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My invention‘ relates to a means and 
method of forming roofing tiles, and the 0b 
jects of my invention are: 

First, to provide a method of forming tile 
and of carrying out the method, wherein the 
tile may be quickly and economically manu 
factured. 

Second, to provide a means of this class 
' which operates in conjunction with other 

m, equipment now employed in the manufacture 
of other clay or plastic material products, 
such as brick, building tile, clay pipesv or the 
like. 

Third, to provide a method of this class 
I5, which produces two roofing tiles with each 

operation. 
Fourth, to provide a means and method of 

this class wherein the pair of tiles formed 
thereby is in the form of a cylinder, which 
thoughfdistorted to form a pair of tiles, read 
ily supports itself upon an end, thus facili 
tat-ing uniform drying. 

Fifth, to provide a novel means of shap 
ing the tiles, which presses parts of the tiles 

si 

¿ , to the desired form and permits other por lo bl 
tions of the tiles to settle to the >desired form 
relying on the plastic condition of the ma 
terial. 

Sixth, to provide a means for shaping or 
forming tiles, in which the strain imposed 
upon the plastic mass during the shaping 
operation is reduced to a minimum, thereby 
correspondingly reducing` spoilage, due to the 
material cracking or breaking while being 
formed; and ' 

‘ Seventh, to provide on the whole a novelly 
arranged means of forming roofing tiles and 
a novel method particularly suited to said 
means, which is simple of construction and 
easily and quickly performed and in which 
said means does not deteriorate or get out 
of order. 

1With these and other objects in view as 
will appear hereinafter, my invention con 

l sists of certain novel features of construc 
tion, combination and arrangement of parts 
and portions, and a particular manner of 
operation thereof, as will be hereinafter de 
scribed in detail, and particularly set forth 

JìII in the appended claims, reference being had 

AOI 

to the accompanying drawings and to the 
characters of reference thereon which form 
a part of this application, in which: 
Figure l is a fragmentary longitudinal 

view of the feeding carriage and shaper with 55 
parts and portions shown in elevation to fa- ' 
cilitate the illustration; Fig. 2 is a fragmen 
tary side elevational view of the scoring 
‘mechanisms shown in association with a pair 
of the Shapers; Fig. 3 is a transverse sec 
tional view of the feeding carriage taken 
through 3_3 of Fig. 1, with the various. 
parts and portions shown in the positions 
assumed when the cutting operation is partly 
completed; Fig. ¿l is another transverse sec 
tional view of the feeding carriage taken 
through 4_4- of Fig. l, with the various 
parts in the positions assumed at the begin 
ning or end of the cutting operation; Fig. 5 
is an enlarged sectional view through 5_5 70 
of Fig. 2 showing the upper scoring mech- ' 
anism fragmentarily; Fig. 6 is a sectional. 
view through 6_6 of Fig. 2 with the shaper 
shown in elevation and the lower scoring 
mechanism shown fragmentarily; Fig. 7 is 
a diagrammatical view illustrating a modiñed 
cross section of the plastic cylinder from 
which the tile is formed; Fig. 8 is an en 
larged fragmentary elevational view taken 
from 8_8 of F ig. 2 with parts and portions 80 
broken away and in section to facilitate the 
illustration; Fig. 9 is a perspective View of 
the tile unit after the forming operation and 
removal of the shaper, the unit being shown 
in the position assumed during the drying 
operation; and Fig. l() is a perspective view 
of one of the shapers. Y Y  . 

Similar characters of referencerefer to 
similar parts and portions throughout the 
several views of the drawings. Y 
The principal parts and portions of my 

means for forming roofing tiles are as fol 
lows: Die 1, guide trough 2, feeding car 
riage mechanism A including a feeding car 
riage frame 3, guide troughgél, wheels 5, 95 
tracks 6, cutting wire frame 7, sleeves 8, cut 
ting wire 9, cross member 10, guide rods 11, 
cam l2, cam rollerflß, upper punch arm 14, 
upper punch 15, brackets 16, levers ̀ 17', sup 
ports 18, connecting rods 19, guides 20, cross 100 
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member 21, lower punch 22, springs 23, and 
table 24; a shaper B including a trough 25, 
receiving end plate 26, rear end plate 27, side 
members 28, frame members 29, and spacing 
lugs 30; a conveyor mechanism including a 
belt 31, pulley 32, and guide members 33; 
and scoring mechanisims including posts 34, 
hinges'35, booms 36, arms 37, guide 'feet 38, 
upper scoring blades 39, brackets 40, ten 
sion means 421, arms 42 and lowering scoring 
«blades 43. 
The die 1 is shown fragmentarily in Fig. 

