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OF CIN: CINNATE, OHIO, A :
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Zo allawhom it may concern,» T
©-Be 1t known: that E - Winrias 1 Acuurr,
% citizen of the Unifed States of America,

and resident of' Norwaod. county’ of Flamij-

:ton, and State: of ‘Ohio, have invented cey-
tain new and usefnl Improvements in Tile-
Grading Machines, 6f which: the following
is a specifieation, = - -

An object of this invention is to produce
a- machine for grading tile, or similar arti-
iclées, in accordance with their size, and for
indicating imperfect tile which are warped
-or otherwise distorted.

‘This ‘and other objects T attain by means

5 of apparatus embodying the features herein

described, and illustrated in the drawings
accompanying and forming a part of this
application. _

An the drawings, Figure 1 is a plan view
of a machine émbodying  my . invention.
Fig. 2 i5 a lopgitudinal section along the
fihe 22 of Fig, 1. Fig. 3'is a transverse
seation along the line 3—8 of It 1g.- 1. Fig.
4 is ‘an_.end elevation of the tile-receiving
- Fig. 5 is o side eleva-
tion of the machine, Iig. 6 is a fragmental
plan. view on an enlarged scale, and illus-
trates in'detail n portion of the grading ap-

paratus of the raachine lustrated. 'Fig. 7

1s--a. fragmental sectional view, on an en-

larged scale, along the line 8—3 of Fig. 1.
Fig. 8iga £ ‘agmental _
enlarged scale, along the line 2—2 of Fig.
1, snd illustrates the means employed for
adjusting. the warp-indicating mechanism,
forming a part of my invention. Fig. 9 ig
a fragmental perspective view of a portion
of the machine, and Hlustrates the arrange-
‘ment of the tile gnide and the tile-testing
means- employed
-warp-indicating apparatus. , .
The ‘machine illustrated ag an embodi-
ment. of my inventioh includes an endless
conveyer, which is adapted to receive tile or
other articles to be graded, and to -earry
them:first to the grading apparatus, where
they.are stamped or in some manner marked
to indicate their size, and then to the warp-

- indicating apparatus, which designates in g

characteristic mannel that the tile is imper-
fect, if iy 1s warped or distorted an objec-
tionable amount, \

chine from the receiving fo the

sectional view, on an'

In connection . with the

_The conveyer is moved intermittently, as
will hereinafter he more fully described, so
that each tile carried by it traverses the ma-

chirfe ' in short steps, which are of such

length that each tile stops in its passage

through - the . machine while it ig being
eraded, and also while it is being tested by
the warp-indicating apparatus. After the
tile have passad the warp-indicating appa-
ratus, they are conveyed to the delivery end
of the ma chine, where they.may be recsived
by an operator, or may be delivered by the
machine into a suitable receptacle.

The conveyer is preferably s chain con-
veyer, and, as illustrated, consists of two
chains 1010, which are sectired together
by means of conveyer
contact with the tile and to move them along
& way 12, Figs. 9 and 1 which is formed in
the frame portion 13 Fig. 5 of the ma-
chine, and extends lengitudinally of the ma-

end. “Kach chain 10 extends over
wheels 14 and 15 and is held
means of a weighted sprocket 16, which en-

sprocket

2ages. the lower loop  of “the chain.
(See Figs. 1, 2 and 5.) The sprockets
I cand 15 of both -the . chaing ape

respectively mounted on: shafts 17 ang 18,

delivery

taut by

60

bars 11, adapted to

70

75

80

which are " respectively journaled on the

frame at the receiving and the delivery end
of the machine. The sprockets 16 of both
the chains are journaled on .a shaft 19,
which is secured to the free end of 4 lever
20, fulcrumed at 21 on the frame 13, and
provided with g lon,fzitudinally adjustable
weight 22, which may be
positions along the lever,
varying the tension of
g, 53 - .

The wheels 14 and 15 are so located, that
the upper loop of each chain pasges along
one of two parallel slots 93 Fig. 9, which
are formed in the tile way 12 and extend
parallel to the way, from one end of the
machine to the other. The conveyer bars 11
rest on the way 12, and are provided see
Fig. 8 with lugs 123 which are adapted to
extend downwardly through the slots, and
to which the chains are secured.. The bars
11 are adapted to slide along the way 12, as
the upper loops of the chains

for the purpose of
the chain. (See

locked in different .

88

9
95

160

‘

move along
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the slots 23, and they partially support the
weight of the upper loop of the chain. The
weighted sprockets 16—16 are provided for
the purpose of reducing the sliding friction
between the bars 11 and the way 12, and, if
desired, additional means, such as rollers,
may be employed on the frame, for support-
ing the upper loop of the chain, so that the
bars will move across the way with little or
no friction.’ '

The way is provided at each edge with a
shoulder 924, which in connection with the
conveyer bars, guide the tile in their mo-
tion through the machine. One of the

shoulders is cut away or slotted fo provide.

an opening, through which a grading finger
95 Fig. 3 of the tile-grading apparatus
is adapted to project intg the way. (See
The grading appa-

passing through the machine, in accordance
with their length, and to characteristically
mark each tile, so as to indicate its length.
This is accomplished by means of the finger
25, a series of type bars 26, (Fig. 8) a sep-
arate electro-magnet 27 Fig. 2 for each type
bar, and a switch actuated by the finger 25
which controls the delivery of -energizing
‘current to the separate magnets 27 (Fig. 6).

