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PERFORATED INDENTED SCREEN. 
Application filed February 27, 1924. serial No. 695.391. 

To all chom, it may concern: 
Be it known that I, HERBERT S. WooD 

wARD, a citizen of the United States, and a 
resident of the city of Carbondale, in the 
county of Lackawanna and State of Penn 
sylvania, have invented certain new and 
useful improvements in Perforated Indent 
ed Screens, of which the following is a 
Specification. - - - . 

My invention relates to perforated in 
dented screens for the screening of coal, ore 
and similar materials, and more particu 
larly to the construction of the screenplates 
thenselves, and the arrangement and dispo 
sition thereon of indented projections op 
erative to impart strength and rigidity to 
the plate and to evenly distribute over the 
entire surface thereof the material being 
screened as it passes over or traverses the length of the screen. 

It will be understood that the indented perforated screen plates are adapted to be 
used as the bottom of a long inclined 
trough-like structure. to which is imparted a jogging or longitudinally reciprocating 
motion by any suitable mechanism (not 
shown). Coal, slate, ore or similar mate 
rials delivered to the high end of the screen 
is caused to gravitationally traverse the 
length of the screen and such of the mate 
rial as may be of a size to pass through the 
perforations of the screen will be separated 
out so that pieces of material delivered at 
the lower end of the screen will be larger 
than the perforations in the screen. 
As the mechanisms for imparting motion 

to shaking screens for assorting coal and 
similar materials to size are well known, it 
is deemed unnecessary to illustrate such 
mechanism in order to understand, my in 
vention which, as above stated, relates to 
structure of the indented plates, a series, of 
which forms the bottom of the screen. 
These perforated plates, in general, are rec 
tangular in form; are of the full width of 
the screen in which they are to be used; and 
a number of these plates are secured to 
gether substantially end to end to make a 
shaking screen of any desired length. 
On each of the sheets of the drawings is 

illustrated one plate and a portion of the 
next adjacent plate of a screen. 
'he objects of my invention, are to pro 

vide a perforated plate provided with in 
dented projections thereon disposed prefer 

ably symmetrically with respect to the lon 
gitudinal axis of the plate, although in some 
instances the indented projections may be arranged symlietrically with respect to both 
the longitudinal axis and the transverse 
axis of the plate. - 
A further object of my invention is to 

provide. Such a shape and arrangement or 
disposition of the indented projections on 
a Screen plate that they may be pressed into 
the sheet with a single die not substantially 
larger than half the area of the plate. ... 
A further object of my invention is to 

provide a perforated screen plate with in 
dentations which will not unduly retard the 
passage of the material over the screen and 
at the same time to provide a type or kind 
of indentation which will cause the loose 
material passing over the screen to be thor 
oughly agitated and travel a substantially 
ZigZag path over a Screen plate. 

It is to be understood that screen plates 
are made of comparatively thin sheet metal 
to facilitate the punching therein of the per 
forations through which the material is to 
be screened, but in punching such plates 
with such perforations the sheet necessarily 
becomes more or less unevenly stretched and 
consequently warped so that the surface of 
a plate which is merely perforated is wavy 
or uneven, all of which is undesirable in these screens. 

it is to be further understood that screen 
plates, made of thin flat sheet material, 
necessarily bend or flex downwardly toward 
the middle or longitudinal axis of the screen 
when a load or charge of loose material is 
passing thereover and that this bending of 
the screen plates at their longitudinal axis 
or median line tends to concentrate at the 
middle of the screen the material traversing therethrough, thus preventing a thorough 
and complete Screening of the material or 
the assorting of the material to a predeter 
mined size. 
It is the object of my invention to provide 