1. rl‘he die may be constructed similarly to 
the conventional die used in the formation 
of clay pipes, and is adapted to form an an 
nular cylinder T of clay or other suitable 
material as it is forced out through said die 
by any suitable means not shown. The tube 
of clay formed by the die passes on through 
a guide trough 2 which is semi-cylindrical 
and extends axially from the guide as shown 
in Fig. 1. The clay tubes passes from the 
trough 2 onto a feeding carriage mechanism 

The feeding mechanism A includes a frame - 
3. rl‘he frame 3 is provided with a pair of 
parallel disposed, horizontally arranged side 
members 3a. These members support there 
between a guide trough 4, which is semi 
cylindrical and is adapted to telescope with 
the guide trough 2. Each side member is sc 
oured at one end to an Lshaped frame in 
cluding horizontally disposed legs 3b, and 
vertically disposed portions 3c. The hori 
zontally disposed legs 3b and side members 
3a support wheels 5 which are adapted to 
travel upon tracks 6. l 
A cutting wire frame 7 is provided which 

is in the form of a rectangular loop, the 
horizontal side of which extends across the 
two upright or vertically disposed portions 
3c of the carriage frame. These portions of 
the cutting wire frame are slidably mounted 

' in sleeves 8 which are secured to said up 

50 

60 

right members 30. A. cutting wire 9 extends 
between the horizontally disposed portions 
of the cutting wire frame 7, said wire is con 
nected through a suitable spring 9a to one 
side of said fra-me so as to provide the proper 
tension upon the cutting wire. 
The upright members 3c support a pair of 

vertically .disposed guide rods 11. A cross 
member 10 extends between the upright 
members 3c and its ends are slidably mount 
ed upon t-he guide rods 11. The cross mem 
ber is provided with a cam 12 extending 
upwardly therefrom. r1`he cam is high op- 
posite the central portion of the cross mem 
ber and slopes downwardly therefrom to 
ward the extremities of said cross member. 
A cam roller 13 is supported from the upper 
most horizontal member of the cutting wire 
frame 7. This arrangement causes a ver 
tical shifting of the cross ‘member 1() with 
each stroke of ïthe cutting wire frame 7. 

v'1,880,8552 
The cross member 10 supports an 'upper 
punch arm 14 which extends horizontally 
over the trough 4. The extended end of the 
punch arm 14 supports a downwardly ex 
tending upper punch 15. 

rl‘he cross member 10 is provided with a 
bracket 16 ‘near each end, each of which is 
adapted to engage one extremity of a lever 
17. Each'lever 17 is fulcrumed intermedi 
ate its end upon a support 18. The other end 
of each lever joins a vertically disposed con 
necting rod 19, supported from the side mem 
bers 3cr by means of guides 20. The lower 
ends of the two connecting rods 19 are 
joined by a cross member 21. An upwardly 
extending lower punch 22 is removably sup 
ported intermediate the ends of the cross 
member 21 in a bracket 22a. 

Springs 23 are provided which are ar 
ranged to yi-eldably hold the cross member 
10 in its raised position so that the upper and 
lower punches 15 and 22 normally clear the 
tube of plastic material carried by the guide 
trough 4. When the roller 13 depresses the 
cross member 10, the punches 15 and 22 are 
forced into the tube of plastic material as 
shown in Fig. 1, so as to form nail holes there 
in. The cross member 21 is provided with a 
second bracket 216 which is positioned to 
ward the cutter from the bracket 21a, and is 
also adapted to receive the punch 22. When 
the bracket 21?) is used, the punch 22 forms 
holes located adjacent the larger end of the 
subsequently formed tile. ' 

‘ The horizontal legs 3b of the carriage frame 
3 support therebetween a fiat table 24. YThe 
table 24 forms a support whereby a shaper B 
may be supported contiguous to the discharge 
end of the guide trough 4. rl`he shaper B 1n 
addition to shaping the tube into tile units 
forms a carriage for transporting the freshly 
formed units to a point where they may be 
removed from the shaper and placed on suit 
able drying racks. 

The' shaper B includes a trough 25. At its 
forward or receiving end, the trough is 
slightly less than a semi-circle in cross section. 
rl‘he trough decreases gradually in diameter 
from this end and gradually increases the ex 
tent of its curvature, so that at its other, or 
rear end, the trough is approximately a half 
circle but somewhat smaller in diameter than 
said forward end. A receiving end plate 
26 supports the forward end of the trough 
and is> cut away so that this end of the trough 
is open. The rear end of the trough 25 is 
supported by a rear end plate 27. This plate 
closes the corresponding end of the trough 
and projects considerably above said trough. 
The side margins of the upwardly projecting 
portions of the rear end plate 27 support a 
pair of side members 28. Each side member 
28 tapers gradually towards the receiving end 
of thetrough. The lower margin of each 
side member 28 is disposed in slightly spaced 
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parallel relation with the corresponding up. 
per side margin of the:V trough 25, soV as to 
form therewith a slit 28a, extending the 
length- of the trough.> A slot 27ais cut. into 
the side of each rear end plate 27 in alinement 
with the slots 28a. -The upper surface desig 
nated 28?)` of eachV side member 28 forms a 
guide. The slots 28al also form guides. The 
side members 28' extend rearwardly of the 
rear end pla-te 27 and taper to a blunt point 
forming at their upper and lower margins 
directing surfaces 280 and 28d, which: direct 
cutting or scoring knives, to.y bel described 
hereinafter, onto the ~guides 28?): and guide 