The finger 25 is retracted or withdrawn’

from the way .12, by a cam 28, which en-
gages a lug 29 provided on the finger, and
which is mounted on a vertical shaft 30,
(Fig. 7) journaled in a bracket provided on
the frame 13. The shaft 80 is provided at
its lower end with a bevel gear 81, which
meshes with a bevel gear 32 mounted on the
driving shaft 83 of the machine.

The cam 28 is JSO timed that it Wlthdravs;sl

the finger from'the way during the time
that the intermittently moving conveyer is
moving one tile from under the type bars
and another tile under them-and also oppo-
site to the recess through which the finger
projects. - The finger is moved forward by
means of-a coiled spring 84, which sur-

rounds, the finger, and is located between
3 collar carried by it and an extension of
the bracket, in which the shaft 30 is jour-

naled. The forward end of the finger is

. provided with a roller 35, which is moved

60

. swings about its fulcrum

65

by the spring 34 into engagement with the

end of ‘a tile, as the tile is ‘moved under

the type bars by the conveyer. - The ten-
sion of the spring presses the opposite edge
of the tile into engagement with the oppo-
gite shoulder 24, and, consequently causes
the finger to occupy a definite position cor-
responding to the length of the tile. An
arm 36 (Figs. 1 and 6) is fulcrumed on a
projécting lug on the frame 13 and is pivot-
ally connected to the finger 25, so that it
point, as the finger
reciprocates in its guides, and, consequently
occupies definite positions which correspond

i
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to different lengths of tile engaged by the
roller 35 of the finger. A contact or brush

of contact or terminal bars 38, which are
located adjacent to, but are insulated from
each other. Each terminal bar-38 is elec-
trically connected with one of -the electro-
magnets 27 and_the contact 37 is connected
to the lead 39 Figs. 5 and 6 of a suitable
source of electricity, such as. a.battery 40.
The other lead 41 of the battery is connected
to a current interrupter;which is illustrated
in Fig. 7, and which completes the battery
circuit, after the roller 85 has come to rest
against the edge of a tile to be graded, and
thereby :actuates orie or another of the mag-

nets 27, depending. upon which of the ter-

minal bars 38 is engaged by the contact 37.
The current interrupter consists of a con-

tact 42 Fig. 7, to which the lead 41 of the

battery is connected, and which is mounted

"87 is carried by the arm 36 and is adapted ’
to move over and to contact with a series

75

80

85

on an insulating casing 48, so that it is

insulated from: the frame 13, to which one
terminal of each magpet 27 is connected.

"The casing 48 incloses a cam 44, which is

- 90

mounted on the shaft 30, and is adapted to -

periodically contact with the terminal 42
and thereby complete the battery circuit
and energize one or the other of the mag-
nets, as has been described.

The armature of each magnet 27 is piv-

otally mounted at one end and is provided

at the other with a hammer Fig. 2, which
normally rests upon the upper end of one

95

100

of the type bars 26, and is adapted to move -
the bar downwardly and into engagement

with the tile, when its corresponding mag-
net is energized. (See Figs. 1, 3 and 4).
Each type bar is partially inclosed by a

cylindrical casing 45,. Fig. 3 which is se-:

cured to a rotatablé bar 46, capable of being

turned, as will hereinafter be described, for
provided on

the purpose of inking the type
the lower end of all the bars. Each casing
also incloses a coiled spring, which engages

the bar it surrounds and holds-it and the’

corresponding armature in the raised posi-

tion. ‘ o ' 2 '
The type on the ends of the different bars

differ, so that the characters impressed on

the tile indicate different lengths. The ap-.

paratus illustrated is provided with five
type bars, and consequentlyis capable of
grading the tile into five classes, and four
irllltermediate classes, or into nine classes in
all.
classes are marked by two of the type bars.
This results from the fact that the contact
37 engages two of the terminal bars 38, and
thereby delivers
of the magnets 27. This actuates two of
the armatures and, consequently; depresses

energizing current to two-

106

110

116

120

Tile of the so-called intermediate .

125

two of the type bars and indicates that:the -

tile with which the rqller 35 is in contact

130
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" pin 68 Figs. 8 and 9, if it is

“ciprocating rod
‘there being

. casing surrounds the rod and ferms a guids |
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Is of such length, that the arm 38 oe GHOT] [
an intermediate position between two of the l
bars 38, ’ ' i
After the tile have bean stamped te indi- |
cate their length, they are moved to the
warp-indicating apparains, whers the im-
perfect tile are marked op otherwise indi-
cated. The way 12 is peovided with a de-
pression 48, as shown in ¥ ig. 9, which is so
arranged that the Interal edges, or, if de- !
sired, the corners only of each tile, will be |
supported by the way and the tile will span
the depression. The motion of the conveyer
is so controlled, as will hereinafier bo de-
scribed, that the tils are suecessively moved
into position over the depression and held
there, uatil after they Liaye heen tested.
The operation of testing the tile consigte |
in holding it in place on the way, with its
corvers fivialy against the edges of the de-
pression 48, so that it will contact with g |
warped o as o
extend down into the depression. The file
ig held in place luring the testing opera-
tion, by meavs of fingers 51, shown in Figs.
2,8 and 9, which are mounted on n plate 49,
and ave capable of being moved to different

|

positions along the plate, for the purpase |
of adjusting them to engage tiles of differ-

ent - widths and Jlengths. The plate is
loosely mounted on the lower end of a re-
i 50 shown in Figs. 2 and 4,
sufiicient relative motion be.
tween the plate and.the vod te insure a’
firm contact belween the low v end {)fl

