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WILLIAM. K. ACHERT, of NORWOOD, oHIo, ASSIGNOR. To THE AUTOMATIC TILE 
MACHINE COMANY, OF CINCINNAT, or Io, A. CORPORATION OF OHIO. 

TILE-GRADING MACHINE. 
Specification of letter's Ratent, Paten?ied?July 1, 1983. Application filed November 20, 1911, serial No. 681,205. 

To all whom, it may concern: 
: Be it known that l; WILLIAM K. ACHERT, 
a citizen of the United States of America, and resident of Norwood, county, of famill 
ton, and State of Ohio, have invented cer 

...tain new and useful Improvenments in Tile 
Grading viachines, of which the following is a specification. . . . . 
An object of this invention is to produce 

: machine for grading tile, or similar furti 
cles, in accordance with their size, and for indicating imperfect tille which are Warped 
This and other objects I attain 

of apparatis embodying the features herein 
described, and illustrated in the drawings 
accompanying and forming a part of this application. . . 

in the drawings, Figure 1 is a plan view 
of a machine embodying my invention. 
Fig. 2 is a longitudinal section a jong the 
fine 2-2 of Fig. 1. Fig.3 is, transverse section along the line 3-3 orë Fig. 1. Fig. 
4 is an end elevation of the tile-receiving 
eid of the machine. Fig. 5 is a side eleva 
tion of the machine. Fig. 6 is a fragmental 
plan view on an enlarged scale, and illus 
trates in detail a portion of the grading ap 
paratus of the machine illustrated. Fig. 7 
is a fragmental sectional view, on an en 
larged scale, along the line 3-3 of Fig. 1. 
Fig. 8 is a fragmental sectional view, on an 
enlarged scale, along the line 2-2 of Fig. 
1, and illustrates the means employed for adjusting the warp-indicating mechanism, 
forming a part of my invention. Fig. 9 is a fragmental perspective view of a portion 
of the machine, and illustrates the arrange 
ment of the tille guide and the tille-testing 
means employed in connection with the warp-indicating apparatus. 
The machine illustrated as an embodi 

ment of my inventioh includes an endless conveyer, which is adapted to receive tile or 
other articles to be graded, and to carry 
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 a 
characteristic manner that the tile is imper fect, if it is warped or distorted an objec 
tionable armount, s 

by means 

The conveyer is moved intermittently, as 
Will hereinafter he more fully described, so 
that each tile carried by it traverses the ma 
chire in short steps, which are of such 
length that each tile stops in its passage 
through the machine while it is being 
graded, and also while it is being tested by the warp-indicating apparatus. After the 
tille have passed the warp-indicating apps 
ratus, they are conveyed to the delivery end 
of the machire, where they may be received 
by an operator, or may be delivered by the 
machine into a suitable receptacle. 
The conveyer is preferably a chain cera 

Weyer, and, as illustrated, consists of two 
chains 10-10, which are secured together 

60 

by means of conveyer bars 11, adapted to 
contact with the tile and to move them along 
a way i2, Figs. 9 and 1 which is formed in 
the fra Ine portion 13 Fig. 5 of the ma 
chine, and extends longitudinally of the ma 
chine from the receiving to the delivery 
end. Each chain 10 extends over sprocket 
wheels 14 and 15 and is held taut by 
means of a weighted sprocket 16, which en 
gages the lower loop of the chain. 
(See Figs. 3, 2 and 5.) The sprockets 
14 and 15 of both the chains are 
respectively nounted on shafts 17 and 18, 
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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 a lever 
20, fulcrumed at 21 on the frame 13, and provided with a longitudinally adjustable 
weight 22, which may be locked in different, 
positions along the lever, for the purpose of 
varying the tension of the chain. (See Fig. 5.) . . 
The wheels 14 and 15 are so located, that the upper loop of each chain passes along 

one of two parallel slots 23 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 aire provided see 
Fig. 3 with lugs 12, 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 
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the upper loops of the chains move along 
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is adapted to project into the way. 