Y slots 28a respectively. The rear'end plate 27 
is provided with rearwardly directed lugs, 
the upper surfaces of which form directing 
means 27?; similar to the directing surfaces 
28d and 280. The end plates 26 and 27 are 
connected by their lower outer corners to 
frame member 29 which are arranged in 
parallel disposed relation to each other and 
enable the shaper B to be readily positioned 
upon a suitable conveyor, to be described 

. hereinafter. The forward or receiving end 
of the shaper is provided> with forwardly 
extending spacing lugs 30, arranged adjacent 
the upper margins of the receiving plate 26, 
and spaced radially’outwardly from the mar 
gins of the trough 25, as shown best in Fig..6. 
The shaper B is adapted to be positioned 

adjacent the discharge end of the trough 4, 
in such a manner that the cutting wire may 
pass across the receiving end ofthe trough 25, 
contiguous to the receiving end plate 26, the 
movement of the cutting wire being conñned 
to the distance between the spacing lugs 30. 
The bottom of the trough 25 is approximately 
flush with the bottom of the' guide trough 4, 
however, the radius of the trough at the re 
ceiving'end is greater than the radius of the 
plastic tube which is moved onto the shaper; 
In fact, the diameter. of the tube T is approxi 
mately equal to the diameter ofthe trough 
25, half way betweenV the receiving and, rear 
end thereof. . 

Operation of the feeding carriage and 
shaper is as follows y: 
The tube of plastic material T moves con 

tinuously from the die l'. For this reason, 
during the cutting operation, the carriage 
moves at the same speed as the tube, thus both 
the carriage and the shaper at such time are 
fixed with resp-ect to the end of the tube. As 
soon as the cutting operation is completed, 
and a fresh or empty shaper is positioned, the 
carriage and shaper are moved forwardly to 
ward thedie causing the end of the clay tube 
to be forced onto the shaper. As the tube 
approaches the rear end of the shaper, the 
sides thereof are pressed inwardly so that the 
tube is elongatedalong its vertical diameter 
until it assumes the position> shown in Fig. 5. 
At the receiving end of the shaper, however1 
the sides of the tube are spaced. inwardly 

Fig. 6. Immediately after the. cutting- oper~ 
ation,.this portion of the tube begins to settle 
by its own weight to the position shown in 
Fig. 6.. ~ 
The shape of the trough 25v is so propor'-, 

tioned that it corresponds to the form’ which 
the .plastic tube of clay would normally as 
sume were the opposite sides thereof pressed 
so as to uniformly converge. The trough 
prevents the plastic tube from settling> be' 
yond> this state. No means is required to 
retain the upper half of thetube in the re 
quired shape, for the arch formed: b y this 
portion of vthe tube has sufficient in erent 
strength whereby this portion maintains its 
form. This arrangement enables two tiles 
to be formed in one operation. The .guide 
surfaces 28?) and guide slots 28a delineate 
the margins of the two tiles, designated T1 
and T2, formedl by` the shaper. Means are 
provided- for scoring the tiles along the marf 
gins of the side members 28, so that thetri. 
angular material, designated T3, may. be re 
moved or broken away from the two tiles. 
This is done after the dryingV or baking op 
eration. 
A. conveyor is provided which includes. a 

belt 3l adapted to pass around a pulley32`, 
located contiguous to the table 24. The belt 
3l is bounded by guide members 33.> When 
the shapers B are positioned upon> the belt, 
the frame members 29 are contiguous tothe 
guide members 33, so that said shapers are 
properly centered upon the belt. The Shapers 
are carried by the belt past scoring mecha' 
nisms which travel along the guide surfaces 
28?) and slots 28al of the shaper.> The first, 
or upper scoring mechanism, includes a pair 
of posts 34 extending upwardly along: either 
side of the conveyor belt. Hinges 351 are> 
provided on the rear side of each post, which 
are adapted t-o support booms 36. The boomsV 
are. rotatable in a horizontal plane. Hinged 
to each boom 36 is a vertically rotated’arm 
37, at the end of which is provided a guide 
_foot 38. The guide foot 38 supports a scor 
ing blade 39. The posts 34 also support 
brackets 40, which in turn support tension 
means 41. Each tension means includes.V a 
rod 41a and a spring 4l?) which yieldably 
holds the corresponding booml over the con 
veyor belt. The rods 41a are adjustable. 
Suitable stops 38a are provided’ on the guide 
feet 38 and arranged to engage the extended 
ends of the booms 36. The tension meansw41 
and stops 38a permit adj ustmentV of theguide 
feet 38 and upper scoring blades 39, so that 
they are normally disposed in position for 
engagement by the directing portions 38d. 
The feet arefguided thereby to the upper‘mar' 
gins of the guide members 28, whereupon 
tlîe änives 39 score the sides ofthe upper 
ti e l. 
After passing the upper tile scoringmecha~` 