each pin 51 and the tile. A cjy’l"l-n.(h‘iml‘

for it and alse incloses a cojled spring 58, |
which normally tends to move the rod, and, |

consequently, the plate 49, upwardly.  The
cylindrical “casing is  shown integrally

formed with a yoke 54 Fig. 4, which strad- |
dles the way 12 and forms a part of the
frame of the machine, A narrow - -beam 55
is rigidly mounted upon the upper end of |
the casing and'supports one end of a link 56,
to which the lever 57 ig pivotally connected.
The other end of the beam supports a guide ]
58 for the lever, and the lever engages the |
upper end of the rod 50, so thas it is capable
of moving the rod down against the pres-
sure of the spring 538. The lever is actu-
ated by the driving shaft 33 of the mzxc}line',*'
through the agency of an eccentric vod 61
g 5, a bell erank 69 actuated by the eccen-
tric rod, a spring connection, and a link
59. The link is pivetally connected to the
free end of the lever 57 and is provided with, !
a sleeve 62, which is capable of moving lon-
gitudinally along it, but which is normally
held in place against s collar 63, by means
of a spring 64, which surrounds the link and
seats upon an-adjustahle spring block or nut ;
65 .as -1s Hustrated in Fig. 5. The sleeyp

62 and thespring 64 form a spring connee- ./

3

t;ton between the link 59 and the bell crank
60, j

suitable pin, secured to.the frame 13 and
one of its arms engages a lug or projection
formed on the siecove 62; the other arm is
pivotally connected to one end of the eccen-
tric rod 61. The other end of the eccentric
red is journaled on ap eccentric pin 66,
mounted in & longitudinal slot, provided in
a crank arm 67, which is rigidly mounted on
the shaft 33. The pin 66 is capable of be-
ing secured in different positions along the
crank arm, for the purpose of varying the
throw of the eccentrie rod, and
the amount of motion of the sledve 62 and
the paits operated by it. During a portion

The bell crank ig journaled upon a

consequently

7®

75

8%

of a revoldtion of the shaft 33, the sleeve 62

is tnoved downwardly by the bell crank,
-and this moves the plate 49 downwardly,
through the agency of the link 59 and the
lever 57, since the strength of the spring 64
1s greater than that of the spring 53.
When the ping 6%, carried by the plate 49,

38

check the downward motion of the plaie by .

contacting with a tile, located on the way
12, the sleeve 62 overrides the Hink 59 and
the pressure of the pins on the tile depends
upon the tension of the spring 64. With
this arrangement, each tile is yieldingly, but
firmly, held in place during the testing op-
eration and there is no danger of subjecting
it to a breaking pressure. _
. The pin 68 Iigs. 8 and 9 projects up-
wardly threugh the depressed portion 48 of
the way and is veciprocally mounted in a
sasing 69 Figs. 8 and 2, which depends from
the frame 18, A coiled spring is Jocated in
the casing, surronnds the pin 68, and nor-
mally operates to hold the point ¢f the pin
on a level with the edees of the (f I
or in other words, in the plane of the bottom
surface of the way. An adjustable peint or
contact 70 is mounted in the bottom of the
casing, inmediately below the lower enid of
the piu 68, so that the pin will contact with
it, when it is moved downwardly by a
warped tile. The contact 70 is
from the casing 69, and consequently from
the frame 13, and is electrically connected to
a switable source of electricity, such as a
batiery 71 Fig. 5, by a lead 72, and a_cur-
rent Jdnterrupter; which will
described.  The other lead 73 of the battery
is connected to one terminal of an electro-
magnet 74 Fig. 2, which is similar to the
magnets 27, and which aetuates an armature
73’ to depress a type bar 75, when the pin
68 is moved into contact with the contact 70
by a warped tile, and the ecircuit of the bat-
tery 71 is completed. A micrometer adjust-
ment is provided for the. contact 70, so that
it can be moved apwardly or downwardly
minute amounts, and 0 that the warp-indi-
cating apparatus may be accurately adjusted.
In Fig. 5 of the drawings, T have illus-

epression,

insulated

hereinafter be

80

95

100

105

1i0

115

1207

125

189



10

15

20

25

30

35

- 40

‘,15
50
55
- 60

65

4

trated a current interrupter, which consists
of a contact 76, mounted on, but insulated
from the sleeve 62, and a contact 77, mount-
ed on, but insulated from the frame 18, and
electrically connected to the adjustable con-
tact 70, inclosed within the casing 69.
The lead 72 of the battery is connected to
the contact 76, and the contact ig so located
on the sleeve that it engages the contact 7,
when the sleeve is moved downwardly by
the bell crank 60. This will complete the
hattery circuit, provided the pin 68 is de-
pressed by a warped tile and forced into en-
gagement with the contact 70, in which case
the electromagnet T4 will be energized, and,
in attracting its armature, will actuate the
type bar 75 Fig. 2 and characteristically
mark the imperfect tile. It will be ap-
parent that various means will be employed
for indicating imperfect- tile, such, for ex-
ample, as a-bell or any other alarm,