2 

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 24, 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 to provide. 
an opening, through which a grading finger 
25 Fig. 3 of the tile-grading apparatus 

(See 
Figs. 1, 3, 4, 6 and 7). The grading appa 
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ratus illustrated is adapted to grade the tille 
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. 3) 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 30 is provided at 
its lower end with a bevel gear 31, which 
meshes with a bevel gear 32 mounted on the 
driving shaft 33 of the machine. 
The cam 28 is stined that it withdraws. the finger from the way during the time 

that the intermittently moving conveyer is 
moying 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 34, which sur 
rounds the finger, and is located between 
a 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 

80 

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 
site 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 
projecting lug on the frame 18 and is pivot 
ally connected to the finger 25, so that it 
swings about its fulcrum point, as the finger 

65 
reciprocates in its guides, and, consequently 
occupies definite positions which correspond 
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to different lengths of tile engaged by the 
roller 35 of the finger. A contact or brush 
37 is carried by the arm 36 and is adapted 
to move over and to contact with a series 
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 35 has come to rest 
against the edge of a tile to be graded, and 
thereby actuates one or another of the mag 
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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 

85 

on an insulating casing 43, so that it is 
insulated from the frame 13, to which one 
terminal of each magnet 27 is connected. 
The casing 43 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 
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100 
of the type bars 26, and is adapted to move . 
the bar downwardly and into engagement 
with the tille, 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 rotatable bar 46, capable of being 
turned, as will hereinafter be described, for the purpose of inking the type provided on 
the lower end of all the bars. Each casing 
also incloses a coiled spring, which engages 
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the bar it surrounds and holds it and the 
corresponding armature in the raised posi 
tion. ... " 

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 consequently is capable of 
grading the tile into five classes, and four 
??crr??????????t? classes, or into nine classes in 
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 energizing current to two 
of the magnets 27. This actuates two of 
the armatures and, consequently, depresses 
two of the type bars and indicates that the 
tile with which the roller 35 is in contact 
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is of such length, that, the arm 33 occipies 
an intermediate position between two of the bars 38. 
After the tile have bee: stamped to indi 

cate their length, they are moved to the 
warp-indicating apparaíFS, where the im 
perfect tille are marked or otherwise indi 
cated. Tha way 12 is provided with a de 
pression 4S, as shown if Fig. 9, which is so 
ari'anged that the lateral edges, or, if de 
sired, the corners only of each tile, will be 
supported by the Yway and te tie will span 
the depression. She motion of the conveyer 
is so controlled, as will hereina fier be de 
scribed, that the title are successively moved 
into position over the depression and held 
there, until after they have been tested. 
The operation of testilig the tille consists 

in holding it, in place on the way, with its 
cornel's firinly against the edges of the de 
pression 4S, s) {hat, it will contact, with a 
pin 68 Figs. 8 and 9, if it is warped so as to 
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85-62 and the spring 84 foru a spring connec- in Fig. 5 of the drawings, ha 

firm contact between the lower 

extend down into the depression. The file 
i? held in Tiace during the testing opera 
tion, by means of fingers 51, shown in Figs. 
2,8 and 9, which are mounted on a piate 49, 
and are capable of being moved to different 
positions along the plate, for the purpose 
tofadinsting them to engage tiles of differ 
ent widths and lengths. The plate is 
loosely mounted on the lower end of a re 
ciprocating rod 50 shown in Figs, 2 and 4, 
there being sufficient relative motion be 
tween the plate and the rod te insure a. 

end of 
each pin 51 and the tile. A cylindrical 
casing surrounds the rod and forms a guide 
for it, and also incloses a coiled 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 
dies 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 is pivotally connected. 
The other end of the beam supports a guide 
58 for the lever, and the lever engages the 
anjp}per endi of the rod 50, so that it is capabie 
of moving the rod down against the pres 
sure of the spring 53. The lever is actu 
ated by the driving shaft, 33 of the machine, 
through the agency of an eccentric rod (31 
Fig. 5, a bell crank 60 actuated hy the eccen 
tric rod, a spring connection, and a link 
59. The link is pivotally 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 
heid in place againstä, colar 63, by means 
of a spring 64, which surrounds the link and 
seats upon an adjustable spring block or nut, 
65 as is ilustrated in Fig. 5. The sleeve 

38 

tion between the link 59 and the bell crank 
60. 

suitable pin, secured to the frame 13 and 
one of its armis engages a lug or projection 
formed on the sleeve 62: the other arm is 
pivotally connected to one end of the eccen 
tric rod 61. The other end of the eccentric 
rod is journaled on an eccentric pin 66, 
tomou Inted in a longitudina slot, provided in 
a crank arm 67, which is rigidly mounted on 
the shaft, 33. The pin 66 is capable of be 
ing securedi in different positions along the 
crank arm, for the pirpose of varying the 
throw of the eccentric rod, and consequently 
the amount of motion of the sleeve 62 and the parts operated by it. During a portion 