such a perforated plate with indentations or 
indented projections of Such a nature and so 
disposed over the surface thereof such as 
will straighten the plate during the indent 
ing process, take up the unevenly stretched 
material, formed during the perforating or 
punching process, and render the plates flat, 
except for the projections indented therein, 
aid strong and stiff. 
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A further object of my invention is to 
provide projections which will tend to tilt 
and agitate the pieces of coal, slate, etc., 
passing thereover, so that Smaller pieces will 
not ride on the larger pieces to be carried 
thereon and delivered together there with 
out of the screen at the lower end thereof. 
The object of my invention is to provide 
the perforated plate with projections over 
which the material will rock and toppie to 
thoroughly agitate the material passing 
thereover, thereby giving the smaller pieces ample opportunity to fall through the 
perforations. 
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A further object of my invention is to SO 
arrange the indentations of one row as to overlap those of an adjacent row creating 
a practically continuous indented Surface 
which takes up the stretch produced in the 
sheet by the perforating process to which it 
has been previously subjected. 
A further object of my invention is to 

provide a perforated screen plate with in 
dented projections in the form of low tri 
angular pyramids, one base-line of each of 
which is parallel to the longitudinal axis of 
the plate and screen and with the two base 
lines extending outwardly from the long 
tudinal axis of the plate, or inwardly to 
ward the longitudinal axis of the plate, de 
pending upon whether the indentation is to 
be used to spread the material outwardly 
toward the edges of the screen in the one 
case, or to concentrate it toward the middle 
of the screen in the other case. 
A further object of my invention is to 

provide a screenplate of the character above 
described, with indentations in the form of triangular pyramids directing the material 
outwardly toward the sides of the screen 
during its passage thereover and with the 
inclined rifles tending to concentrate or di 
rect the material inwardly toward the mid 
dle of the plate, said rifles or ridges being 
successively of increasing height and pref 
erably increasing width outwardly from the 
longitudinal axis of the plate. 
A further object of my invention is to 

provide a perforated screen plate with rows 
of triangular projections operative to cause 
the material passing thereover to move out 
Wardly toward the sides of the screen and 
to provide between said rows of projections 
rifles of successively increasing height and 
width as the series of riflies approach the 
sides of the plate to offer increasing resist 
ance or impedence to the lateral flow of 
material as it approaches the sides of the 
Screen, and with series of parallel rifles be 
tween the side of the screen and the first 
row of projections to concentrate the mate 
rial passing thereover and to direct it to 
ward the longitudinal axis of the screen. 
Other objects of my invention will ap 

pear in the specification and claims below. 
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In the drawings forming a part of this 
specification and in which the same refer 
ence characters are employed throughout the 
various views to designate the same parts, 

Fig. 1 is a plan view of a portion of a 
shaking screen trough showing one complete 
indented screen plate and a portion of a 
second like plate secured thereto as they 
would be secured together to form the 
perforated bottom of a shaking sci'een; 

Fig. 2 is a transverse vertical Section on 
the line 2-2 of Fig. 1; Fig. 3 is an enlarged fragmentary plan 
view of the lower left hand corner of the 
plate shown in Fig. 1; 

Fig. 4 is a view similar to Fig. 1 show 
ing a modified form of perforated indented 
screen piate wherein concentrating ribs or 
rifles are dispensed with, and the material 
is given a zigzag motion over the surface of the plate by pyramidal indented projections 
only, said projections being disposed sym 
metrically on the plate with respect to both 
the longitudinal and transverse axes of the 
rectangular plate; 

Fig. 5 is a vertical sectional view on the 
line 5-5 of Fig. 4; Fig. 6 is a fragmentary enlarged view of 
the upper left hand corner of the plate 
shown in Fig. 4. Referring to Figs. 1, 2 and 3, the sides 
1-1 of a shaking screen are provided with 
a series of bottom plates 2-2, each rectan 
gular in shape and having its side edges 3-3 
secured to the sides 1-1 of the screen by 
bolts 4-4. The bottom plates 2 may be 
overlapped at their adjacent edges and Se 
cured together by rivets or bolts 5 or they 
may be arranged with abutting adjacent 
edges. The screen thus formed and compris 
ing the sides 1-1 and a series of bottom plates 2, is mounted Ol' positioned at a rela 
tively slight incline, with the receiving end 
higher than the delivery end, and a back 
and forth reciprocatory movement is im 
parted thereto, as is indicated by the double 
headed arrow 6. 