when the pin 68 or its equivalent is de-
pressed. The alarm may be employed to
replace the type bar and its actuating mech-
anism, or it may be employed in connection
with it. After the tile has been tested, the
sleeve 62 is moved upwardly by the bell
crank 60, and the spring 53 Fig. 2 lifts the
fingers 51 out of engagement with the tile,
by moving the rod 50, and, consequently the
plate 49 dpwardly. :
~ In Fig. 4 of the drawings, I have shown
the plate 49 provided with transversely ex-
tending under-cut or T-slots, which are
adapted to receive the T-beads on the fin-
gers 51. Each finger is also provided with
a bolt, which coperatés
firmly secure it in an adjusted position on
the plate. With this arrangement, the fin-
gers can be moved along the under-cut heads
and secured in different positions on the
plate. I have shown each plate provided
with two -under-cut slots near each end, so
that the positions of the “pins can be ad-
justed for different lengths of tiles, as well
as for tiles of different widths. - .
After the testing operation, the tile are
moved to the delivery end of the machine by
the intermittently moving chains, and are
there received by the operator and may be
separated into the different grades, indicated
by the marks cn them. The chain is moved
forward around the sprockets 14 and 15, by
means of a connecting rod 78, a lever 79,
a cross head 80, and a ratchet pin 81, which
is mounted on the cross head and operatively
engages the chain, durirle each forward
movement of the cross head, as is shown in
Figs. 1,2 and 5. One end of the connecting
rod is journaled on a pin 82, which is shown
as mounted on a fixed driving pulley of the
shaft 33. The other end of the rod is-con-
nected to one end of the lever 79, by means
of 5 universal joint, so that the connecting

which .
may be sounded electrically or otherwise,’

‘head relatively
the position of the bolt 84 along the slot 85..

with its T-head to |- desired, may be made variable

| rod 8.

of the chain, and
- throw of the cross

1,066,239

rod may be moved in two planes relatively
to the lever.
portion of the frame 13, and is connected
fo the cross head by means of a link 83 and
a specially formed bolt 84, on which one end
of the link is journaled. The bolt is capa-
ble of being secured in different positions
along an under-cut slot 85, which extends
longitudinally of the cross head, and the
eross head is mounted on parallel supports
86 Figs. 1 and 2, which are slidably mounted

on rods 87, located .at each: side of the
frame 13.

The ratchet pin or pins 81 are so mounted
on the cross head, that they engage the chain

‘and move it forward a determined amount,

during each forward movement ‘of the cross
head, and then moved back over the chain to
a new position of engagement, while the
chain remains stationary. The operation of
the cross head is so timed, that the chain is
at rest during the operation of grading and
testing the tile,
apparatus are so located and arranged, that
they operate cimultaneously on different
tiles.

It is, of course,
move the separate tile to the proper positions
relatively to the grading finger of the grad-
ing apparatus, and:the depression 48 and pin
68 of the testing apparatus. This is accom-
plished by varying the
to the link 83, by adjusting

The amount of travel of-the chain, during
each fortard movement, is dependent upon
the throw of the connecting rod 78, which, if
by means of
apparatus similar to that shown in connec-
tion with the eccentric rod 61 Fig. 5 and the
eccentric pin 66. The amount of motion of
the cross head, and consequently of each
forward movement of the chain, could also
be varied by varying the fulerum point of
the lever 79, or by varying the point of con-
nection between the lever and the connecting
The relative positions of the grad-
ing and testing apparatus, however, eter-
mines the length of each forward movement
means for djusting the
head is not absolutely
essential. The length of each forward mo-
tion of the chain must be such, that each
tile will first be moved to the proper position
relatively to the grading apparatus, an
then to the proper i
to the testing apparatus. In the ma-
chine illustrated, I have so located and
proportioned the parts, that -each tile will
be moved from the grading apparatus to a
point between it and the testing apparatus,
and then from the intermediate point to the
testing apparatus. The conveyer bars-are
therefore so spaced along the chain, that
tile will be simultaneously located in the

and the grading and testing .

necessary for the chain to

position of the cross’

position relatively

The. lever is fulerumed on 2 .
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proper positions relatively to the grading
and testing apparatus, and at an intermedi-
ate point between the two apparatus.

The type bars 26, as has been said, ave

mounted on a bar 46, which is capable of be:’

ing rotated to bring the ends of the bars into
engagement with apinking roll 89 Iig. 1.
The type bar 75 Figs.'2 and 8 is similarly
mounted on a rotatable bar, which is opera-
tively connected to the bar 46, by means of
a connecting rod shown in Tig. 5. The bar
46 is also connected to a reciprocating rod
91 Fig. 1, by means of a connecting rod 92
and a crank 93, so that it, and consequently

the rod supperting the type bar 45 arc

turned in their bearings by the reciproca-
tions of the rod 91. The rod 91 is mounted
in guides on the frame 13, and is provided
with a finger 94, which is adjustable along
it and is adapted to be engaged by a lug 63
on the lever 79, during the operation of the
lever. The lever is adapted to move the rod
longitudinally in opposition to the pressire
of g coiled spring 98, which surrounds the

rod and is located between the finger 94 and. .

an upright, forming one of the guides for
the rod. The finger is so iocated on the rod
relatively to the positioning of the lug 95 on
the lever, that the type bars 26 and 75 will
be turned. to engage their respective inking

rolls, during the interval that the conveyer

is moving the tile forward, and will be re-
turned to their normal positions during the
first part of the backward motion of the
cross head. The inking voll for the type
bars 26 is indicated at 89 and the rolk for

*the bar 75 is indicated.at 98.