The bell crank is journaled upon a 
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of a revolt?tion of the shaft, 33, the sleeve 62 
is noved 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 
is greater than that of the spring 53. ???Ing 
When the pins 51, carried by the plate 49, 
check the downward motion of the plate by . 
contacting with a tile, located on the wal 
12, the sleeve (32 overrides the link 59 and 
the pressure of the pins on the tile depends 
upon the tension of the spring 64. With 
this arrangemeni, each file 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 Figs. 8 and 9 projects up 

wardly through the depressed portion 48 of 
the way and is reciprocally mounted in a 
easing 69 figs. 8 and 2, which depends from 
the faine 13. A coiled spring is located in 
the casing, surrounds the pin 68, and nor 
mally operates to hold the point gf the pin 
on a level with the edges of the depression, 
or in other words, in the plane of the bottom 
surface of the way. An adjustable point or 
contact, 70 is mounted in he bottom of the 
casing, immediately below the lower end of 
the piu (3S, so that the pin will contact with 
it, when it is moved downwardly by a warped ti le. 
from tile casing 69, and consequently from 
the frame 3, and is electricaily connected to 
a suitable solice of electricity, such as a 
bat{ery 1 (Fig. 5, by a lead 72, and a cur 
rent interrupfer, which will hereinafter be 
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 actuates 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 circuit of the bat 
tery i is completed. A micrometer adjust 
ment is provided for the contact 70, so that 
it can be moved upwardly or downwardly 
minute amounts, and so that the warp-indi cating apparatus may be accurately adjusted. 

*e illus 

The contact 70 is insulated 
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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 13, and electrically connected to the adjustable con 
tact 70, inclosed within the casing 69. 
The lead 72 of the hattery is connected to 
the contact 76, and the contact is so located 
on the sleeve that it engages the contact 77, 
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 74 will be energized, and, 
in attracting its armature, will actuate the and characteristically 
mark the imperfect file. 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, which 
may be sounded electrically or otherwise, 
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 upwardly, 
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-heads on the fin 
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gers 51. Each finger is also provided with 
a bolt, which coöperates with its T-head to . 
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 on 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, during each forward 
movement of the cross head, as is shown in 
Figs. 1, 2 and 5. One end of the connecting 
rod is jouinaled 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 a universal joint, so that the connecting 
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rod may be moved in two planes relatively 
to the lever. 
portion of the frame 13, and is connected 
to 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 
cross 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, and the grading and testing . 
apparatus are so located and arranged, that 
they operate simultaneously on different 
tiles. 

It is, of course, necessary for the chain to move the separate tile to the proper positions 
relatively to the grading finger of the grad 
ing apparatus, and the depression 4S and pin 
68 of the testing apparatus. This is accom 
plished by varying the position of the cross 
head relatively to the link 83, by adjusting 
the position of the bolt 84 along the slot 85. 
The amount of travel of the chain, during 
each forward movement, is dependent upon 
the throw of the connecting rod 78, which, if 
desired, may be made variable 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 fulcrum point of 
the lever 79, or by varying the point of con 
nection between the lever and the connecting 
rod 78. The relative positions of the grad 
ing and testing apparatus, however, deter 
mines the length of each forward movement 
of the chain, and means for 'djusting the 
throw of the cross 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, and 
then to the proper position relatively 
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 

The lever is fulcrumed on a 
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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, are 

mounted on a bar 46, which is capable of be-, 
ing rotated to bring the ends of the bars into 
engagement with an inking roll 89. Fig. 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 Fig. 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 supporting the type bar 5 are 
turned in their bearings by the reciproca 
tions of the rod 91. The rod 9i 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 95 
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 a coiled spring 96, 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 cod 
relatively to the positioning of the lug95 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 positious during the 
first part of the backward motion of the 
cross head. The inking roll for the type 
bars 26 is indicated at 89 and the roll 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 machine and the organization of the 
parts of the machine, so that the two appa 
ratus work synchronously and in conjunc 
tion witi, the same conveyer. In this con 
nection it, is to be noted that while I have 
shown the grading apparatus particularly 
adapted to measure the length of tile and 
to grade them in accordance with their 
lengths, it may be employed to measure the 
width, or the thickness, of the tie and to 
grade then in accordance with either or both 
of these dimensions. It is also to be noted that while the testing apparatus is partica 
larly adapted to indicate a convex Warpage 
on one side of the tile, it may be so arranged, 
that it will indicate warping of any clai'ao 
ter evidenced on any portion of the tille. A 
plurality of pins 88 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 pins may be so arranged that they will all coöperate in completing the operating 
circuit of one type-actuating electro-magnet 