Each plate 2 is symmetrical with respect 
to its longitudinal axis or the iongitudinal 
median line 7-7 of the Screen, as to the in 
dentations or indented projections formed 
therein. It is to be noted that in referring 
to the plates shown in the drawings, I have 
considered the longitudinal axis of the plate 
to be the line midway between and parallel 
to the shorter sides of the plate, because that 
line is coincident with the longitudinal axis 
of a completed screen having its bottom 
composed of a plurality of plates 2. In 
other words, I have considered each plate 2. 
to be shorter than it is wide. 
The projections indented into the perfo 

rated Screen consist of a plurality of inclined 
rows 8-8, 9-9, 10-10 of triangular pyr 
amids 11 symmetrically disposed with re 

5 

80 

85 

90 

95 

O 

15 

i20 

3. () 



0 

1,561,632 
spect to a central row or series 12 of pref erably quadrangular pyramidal projections 
13-14 positioned with one diagonal of the 
base of each coincident with the longitudi 
nal axis of the plate 2. 
Between each adjacent row or series of 

pyramidal projections is provided one of 
a series of rifles or ridges 15-15, 16-16 
and 17-17, one of each pair being on op 
posite sides of the longitudinal axis (if the plate. 
Between the outer rows 10-10 of pro jections and the side edges 3-3 of each 

plate are provided rifles 18-18, 19-19 and 15 

20 

25 

7. s 

20-20. These rifles are all preferably par 
allel on each side of the median line of the 
plate and converge as they approach the 
rear edge 21 of the plate so as to tend to 
concentrate or move the material passing 
thereover toward the central or longitudi 
nal axis of the plate. The two innermost 
rifles 15-15 preferably meet adjacent the 
rear end or edge 21 of the plate, forming 
what may be termed a V-shaped rifle 15-15 
embracing the central series or row 12 of projections 13-14. 
The rifles 15, 16, 17, 18, 19 and 20 are, generally speaking, made of progressively 

increasing width and height from the mid 
dle or median line of the plate 2 outward 
ly toward the sides of the plate. Thus, the 
rifles 15 in the embodiment of my inven 
tion shown in Fig. 1 are preferably about 
one and one-half inches wide and one-quar 

... ) 

ter of an inch in height, and the rifles 20 
are preferably two and one-half inches wide 
and five eighths of an inch in height. Be 
tween these two extremes the intermediate 
rifles increase gradually from the dimen 
sions of the rifles 15 to the dimensions of 
the rifles 20. . 
The heights of the pyramidal projections 

11, 13 and 14 are preferably alike and of 
the height of the rifles 15. These dimen 
sions are merely given so that a fair idea. 
of the proportions and relations of the vari. 
ous indented projections with each other 
may be immediately understood. The exact 
dimensions, of course, form no part of my 
invention inasmuch as they will vary de 
pending upon the kind of material to be 
treated or screened and the size to which 
it is to be assorted or graded by the op 
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eration of the screen. 
Substantially the entire surface 

screen plate 2 is covered with punched per 
forations 22 all of the same size. It is to 
he understood that these perforations 22 
are preferably made in the plate before the 
pyramidal projections and rifles are im 
pressed therein because, as above stated, the perforating or punching process tends to 
warp the plates by expanding or stretch 
ing the metal, and the impressing of the 
projections and rifles therein after the 

of each 

6 
punching process has been coinpleted 
straightens the plates by taking up the ex 
panded metal. - 
The front edge 23 of the piates 2 is pref 

erably parallel with the rear edge 21 and 
both may be provided with a row of per 
forations 24 for rivets 5. 
One base line of each of the pyramidal 