One of the features of my invention is the
combination of a grading and a warpage-
determining and indicating apparatus.in the
same-machizie and the organization of the
parts of the machine, so that the two appa-
ratus worle synchronously and in conjune-
tion with the same conveyer. In this con-
nection it is to be noted. that while I have
shown the grading apparatus particularly
adapted to mensure the length of tile and
to grade them in accordance with their
lengths, it may be employed to measure {he
width, or the thickness, of the tile and to
grade them in accordance with either ov both
of these dimensions. It is also to be noted
that while the testing apparatus is particu-
larly adapted to indicate a convex warpage
on cne side of the tile, it may be so arranged,
that it will indicate warping of any charae.
ter evidenced on any portion of the file. A
plurality of pins 68 may be employed for
engaging different portions of the tile dur-
ing the testing operation, and each pin may
be arranged to separately operate a marking
or indicating device, such as a type bar, or
the pink may be so arranged that they will

all codperate in completing the operating -

cireutt of one type-actuating electro-magunet

similar to the

R >
or similar apparstus. . The electro-magnets
of both the grading and the testing appa-
atus are the preferred means for actuating
the type, but they are also merely illustra-
tive,'and may be veplaced by various means,
such, for example, as mechanical means, con-
sisting of a selective mechanism, similar to
the lever 36 Figs. 1 and 6, and an operating
mechanism for depressing the selected type,
operating mechanism of {he 75
plate 49, o o

Various means may be employed for lo-
cating the tile or the article to be graded
and tested on the conveyer, but at present L
contemplate placing each tile by hand in
the proper position on the conveyer, adja-
cent to one of the conveyer bars and between.
the shoulders 24 of the'tile way 12. :

The machine. illnstrated is particularly
adapted for grading and testing tile or simi-
L articles made of clay or vitreous mate-
rial, but it may also be employed for grad-
ing and testing .other articles, as will be
rveadily apparent to those skilled in the art.
. The operation of the apparatus is some-
what as follows: The tile to be graded are
placed on the conveyer so that one edge of
each tile is ehgaged by one of the conveyer
bars 11. The conveyer operates so thal it .
moves each tile to a position under the
grading mechanisms and opposite to the ond
of the grading finger 25.. When a tile is in
this position the finger moves into contact...
with one of its ends and forces the-other

85

end against the opposite shoulder 94 of the 100

way along whicli the tile moves. Thig
causes the finger, and consequently the con-
tact arm 36 to occupy definite positions cor-
responding to the length of the tile. After
the finger and the arm
the current ‘interrupter operates to com-
plete an electric cirvenit inchiding one of the
electromagnets 27, and to thereby actuate -
one of the type.bars so that it eharacteris-

tically marks the tile to indicate its length. 130

After the tile is marked the conveyer ad-
vances and moves the tile to position -over
the warpage indicating pin 68. "This opera-
tion f the conveyer also moves another tile

to position under the grading mechanisms 115
-and the machine operates to.grade a tile

during the operation of testing the first tile
fer warpage. During the warpage testing
operdtion, the tile is clamped in place over

the dapression 48 by means of the fingers 51, 120

and this clamping operation moves. it into

_contact with the pin 68 if the tile is warped

- determined amount. The pin responds
to the pressure of a warped tile and moves": -

downwardly into engagement with a contact 125

70, which 1s included in the operating cir-
cuit of a type bar 75. The operating mecha-
nism of the fingers 51 also actuates the elec-
trical contact %6 so that it completes the

-cireuit of the operating mechanism of the 130
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bar 75 and causes the bar to stamp the tile
if the tile is warped to such a degree as to
be defective. After the tile has been tested
for warpage, the conveyer advances it along
the tile way and finally delivers it from the
discharge end of the machine. S

What I claim is: :

‘1. In a machine for grading tile and simi-
lar articles, a grading finger adapted to con-
tact with a tile to be graded, an intermit-
tently moving conveyer for moving tile up
to and away from said finger, driving means
for the conveyer, indicating mechanisms,
and means jointly controlled by the finger
and the driving means for actua\ing the in-
dicating mechanisms during the
rest of the conveyer.

2. In a machine for grading tile and simi-
lar articles, a grading finger adapted to con-
tact with tile to be graded and to occupy
different positions corresponding to the size
of the tile, an intermittently moving con-
veyer for conveying tile to the finger, driv-
ing means for actuating the conveyer, indi-
cating mechanisms controlled by said finger
and means actuated by the driving means
for rendering the indicating mechanism in-
active during the motion of the conveyer.

3. A grading machine, comprising, a con-
veyer for articles to be graded, means for
intermittently moving the conveyer, means
for engaging the articles moved by the con-
veyer during the intervals of rest of the
conveyer, and means controlled by said last
mentioned means and actuated during the
intervals of rest of the conveyer for indicat-
ing the size of the article on the conveyer.

4. A grading machine comprising a grad-
ing finger, means for moving articles to be
graded opposite to said finger, means for
moving said finger into engagement with
said articles, electrically actuated means for

indicating the size of the articles engaged

by the finger, an electric circuit, a controller
for'said electrically actuated meéans actuated
by said finger and included in the cireuit,
and a current interrupter in the circuit for

rendering the electrical means inoperative
between grading operations.