or similar apparatus. The electro-magnets 
of both the grading and the testing appa 
l'atus are the preferred means for actuating 
the type, but they are also merely illustra 
tive, and may be replaced 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, 
similar to the operating mechanism of the 
plate 49. . . . 
Various means may be employed for lo 

Cating the tile or the article to be graded 
and tested on the conveyer, but at present 
contemplate placing each tile by hand in 
the proper position on the conveyer, adja 
cent to one of the coinveyer bars and between 
the shoulders 24 of the tile way 12. ...' 
The machine illustrated is particularly 

adapted for grading and testing tile or simi 
lar articles made of clay or vitreous mate 
rial, but it may also be employed for grad 
ing and testing other articles, as will be 
readily 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 eingaged by one of the conveyer 
bars 11. 
moves each tile to a position under the 
grading mechanisms and opposite to the end 
of the grading finger 25. When a tile is in 
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The conveyer operates so that it 
95 

this position the finger moves into contact. 
with one of its ends and forces the other 
end against the opposite shoulder 24 of the 
way along which the tile moves. This 
causes the finger, and consequently the con 
tact ari) 36 to occupy definite positions cor 
responding to the length of the tile. After 
the finger and the arm 36 have come to rest 
the current interrupter operates to com 
plete an electric circuit including one of the 
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electromagnets 27, and to thereby actuate 
one of the type, bars so that it characteris 
tically marks the tile to indicate its length. 
After the tile is marked the conveyeriid 
Vanes and moves the tile to position over 
the Warpage indicating pin (68. This opera 
tion if the conveyer also moves another tile 
to position under the grading mechanisms 
and the machine operates to grade a tile 
during the operation of testing the first tile 
fer Wya'page. During the warpage testing 
opertitiën, the tile is clamped in place over 
the depression 48 by means of the fingers 51, 
and this clamping operation moves it into 

i contact with thë pin 68 if the tile is warped 
a determined amount. The pin responds 
to the pressure of a warped tile and moves". 
downwardly into engagement with a contact 
70, which is 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 
circuit of the operating mechanism of the 
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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. 
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 ??????????? the in dicating mechanisms during the periods of 
rest of the conveyer. 

2. In a machine for grading tile and simir 
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 means actuated 
by said finger and included in the circuit, 
and a current interrupter in the circuit for 
rendering the electrical means inoperative 
between grading operations. 

5. A grading machine comprising a con 
yeyer 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 graded, electrically actuated 
means for indicating the size of the article 
graded, an electric circuit means actuated 
by said finger and included in the circuit 
for controlling the operation of said elec 
trically actuated means, and a current in 
terrupter included in th? circuit and actu 
ated by the finger actuating means for ren 
dering the electrig. Hans inoperative dur ing the ??????????????? fînger. " : 

6. A grading machine for tile and simi 

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 
elation 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 
S ribed, a grading finger, a conveyer for 
moving articles to be graded adjacent to. 
said finger; means for intermittently actu 
ating the conveyer, means actuated by the 
conveyer actuating means for 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 
last-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 engages. 
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 tille On the Support, an electric cir 
cuit, including said means and controlled 
thereby, an indicating device, electrically 
actuated means included in said circuit for 
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125 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 
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Í 1. Á testing apparatus for determíning 
the warpage of tile and similar articles, 
{{ imprising a stipp('t for the tile to be text 
et, ? ???? ???? ???????? moving: tile to be testeti 
Into said Sipport, Ineans for intermiti enty 
noving the conveyer, nens for criannig 

tij e tile i place on the slipport : fter the 
co)\ever has come to rest, and for 'eleasing 
the tillë i’iol' to the i lovenelit of the coin 
Veyer, to saille means engaged by the tile on 
te support, and capalle of (occupying (if 
ferent positions corresponding to variations 
in the conto it' of the engaging surface, and 
indicating means controlled by Said movable 
in eans for indicating the warpage of the tide. 