projections 11 is preferably disposed sub 
stantially parallel to the longitidinal ine 
dian line 7-7 of the plate 2 and the other 
two base lines converge in a direction away 
from said line 7-7. One diagonal of the 
bases of the quadrangular pyramids 13 and 
14 is preferably arranged coincident with 
the median line 7-7 of the plate 2. 
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I have shown by arrows 25 on the right 
hand half of the plate 2 the general direc 
tion of the pieces of coal forming the bot 
tom of a layer of coal as it traverses that 
portion of the screen. The pieces near the 
center of the screen will tend to be crowded 
laterally by the inclined face of the pyramid 
13 and toward the rifle 15. As the jogging sis" of the screen continues and the material 
moves on, some of it will pass over the side 
Walls of the pyramid 13 and pass downto 
Ward the pyramid 14 and will there be de 
flected toward the rifle 1.5. Part of the 
material will pass down the screen between 9 
the pyramid 14 and the rifle 9 and will 
be concentrated toward the middle of the 
screen at the rear edge thereof by the rif fles 15. 
The piling up of the material between 

the pyramid 13 and the rifle 15 will force 
Some of the material over the rifle 15 and 
between the first two pyramids 11 of row 
8 of projections 11, Other of the mate 
rial will pass between the pyramid 13 and 
the rifle 15 and will accumulate in the space 
between the pyramid 14 and the rifle 15 
where the above-described operation will be 
repeated. . . . 

Material starting over the plate or screen 
from a position between rifles 15 and 16 will 
be divided by the pyramid 11 of row 8, part 
of it tending to move to the right toward 
the rifle 16 and a part of it passing between 
the pyramid 11 and the rifle 16. Part of 
that which accumulates up between the said 
pyramid 11 and the rifle 16 will pass down 
the screen between the pyramid 11 and the 
rifle 16, but some of this material will be 
crowded over the rifle 16 into the space be 
tween the first two of the pyramids 11 of the 
second series or row 9 of pyramids 8. 
In this way the material is given a more 

or less zigzag motion, being spread laterally 
or outwardly toward the side of the screen 
by the outwardly pointed inclined faces of 
the pyramids 11, 13, 14 and being concen 
trated toward the middle of the screen by 
the rifles 15 to 20 inclusive. As the rifles 
-increase in height in a direction away from li 
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the longitudinal axis 7-7 of the screen, the 
novement of the material toward the side of 
the screen is more and inole in peded and the 
influence of the inclined rifles increasingly 
predominates so that, as a result of this, the 
material is prevented from unduly piling tip 
along the sides of the screen aid is kept in 
a comparatively even layer all over the 
SC'ee. 
As the large pieces of coal move over the 

apices of the pyraids they topple O' turn 
over causing any small pieces of coal which 
are carried thereby to fall off. In this way 
during the traverse of the screen the snail 
pieces of a size to pass through the openings 
or perfoitations 22 in the screen have ail op 
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portunity so to do, on account of the jogging 
action of the sci'een and the topping citle 
large pieces over the apices of the pyrainids, 
thus effecting a thorough screening of the 
coal to size. 

in the modification shown in Figs. 4 to 
6, the rifles 15 to 20 inclusive heretofor'e de 
scribed, are dispensed with and the perfo 
rated plates 2 are provided with a series of 
rows of indented pyramids all of substan 
tially the same height. The row 12 of pyra 
mids 13, 14 arranged along the longitudinal 
axis of the screen comprises four-sided or 
quadrangular pyramids having the diagonal 
of their bases coincident with the longitudi 
nal axis 7-7 of the plate. The other pyra 
mids 11 and 11 are triangular. 
line of each of the triangular pyramids 11 
and 11 is arranged parallel to the median 
line 7-7 of the plate. When a triangula' 
pyramid is to impart to the coal passing 
thereover a movement toward the side of the 
screen, the other two sides of the base are 
directed outwardly toward the side of the 
plate or screen as instanced in the pyramids 
11. When a triangular pyramid is to be 
used to concentrate the laterial passing over 
it toward the middle of the screen the two 
converging sides of the base point inwardly 
toward the median line of the screen as in 
stanced in the pyramids 11. The straight 
side of the base of each triangular pyramid 
is preferably approximately in line with the 
middle of the adjacent base line of the next 
pyramid to the rear thereof. 