5. A grading machine comprising a con-
veyer for articles to be graded, a grading
finger for engaging the articles conveyed,
means for actuating said finger to move it
into contact with and to withdraw it from
the article to be praded, electrically actuated
means for indicating the size of the article
graded, an electric circuit means actuated
by said finger and included iq the circunit
for controlling the operation of said elce-
trically actuated means, and a ‘current in-
terrupter included in the cirenit and actu-
ated by the finger actuating means'for ren-

dering the elect;rj%wns inoperative dur- |

he fing

ing the motion B t} er. - -
6. A grading-machine for tile .and simi-
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\periods of

lar articles comprising an intermittently
moving conveyer for the articles to be
graded, a driving means therefor, a grad-
ing finger, means actuated by the driving
means for actuating the finger, electrically
actuated indicating devices for indicating
the size of the articles tested, an electric cir-
cuit, means actuated by said finger and in-
cluded in the circuit for controlling the op-
eration of the indicating means, and a.cur-
rent interrupter located in the circuit and
controlled by the finger actuating means
for rendering the indicating devices inac-
tive between grading operations. ~ *

7. A grading machine comprising a grad-
ing finger, a moving conveyer for moving
articles to be graded into engagement with

the finger, a driving agent for the conveyer,

means actuated by the driving agent for ac-
tuating the finger, indicating means for in-
dicating the size of each article graded, and
means actuated by the finger for controlling
the operation of the indicating means.

8. In a machine of the character de-
<:ribed, a grading finger, a conveyer for
moving articles to be graded adjacent to.
sald finger; means for intermittently actu-
ating the conveyer, means actuated by the
conveyer actuating means fer causing the
finger to move into engagement with an
article conveyed while said conveyer is at
rest, adjustable means for controlling. the
motion of the conveyer, so that it succes-
sively moves the articles conveyed by it into

-the proper position relatively to said finger,

means for characteristically marking each
article engaged by said finger, and means
controlled by the finger for actuating. the

Jast-mentioned means.

9. In a machine of the character described,
a grading finger, means for moving the
finger to different positions, a conveyer for
moving articles to be graded into engage~
ment with the finger, adjustable means en-
gaging the conveyer and controlling the
motion of the conveyer, and means for re-
ciprocating said adjustable means to actuate
the conveyer. .

10. A testing apparatus for determining
the warpage of tile and similar articles,
comprising, a support for the tile to be
tested, a conveyer for moving tilé onto the
support, means for intermittently actuating
the conveyer, movable means capable of oc-
cupying different .positions corresponding
to variations in the contour of the surface
of the tile on the support, an electric cir-
enit including said means and controlled
thereby, an indicating .device, electrically

actuated means inclnded in said circuit for :

actuating said indicating device, and a cur-
rent interrupter located in said circuit and
actuated by said conveyer-operating means

for breaking the circuit during periods of
operation of the conveyer. . - °
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“the warpage

1. A testing appavatus for determining
the warpage of file and similar articles,
COMPEISIngG a cupport for the tile to he tesl.
ed, a convever for moving tile to be tested
unfo said support, means for im'ormil’:l’m}ﬂ_v
moving the conveyer, means for clamping
the tile 1w place on the support after the
convever has come to vest, and for releasing
the tile priov to the movemen( of the con-
vever, mevable means enguoed by the tile on
the snupport. and eapable of accupying dif-
Terent positions corresponding to varintions

engaging surface, and

i the contonr of the
mdicating means conivoled by said movable
weans foy indi ating the warpage of {he
e, '

120 K testing apparatus for determining
the warpage of tile and similar avticles, comi-
prising. a tile way, means for advancing tile
to be tested along the way, a support for
the tile {raversing the way, movahle {ile
engaging means engaged Ly the supported
face of the tile engaged by said support,
and movable to different positions depend-
eitt upon the contonr of the engaging sur-
face of the tife, an electiic eirenit controlled
hy the movable tile engaging means, elec-
trically actunied tile-marking means in-
cluded in the eivenit, and periedically apen-
aling imeans for holding the tile in place on
the support during the testing operation,

130 A teting' apparatus, for determining

ge of tile and similay artieles,
comprising, a support for the articles to be
tested, o file conveying neans for moving
the tiles to cengage the support, clamping
means for holding the tiles, moved by said
conveying means, aguinst the sapport dur-
ing the testing operation, a movable pin, en-
gaged by the tiles engaged by the support,
and capable of oceupying different positions
corresponding to the variations in the con-
tour of the engaging surface of the tile on

the support, an’electric circuit controlled Ly |

the ‘pin, electrically sctualed tile marking
means included in the cirenit, and a current
interrupter operating to close the cirenit
after sthe clamping means has operated to
secure a tile in place on the support,

14 A testing apparatus for determining
the warpage of file and similar -articles,
comprising, a suppart for the tile to he test-
ed, a. conveyer for moving tile onto said
support, means for Intermittently actuating
the eonveyer, clamping means for yieldingly
helding tile in position on {he support dur-
ing periods of rest of the conveyer, movable
means engaged by the surface of tile on the
support and capable of moving to different
positions corresponding to variations in the
contour of the engaging surface, a tile mark-
ing device, for marking tile located on the
support, sctuating means for the marking
device controlled by said movable means,
and means actuated by the conveyer-actuat-

!
|
|

|

|
|
|
|
|
|
|
|

testing

i

ing means for rendering the marking deviece
actuating means inactive duriing the motion
of the conveyer,

- 150 A testing apparatus for determining
the warpage of file and

COMPLISING a way, a conveyer for moving
tile along the way, driving means for inter-
mittently moving the CONVeyer, means ac-
tuated by the driving means for holding
cach tile in place on the way during the
and marking
gaged by the tile en the way and movable
to diffevent positions corresponding te the
contour of the engaging surface of the tile,
and means controlled by said pin for mark-
ing the tile. .