12. Å testing appara tuus for determining 
the waryage of tile lind sillni ai articles, coin 

ising. a tile way, means for advancing tile 
be tested along the way, a support for 

ilje ti le t'ave "sing the way, novable tille 
engaging nealls engaged iy the supportei 
face of the tile engaged by said support, 
and novable te different, positions dependi 
eit upon the contour of the engaging sur 
face of the tile, an electric circuit controlled 
by the Inovable tile engaging means, elec 
trically act ita el tille-marking means in 
cluded in the circuit, and periodically oper 
ading tìneas for holling the tille in place on 
the slipport di Ying the testing operation. 

13. Á Íestig apparatis, for determining 
i the w: 'page of tile and similar articles, 
comprising, a support for the articles to be 
tester, a tile coveying lineans for moving 
the tiles to engage the Support, clamping 
means for holding the tiles. nuo ved by saidi 
conveying means, against the Support dul'- 
ing the testing operation, a movable pin, en 
gaged by the tiles engaged by the support, 
and capable of occupying different positions 
corresponding to the variations in the con 
tour of the et gaging surface of the tile on 
the sport, an electric circuit controlled by the pin, electrically actuated tile marking 
means included in the circuit, and a current 
interrupter operating to close the circuit 
after the clamping means has operated to 
secure a tile in place on the Support. 

14. A testing apparatus for determining 
the Warpage of tile and sillnilar articles, 
comprising, a support for the tile to be test 
cd, a conveyer for moving tile onto said 
support, means for intermittently actuating 
the conveyer, clamping means for yieldingly 
holding tile in position on the support dur 
ing periods of rest of the conveyer. movable 
means engaged by the surface of file 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, actuating means for the marking 
device controlled by said movable means, 
and means actuated by the conveyer-actuat 

as 239 ???? 

ing means for rendering the marking device 
actuating means inactive during the 11otion öf the conveyer. 

15. Á testing apparattis for determining 
the Warpage of tile and similar articles, 
comprising a way, a conveyer for noving 
tile along the way, driving means for inter 
anittently moving the conveyer, umeatmºs ae 
trated by the driving means for holding 
each tile in place on the way during the 
festing and marking Operation, a pin en 
gaged by the tile on the Way and movable 
to diferent positions corresponding to the 
contour of the engaging surface of the tile, 
and nealus controlled ly said pi for ma)'k- ing the tille. 

16. A testing apparatus for determining 
the Warpage 0.3 tile i jaci similar articles, 
comprising a way having a depression 
formed therein and along which the tile to 
be tested is loved, a pin located in said de 
pression, 3, conveyer for inoving tile along 
the way and into position over said depres 
sion, aeans for intermittently moving the 
conveyer, meals for clanping the tile in 
place on the way over the depression, elec 
trically actuated means controlled by - the 
pin for marking the tile tested, an electric circuit, including said ejectric 
meains and a current interrupter ii, Said cir 
cuit for redering said electrical means in 
operative iuring the motion of the con 
veyer. 

17. In a machine of the character de 
seribed, a, Warp-indicating appara tils for 
tile and similar articles, comprising a sup 
port for the article to be tested, testing 
means engaged by the article on the support, 
a conveyer for successively moving articles 
to place on said support, a driving agent, 
means driven thereby for intermittently ac 
tuating the conveyer, and meansactuated by 
the driving agent, for yieldingly 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 similar articles, con 
prising a support for the tiles to be tested 
provided with a depression, a conveyer for 
moving the tiles, along the support, adjust 
able means for intermittently actuating said 
conveyer, so that the conveyer sitccessively 
moves the tile to be tested in. place across 
said depression, a pin located in the depres 
sion so as to 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 tie, 
means controlled by said pin for actuating 
the device to mark the tested tile, and means 
for rendering said device inactive until said 
reciprocating means is moved into engage 
ment with the tile to be tested. 

19. In a machines of the character de 

ally actuated 
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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 tilles, a conveyer for conveying 

5 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 

10 taneously actuating both of said mecha 
nisms during periods of rest.of the conveyer. 

20. In a warpage testing and marking 
machine, a support for tile to be tested, a 
tile conveying means for moving the tile to 

15 engage the support, a movable pin engaged 
and operated by the tile on the support, 
driving means for actuating the tile con 
yeying means, periodically actuated means for yieldingly holding a tile in place on the 

20 Support during the testing operation, means 
for periodically actuating the tile holding 
means, and means controlled by the pin for 
"indicating warpage of the tille on the sup 
port. 

