. Any broken tile or un:

der size tile will be caused to drop through

85

the openings 21 with the result that the tile .
delivered to the worms 28 will'be perfect .

tile. A tile is shown about to be delivered

‘at D of Fig. 1. These tile drop to the worms

and in most instances také a position'in the

Some, however, ride on the worms as shown
at ¥ of Figs. 1 and 3 until they encounter
the brush 86. This brush acts to throw the
tile ¥ backward until. the same does take a
position similar to that shown at E. Tile
which may be over size will be caused to
move toward inclined member 33 and dis-
charged down the same out of the machine

as shown at G of Fig. 8. The reason for’
- this tile being discharged to the side is that

the worms are all rotating in a direction
toward that side of the magchine and -at the

same time the worms are on an incline,

This -actionl is very rapid and positive in

90

- worm as shown at E of Fig. 3 directly.

95
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actual operation. When the tiles reach the -

upper. end of the machine and are about to

be discharged from the worms as shown at.

H of Fig. 4 the vacuum members will be. in
a retracted position as shown at Fig. 5, due
to the action cf the arms 53 and the cams
34.

spring 49 with the result that the tile is en-
gaged by the vacuum member. Shoyld the

At this point .the vacuum -member.
shoots™ forward under the action of the

110

115 .

smooth side of the tile be toward the vacuum

member, the vacuum will then act to retain

the tile thereon, with the result that as the-
cam 34 acts upon the arm 53, the vacuum.
- cup and its engaged tile will be drawn away
from the énds of the worms until the pro-

jection 51 engages the release screw' 52.
This contact breaks the vacuum and the tile
drops by gravity into one of the chutes: 56.
Should, however, a tile be presented-to the

vacuum cup so that its rough side comes in’

contact therewith, the vacuum will not op-
erate and as soon as the vacuum cup starts

120
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to recede from the end of the screws, the
tile will drop into the chute 57. It will now
be noted that the chute 57 is twisted as be-
fore mentioned, which results in the tile
making a half turn so that at the lower end
of the chutes all of the tile will have the
smooth face presented upwardly with the
result that I have sorted out the imperfect
tile, those being under size, and those being
over size, and have delivered the perfect tile
to a series of chutes in such a manner that
all of the tile emerge from the machine
sorted and turned right side up to traverse
the chutes for inspection or delivery to
other machines. _

In Fig. 81 have shown a cross section of
a floor tile showing the smooth face of the
tile at 61 and the grooved back at 62.

This explains the action of the vacuum
cups which refuse the tile when the grooved
surface i5 presented as the vacuum is
broken. , :

The machine works well with either
square or hexagon tile. Slight alterations in
the worms accommodate them to the various
sizes and shapes of tile.

Tt will be noted in the drawings that the
helix of each of the worms is substantially
triangular.in cross section. This is to fa-
cilitate the gravitation of the tiles into the
pockets formed between the worms. '

It is essential in my invention that the

1,369,377

apex of each helix of each worm coincides’

with that of the helix of the next adjacent
worm so that a series of pockets is formed
which travel upwardly as the worms are ro-
tated. I
Having . thus, described my invention,
what I claim as new and novel is: .
1. In a device of the character described

a hopper, a Series of paraliel inclined worms

having their lower ends positioned beneath
said hoppér, means for raising and lowes-
ing the end of said hopper, a rotating brush
mounted within . sald hopper for the pur-
pose of regulating the flow of tile there-

-from, guides mounted beneath said worms,

meaps for causing the tile to. be sorted to
ride npeon said guides, a cam carried on the
end of each of said worms, vacuum cups
positioned between the ends of said worms,
an arm carr:ied on each of said vacuum cups

- and adapted to engage one of said cams,

8o

sald vacuum cup being adapted to engage
the smooth surface of the tile delivered by
said worms, and withdrawing therefrom for
the purpose of proper distribution and
means for releasing said tile so engaged
from saild vacuum cup. '

. 2. A sorting machine for tiles consisting
of a hopper, a plurality of worms adapted
to be rotated in one dirvection and  deliver
the tile from said hopper, guides befween
the worms adapted to support the tiles as
they ate propelled by the worms, and means

?

near the ends of said worms for selectively
inverting the tiles so that they.will be de-
livered uniformly smooth side up.

3. In a sorting machine for articles hav-

ing a rough side and a smooth side, vacuum

"means adapted to engage said smooth :side

and reject said rough side. means for re-

70

tracting said vacuum means, and means for: '

releasing said vacuum at a_ pre-determined

_point for distribution of articles engaged by

said vacuum means. o Co
4, In a sorting machine for articles hav-
ing a rough side and.a smooth side yacuum

75

means adapted to engage said smooth side.

and reject said rough side, means for re-
tracting said vacuum means, means for re-
leasing said vacuum at a predetermined
point for distribution of articles engaged by
said vacuum means, a series of chutes adapt-
ed to conduct articles rejected by said vac-
uum means, and another series of chutes
adapted to conduct articles engaged by said
vacuum means when said vacuum is re-
leased. : o
5. In a sorting machine for articles hav-
ing a rough side and a smooth side, vacuun
means adapted to engage said smooth side
and reject said rough side, means for re-
tracting said vacuum ineans, means for re-
leasing said vacuum at a pre-determined
point for distribution of articles engaged
by szid vacuum means, a series of chutes
adapted to conduct articles rejected by said
yacuum means, ‘another series of chutes
adapted to conduct articles engaged by said
vacuum means when said vacuum is re-
leased, and means in one:of said series of
chutes for inverting all of said articles so
that all the articles in both chutes will be
delivered with the same surfaces upward.
- 6. A sorting machine for tiles adapted to
withdraw said tiles from a disordered mass
and place same in orderly processions, con-
sisting of -a suitable frame, a series of
worms, adapted to rotate in a common di-
rection, said worms having helices substan-
tially - triangular in cross-section and of a
pitch which will cause the tiles to tilt In
uniformly edgewise positions between said
worms on a Pplane at a right angle to the
axes of said worms, the helix of each worm
coinciding with that of the adjacent worm

to form rows of pockets, and guides beneath.

each row of pockets for supporting said tiles
in said edgewise position as they are pro-
pelledt by the. worms.

7. &, machine for withdrawing: articles
from a disordered mass and placing same in
orderly processions comprising a frame, &
plurality of worms adapted to be rotated
simultaneously in & common direction and
so- positioned that the helix of each worm
coincides with that of the adjacent worm

at ull times during rotation to form a series

of pockets, guides extending beneath suid
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pockets adapted to support said articles is all times during rotation to form a series
they are propelled by said worms and con- of pockets, guides extending beneath. said
duits communicating = with said guides pockets adapted to support said articles as-
adapted to convey articles from said guides. they are propelled by said worms, the said 15
5 8 A machine for withdrawing articles worms, and guides being inclined upwardly
from a disordered mass and placing same in in such a manner that articles not engaged
“‘orderly processions comprising a frame, a by said pockets will fall backward for sgb-
plurality of worms adapted to be rotated si- sequent engagement. .
multaneously in a common direction and so  In testimony whereof, I affix my signa- 20
10 positioned that the helix of each worm co- ture. : ' S
incides with that,of the adjacent worm at - BRADLEY L. BENSON,