16. A testing apparatus for determining
the warpage of tile and similar articles,
COMPprising a way having a  depression
formed therein and along which the tile to
be fested is moved, o pin located in said de-
pressicu, a conveyer for moving tile along
the way and into position over said depres-
sion, means for intermittently moving the
couveyer, mesng for clamping the tile in
place en the way over the depression; elec-
trically actuated means controlled by - the
pin for marking the tile tested, an electric
ciretit including said clectrically actuated
means and a curvent interrupter i said cip-
cuit for rendering said electrical means in-
operative during the motion of ihe con-
veyer, . _

17. In a machine of the character de-
seribed, g warp-indicating apparatus for
tile and similar articles, comprising a sup-
port for the article to he tested, testing
means’engaged by the article on {he support,
& conveyer for successively nmeving artieles
to place on said support, a driving agent,
means driven thereby for intermittently ac-
tuating. the conveyer, and means actuated by
the driving agent for vieldingly holding the
article to be tested in place on the support
during the testing operation.

- 18, A warpage-testing and indicating ap-

paratus for tile and smmilar articles, com-
prising a support for the tiles to be tested
provided with s, depression, o conveyer for
moving the tiles along the support, adjust-
able means for intermittently actuating said
conveyer, so that the conveyer sticcessively
moves the tile to be tested in. place across
said depression, a pin located in the depres-
sion so as o be engaged by warped tile, re-
ciprocating means for moving into contact
with and for holding each tile in place on
the support across the depression, an indi-
cating device for marking the tested tile,
means controlled by said pin for actuating
the device to mark the tested tile, and means
for rendering
reciprocating means is moved into engage-
ment with the tile to be tested.

19. In a machine-of the character de~

similar articles,

operption, a pin en-’

said device inactive unsil said’
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scribed, a mechanism for grading tiles in
accordance with their sizes, a warpage test-
ing and indicating mechanism for indicat-
ing warped tiles, a conveyer for conveying
tile to one, and then to the other, of said
mechanisms and for simultaneously moving
a tile to an operative position with relation
to each mechanism, means for intermittently
moving the conveyer and means for simul-
taneously actuating both of said mecha-
nisms during periods of rest.of the conveyer.

90. Tn a warpage testing and marking
machine, a support for tile to be tested, a
tile conveying means for moving the tile to
_engage the support, a movable pin engaged

" and operated. by the tile on the support,

20

driving means for actuating the tile con-
veying means, periodically actuated means
for yieldingly holding a tile in place on the
support during the testing operation, means
for periodically actuating the tile holding
"means, and means controlled by the pin for

" indicating warpage of the tile on the sup-
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port.

91, In a machine of the character de-
scribed, a warpage testing and marking de-
vice comprising, a support for articles to
be tested, and a pin for engaging the sur-
face of the article on the support, means for
yieldingly projecting the pin, a conveyer
for moving articles to be tested on to the

support and for removing them therefrom,.

means for intermittently moving the con-
veyer, reciprocable means for moving into

engagement with, and for holding each ar- |

ticle in place on the support during periods
of rest of the conveyer, means for recipro-
cating said reciprocable means and means
controlled by the pin for marking the ar-
ticles on the support. .

992. A testing apparatus for determining
~the warpage of tile and similar’ articles,
comprising a support for tile to be tested,
a conveyer for moving tile ento the support
and for removing them therefrom, driving
means for intermittently moving the con-
veyer, a movable pin engaged by the tile
located on the support, means for yield-
ingly projecting the pin, an electric cireuit
including the pin, a tile marking device for
marking tile located on the support, elec-
trical actuating means therefor inelnded in
the circuit and controtled by the pin, a cur-
vent interrupter located in the circuit, and
means for actuating the interrupter to break
the circuit and to thereby render the mark-
ing device inactive while the couveyer is
operating to convey tile. :

93, Tn a machine of {he characler de-
scribed a warpage testing and marking de-
“viee comprising a support for articles to be
{ested, a pin for engaging an article on the
support, means for yieldingly projecting
the_ pin/a conveyer for moving articles to

1,066,239

be tested onto the support and for removing
them therefrom, driving means for the con-
veyer, means actuated by the driving means
for clamping the article to be tested in place
on the support during the testing operation
and means controlled by the pin for mark-
ing the article on the support.

64. In -2 machine of the charabter de-

scribed, a warpage testing and marking de- .

vice comprising a support for tile.to be test-
ed, means for engaging the tile on the sup-
port, a conveyer for moving successive tile
into place on the. support and for moving
them therefrom, driving means for the con-
veyer, a marking device actuated by the
first mentioned means for marking the tile
on the support and means actuated by the
driving means for clamping the tile in place
on the support during the operation of the
marking device. '

95. In a warpage testing and marking

‘machine, a support, a pin for engaging tiles

mounted on the support, tile conveying
means for moving tiles onto and removing
them from the support, driving means for

‘the tile conveying means, a marking device

80
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for marking file located on the support, an .

electrically actuated mechanism for actuat-
ing said marking device, an electric circuit
including the actuating mechanism of the
tile marking device and the pin, and a cur-
rent interrupter actuated by the driving
means and included in the electric cireuit.

96. In a machine of the character de-
scribed, grading. mechanisms, warpage test-
ing mechanisms, a conveyer for simulta-
neously moving tiles to operative positions
with relation to the grading and warpage
testing mechanisms, means for actuating the
conveyer and means actuated by the driving
means of the conveyer for simultaneously
actuating the grading and warpage testing
mechanisins. i

97. In a machine of the character de-
scribed, grading mechanisms, warpage test-
ing mechanisms, an intermittently moving
conveyer for simultaneously moving tile to
operalive positions with relation to the grad-
ing aud warpage testing mechanisms, and
means actuated by the cTriving meechanisms
of the conveyer for siinultancously actuating
the grading and warpage testing mecha-
nisms gfluring periods of rest of the conveyer.