21. 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 

30 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 

35 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 

40 ticles on the support. - 22. A testing apparatus for determining 
i the Warpage of tile and similar i articles, 
comprising a Support for tile to be tested, 
a conveyer for moving tile onto the support 

45 and for removing then 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 circuit 

50 including the pin, a tile marking device for 
marking tile located on the support, elec trical actuating means therefor included in 
the circuit and controlled ly the pin, a cur 

- rent interPupte1 located in the circuit, and 
55 means for actuating the interrupter to break 

the circuit and to thereby render the mark 
ing device inactive while the conveyer is 
Operating to convey tile. 

23. In a machine of the character de 
60 scribed a warpage testing and marking de 

vice coil prising a support for articles to be 
tested, a pin for engaging an article on the 
support, means for yieldingly projecting 
the pin,' a conveyer for moving articles to 
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be tested onto the support and for removing 65 
them therefrom, driving means for the con 
yeyer, 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- 70 
ing the article on the support. 

24. In a machine of the character 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- 75 
port, a conveyer for moving successive tile 
into place on the support and for moving 
them therefrom, driving means for the con yeyer, a marking device actuated by the 
first mentioned means for marking the tile 80 
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. 25. In a Warpage testing and marking 85 
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 90 
for marking tile 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-95 
rent interrupter actuated by the driving 
means and included in the electric circuit. 

26. In a machine of the character de 
scribed, grading mechanisms, warpage test 
ing mechanisms, a conveyer for simulta- 100 
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 105 
actuating the grading and warpage testing 
nechanisms. 
27. In a machine of the character de 

Scribed, grading mechanisms, warpage test 
ing mechanisms, an intermittently moving 1 10 
Conveyer for simultaneously moving tile to 
operative positions with relation to the grad 
ing a tid Warpage testing mechanisms, and 
means actuated by the diving mechanisms 
of the conveyer for simultaneously actuating 
tle grading and Warpage testing mecha 
nisius luring periods of rest of the conveyer. 

28. 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 conyeyer, means actuated by the driving 
means for moving the finger, a tile marking 
device, and means controlled by the finger for actuating the file marking device during 
periods of rest of said conveyer. 

29. In a tile grading and marking ma 
chine, a conveyer fortile to be graded, driv- . 
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ing means for intermittently 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. 

30. In a tile grading and markingma 
chine, a conveyer fortile to be graded, driv 
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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 
circuit and actuated by said driving means. 31. In a tile grading and markingma 
chine, a conveyer fortile to be graded, driv 
ing means for intermittently moving said 
conveyer, a finger for engaging a tile of 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 
ea.S. 

| 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 actuated 
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 circuit actuated 
by the finger, a current interrupter in the 
circuit and means actuated by the driving 
means for actuating the current interrupter. 

38. In a tile testing machine, a tile sup 
port, electrically actuated indicating mecha 
nisms, an operating circuit for said mecha: 
nisms, a movable pin located in said circuit, 
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 circuit, a conveyer for 
movlin g tileonto said support, and heans for 
actuating the current interrupter to break 
the circuit between testing operations. 

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

9 

to the size of the tile eonveyed, 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 a 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 
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movable pin, means for pressing a tile while : 
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 
termittently moving the conveyer, a rigid, 
support engaged by articles moved by the 
conveyer, during intervals of rest of the con 
veyer, movable means for engaging the sup 
ported face of a tile while engaged by the 
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 
S??????? « ?) «» ? 37. A Warpage indicating apparatus com 
prising, a tile support, tile conveying means, 
for moving a tile to position 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 
tille 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 
ing tile along the way, driving means for 
intermittently moving the conveyer, means 
for 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 tille along the way, a support for the 

i tile traversing the çonveyer, means for in 
termittently, actuating the conveyer, mov 
able means for engaging the supported face 
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pable of occupying different positions cor 
responding to variations in the contour of 

i the Supported surface of the tile on the sup 
port, an electric circuit including said mov 

5 able means and controlled thereby, an indi 
cating device, electrically actuated means in 
cluded in said circuit for actuating said in 'icating device and a current interrupter 

located in said circuit and actuated by said 
conveyer operating means for breaking the io 
circuit during periods of operation of the 

WM. K. ACHERT. conveyer. 
Witnesses: 

WALTER F. MuRRAY, 
W. THORNTON BoGERT. 