in the form of my invention shown in 
Fig. 4, I have shown three staggered rows 8', 
9, 10, respectively and one straight row 26 
of indented triangular pyramids extending 
longitudinally of each half of the screen and 
symmetrically arranged on opposite sides of 
the row 12 of pyramids. Those pyi'amids 
11 wherein the apices of the bases extend 
outwardly or away from the longitudinal 
axis 7-7 of the plate I term for convenience “spreading' pyramids, and those pyramids 
11 the apices of the bases of which are di 
rected inwardly toward the said axis I term 
“concentrating’ pyramids. Thus, in stag 

One base 
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gered row S. provide five spreading pyra 
laids 1... in the second row 9 are three 
spreading y'anids 11 and two concentrat 
ing pyramids 11, Gne at each end of the said 
row. The third staggered row 10° duplicates 
the second staggered l'ow in every particular, 
The fourth straight row comprises three 
pyramids i? all of which are concentrating. 
The course of the material ove' the screen 

is indicated joy the arrows 27. As the ma 
terial encountel's the inclined face of a 
spreading pyramid 11 it is crowding out 
Yardly away ironi the median line - of 
the screen and as the material encounters 
the concentrating pyramid 11 it will be 
moved inwardly toward the longitudinal 
axial line of the plate or screen. 

In this way the material in traversing the 
screen will be kept evenly distributed over 
the screen and thoroughly agitated so that 
all the pieces of coal or similar naterial of a 
size to pass through the perforations in the 
screen will have an opportunity so to do dur 
ing theil' travel of the length of the screen. 

it will be noted that the pyramid projec 
tion imprinted into the screen shown in Fig. 
4 are disposed over the screen symmetrically 
with respect to both longitudinal and trans 
verse axes of the plate or screen and that 
the die for pressing these projections or in 
dentations need be only substantially one 
half the size of the plate, thus a die as wide 
as the plate and as long as three rows of in 
dentations may be used to imprint the plate 
at two Operations or a die as long as the 
plate and wide enough to imprint the cen 
tral longitudinal row of pyramids and those 
between then and the sides of the plate may 
be employed. - 

Similarly, the plate shown in Fig. 1 may 
be implinted into the perforated sheet in 
two operations with a die substantially as 
large as one-half of the sheet to be imprinted. 

By So arranging the extensions symmetri 
cally to one casting of the plate, the cost of 
Imaking dies for pressing these screens is 
comparatively low and comparatively light, 
and light and inexpensive machinery may be 
employed for pressing the screens. 
Having thus described my invention, what 

| claim and desire to protect by Letters Pat 
ent of the United States is: 

1. A shaker Screen comprising a perfo 
ated metal sheet or plate having rows of indented triangular pyramidal projections 
disposed over the upper surface thereof a 
base line of each pyramid being parallel to 
the axis of the Screen. 

2. A shaker Screen comprising a perfo 
rated petal sheet or plate having a plurality 
of indented triangular pyramidal projec 
tions disposed over the upper surface there 
of and arranged symmetrically with re 
spect to an axis of said sheet or plate a base 
line of each pyramid being substantially 
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parallel to the longitudinal axis of the plate. 
3. A shake screen comprising a perfo 

rated metal sheet or plate having rows of 
indented triangular pyramidal projections 
disposed over the upper surface thereof and 
arranged symmetrically with respect to an 
axis of said sheet ol' plate, a base line of 
each pyramid being substantially parallel 
to the longitudinal axis of the plate. 
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4. A shake screen comprising a perfo 
rated metal sheet or plate having parallel 
rows of indented triangular pyramidal pro 
jections disposed over the surface thereof 
and rising therefrom, said rows being ar 
ranged symmetrically with respect to the 
longitudial axis of said plate, a base line of 
each pyramid being substantially parallel to 
the longitudinal axis of the plate. 