98, In a tile grading and marking ma-
chine, a conveyer for tile to be graded, driv-
ing means for intermittently moving the
conveyer, a finger for engaging the-tile on
the conveyer, means actuated by the driving
means for moving the finger, a tile marking
device, and means controlled by the finger
for actuating the tile marking device during
periods of rest of.said conveyer.

29, In a tile gfrading and marking ma-
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ing- means for intefmittently moving the
conveyer, a finger for engaging tile on the
conveyer, -means actuated by the driving

means for withdrawing the finger from the

path of travel-of the tile, a spring for mov-
ing the finger into engagement with the tile
during periods of rest of the conveyer, an
indicating device, and means controlled by
the finger for operating the indicating de-
vice to indicate the size of the tile engaged
by the finger. B

30. In a tile grading and marking ma-
chine, a conveyer for tile to be graded, driv-
ing means for the conveyer, a finger for en-
gaging tile on the conveyer, means actuated
by the driving means for moving the finger,
electrically actuated tile marking devices,
an electric circuit including said devices,

means actuated by the finger and included’

in said circuit for controlling said devices

‘and a current interrupter included in said

¢ircuit and actuated by said driving means.

31. In a tile grading and marking ma-
chine, a conveyer for tile to be graded, driv-
ing means for intermittently moving said
conveyer, a finger for engaging a tile on the
conveyer while conveyer is at rest, means for
withdrawing the finger out of the path of
travel of the tile, a spring for moving the
finger into engagement with a tile on the
conveyer, electrically actuated tile marking
devices, an electric circuit including said de-

- vices, a controller for said devices, included
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in said circuit and actuated by the finger
and a current interrupter included in the
circuit and actuated by the finger actuating
means. o
© 32. A grading machine for tile, compris-
ing a grading finger, a conveyer for moving
tile to be graded up to said finger, driving
means for the conveyer, electrically actnated
means for marking the size of the tile on
the tile engaged by the finger, an electric
circuit including said electrically actuated
means, a controller in the circmit actuated
by the finger, a current interrupter in the
circuit and means actuated by the driving
means for actuating the current interrupter.
33. In a tile testing machine, a tile sup-

port, electrically actuated indicating meclia-
nisms, an operating circuit for said mechas|
nisms, a movable pin located in said cireuit,

for engaging the surface of tile located on
the: support, an adjustable contact for-said
pin located in said circuit, a current inter-
rupter located in the cirveuit, a conveyer for

- moving tile onto said support, and means for

60

actuating the current interrupter to break
the circuit between testing operations,

34. In a madchine for grading .tile and
similar articles, a conveyer for moving tile,
a reciprocable grading finger for engaging
tile conveyed by the conveyer, and adapted
to occupy different positions corresponding

=

to the size of the tile conveyed, means for
actuating the finger, indicating means for
indicating the size of tile engaged by the
conveyer, means controlled by the finger for
actuating the indicating means and means
for rendering the indicating means inactive
during the motion of the finger.

35. In: 2 machine of the character de-
scribed, a warpage indicating apparatus for
tile, comprising, a tile way, a conveyer for
moving tile along the way, driving means
for intermittently moving the conveyer, a

located on the way into engagement with
the pin during periods of rest of the con-
veyer, means for periodically actuating said
tile pressing means, and a warpage indicat-
ing mechanism controlled by the pin.

36. In a warpage testing machine, a con-
veyer for articles to be tested, means for in-

support engaged by articles moved by the
conveyer, during intervals of rest of the con-
veyer, movable means for engaging the sup-

support and a mechanism controlled by said
last mentioned means and actuated during
intervals of rest of the conveyer for indicat-
ing warpage of the article engaged by the
support.

37. A warpage indicating apparatus com-
prising, a tile support, tile conveying means,
for moving a tile to pesition relatively to
said support, movable means for engaging a
tile engaged by the support, a warpage
indicating mechanism, means controlled by
said movable means for -actuating said
mechanism, holding méans for pressing a
tile into engagement with the support, dur-
ing the testing operation, and means for
actuating said tile conveying means and
said holding means. :

38. In a warpage indicating apparatus, a
tile way, a tile support, movable means for
engaging the supported face of a tile sup-
ported by the support, a conveyer for mov-
g tile-along the way, driving means for
intérmittently moving the conveyer, means
foi pressing tile, traversing the way, against
the support and into engagement with the
“movable means during periods of rest of the
conveyer, means for periodically actuating
the tile pressing means and means controlled
by the movable means for indicating the
warpage of the tile supported by the sup-

port. :

! 39. A testing apparatus for determining
the warpage of tile and similar - articles,
comprising, a tile way, a conveyer for mov-
ing tile along the way, a support for the
-tile traversing the ¢onveyer, means for in-
termittently actuating the conveyer, mov-
able means for engaging the supported face

.termittently moving the conveyer, a rigid,

ported face of a tile whilé engaged by the.

of a tile supported by the support and ca-
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pable of occupying different positions cor- located in said circuit ‘and actuated by said

responding to varlations in the coutour of | conveyer operating means for breaking the iv

* the supported surface of the tile on the sup- | circuit during periods of operation of the
port, an electric circuit including said moy- | conveyer. :

5 able means and controlled thereby, an indi-"} - , WM. K. ACHERT.
cating device, electrically actuated means in- Witnesses: :
cluded in said circuit for actuating said in- Warrer F. MURRAY,

Yieating device and ‘a current interrupter W. THORNTON DBOGERT.