5. A shaker Screen comprising a perfo 
rated metal sheet or plate having a plurality 
of indented triangular pyramidal projections 
disposed over and rising from the surface 
thereof. 

6. A shaker screen comprising a perfo 
rated metal sheet or plate having a plurality 
of triangular pyramidal projections ar 
ranged over the surface thereof, one base line 
of each of said projections being substan 
tially parallel to the longitudinal axis of 
said plate. 

7. A shaker screen comprising a perfo 
rated metal sheet or plate having a series 
of quadrangular pyramidal projections dis 
posed along the longitudinal axis of said 
plate and acting to direct the material pass 
ing thereover outwardly toward the longi 
tudinal sides of said plate, and rows of triangular pyramidal projections symmetri 
cally disposed on opposite sides of the lon 
gitudinal axis of said plate and acting in 
the same manner. 

8. A shaker screen comprising a perfo 
rated sheet or plate provided with rows of 
indented pyramidal projections acting to 
direct the material passing thereover out 
Wardly toward the sides of said plate, with 
upwardly indented rifles between said rows 
of pyramidal projections acting to direct 
the material toward the longitudinal axis of said plate. 

9. A shaker screen comprising a perfo 
rated plate, the surface thereof being pro 
vided with alternating parallel rows of 
spreading pyramidal projections and con 
centrating rifles. 

10. A shaker screen comprising a perfo 

rated sheet or plate, having a series of quad rangular spreading pyramidal projections 
disposed with a diagonal of the bases there 
of coincident with the longitudinal axis of 
Said plate, and rows, symmetrically arranged 
On opposite sides of said axis, of triangular 
pyramidal spreader projections separated by 
concentrating rifles, said rifles being of in 
cleasing height as the series of rifles pro 
gresses toward the sides of the plate. 

11. A shaker screen comprising a perfo 
rated sheet or plate and having its surface 
provided with inclined rows of pyramidal 
projections with a rifle between adjacent 
rows of projections, said rifles being of in 
creasing height as the series of rifles ap 
proaches the sides of said plate and dis 
posed parallel to the adjacent rows of rifles. 

12. A shaker screen comprising a perfo 
rated metal sheet or plate having rows of 
indented triangular pyramidal projections 
disposed over the upper surface thereof and 
arranged symmetrically on opposite sides of 
the axis of said sheet or plate, the projec 
tions in One row being staggered with respect 
to the projections of the adjacent row, a base 
line of each pyramid being substantially 
parallel to the axis of said plate. 

13. A shaker Screen comprising a perfo 
rated metal sheet or plate having a series of 
pyramidal projections disposed along the 
longitudinal axis of said plate, and rows of 
pyramidal projections symmetrically dis 
posed on opposite sides of said plate, said 
projections acting to direct the material 
passing thereover outwardly toward the sides 
of said plate, and means adjacent the sides 
of said plate to direct the material from the 
sides of said plate inwardly toward said projections. 

14. A shaker Screen comprising a perfo 
rated metal sheet or plate having a series 
of quadrangular pyramidal projections dis 
posed along the longitudinal axis of said 
plate and acting to direct the material pass 
ing thereover outwardly toward the longi 
tudinal sides of the plate and rows of tri angular pyramidal projections symmetri 
cally disposed on opposite sides of the longi 
tudinal axis of the plate, a base line of 
said triangular pyramids being parallel to 
the axis of said plate. 
In witness whereof, I have hereunto set 

my hand this 25th day of February, 1924. 

HERBERT S. WOODWARD. 
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