à. 

therefrom. as‘indicated by the dottedlinesfin 
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nism, each shaper passes the lower tile scor 
ing mechanism, which is similar to the above 
described structure, in that it includes a pair 
of posts 34, arranged on either side of the con 
YTveyor, a pair of hinges 35, and supporting 
booms 36. Each boom supports an arm ¿l2 
tothe end of which is secured' a lower scoring 
blade 43. ̀ The lower scoring mechanism also 
includes tension means 4:1. These means, to 

' gether; with set screws 42a, or the like, pro 
vided on the arms 42, position the lowering 
scoring blades 43 so as to enter the slots 28a. 
After passingthe scoring mechanisms, the 
Shapers are stood upon the spacing lugs 30, 
which enables. the tile units therein tosettle 
downwardly, so as to rest in the position 
shown in Fig. 9. The tile unit is then re' 
moved to the drying room and dried in this 
position. . 

.As shown in Fig. 7, the die l may be ar 
ranged so that the tube when extruded ther“ 
from is oval in shape as indica-ted by X. 
This form is particularly desirable, when 
the clay .is relatively poor in quality and is 

‘ unable to stand much distortion ywithout 
breaking. It can be seen from an examina 
tion of Fig. 7 , that relatively little distortion 
of the tubeis required in order to form the 
smaller end of the tile, designated Y. As the 
settling of the tile, which forms the larger 
end thereof, is due to theinherent plasticity 
ofthe clay tube, a relatively great distortion 
may take place at this end without causing 
the tube to crack, although the quality of the 
clay be poor, thus the end, designated Z, may 
vary considerably from the original contour 
of the tube. Y 

, Though I have shown and described a par 
ticular construction, combination and ar 
rangement of parts and portions, and have 
set forth a particular method of forming roof 
ing tiles, I do not wish to be limited to this 
particular construction, combination and ar 
rangement, nor to the method, but desire to 
include in the Vscope of my invention, the con 
struction, combination and arrangement, 
’and method, as set forth in the following 
claims. p . 7 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent is:  . Y   

l., In a means for shaping rooiingtile, a 
former including a pair of converging wall 
members arranged to engage opposite sides 
cfa plastic tube. 

. 2.„In a» means for shaping roofing tile, a 
formerincluding a pair of converging wall 
members arrange-d to engage opposite sides 
of a plastic tube, and a trough associated with 
said wall members, said trough shaped to 
conform to the normal contour of said plastic 
tube when the opposite sides of said tube con# 
form to said wall members; ` ` 

3. In a means for shaping roofing tile, an 
' open longitudinally tapered trough, ar 

1,880,872. 

ranged to act upon a plastic tube, the smaller 
end of said trough being of less lateral di 
mension than said tube, and the large end 
being of greater lateral dimension than said 
tube. -v „ J ' 

4. In a means for shaping roofing tile, an 
open longitudinally tapered trough arranged 
to receive'plastic material in the form of a 
tube of normally constant cross section equal 
to the cross section of said trough interme 
diate its ends. `~ 

5. VIn a means for shaping roofing tile, a 
former including converging side members 
arranged to engage opposite lateral sides a 
horizontally disposed plastic tube, and a 
trough shaped to conform to the normal con 
tour of .said plastic tube when the opposite 
sides of said tube conformv to said side mem 
bers, said trough forming a support for the 
underside of said plastic tube. . 

6. In a'means for shaping roofing tile ar 
ranged to act upon a plastic tube having nor~ 
malty a constant cross section, a forming 
trough including converging vside walls, and 
a bottom` portion conforming to the normal 
contour of the underside' of said plastic tube 
when said tube is tapered to. correspond to 
said side walls, the upper side of said trough 
being open, whereby the upper portion of 
said plastic tube is free to form a tapering 
arch corresponding to the convergence of 
said side walls. Y ' y - 

7. In a means for shaping roofing tile, a 
former including a pair of converging wall 
members arranged to engage o-pposite sides 
of a plastic tube, a trough associated with 
said wall members, said trough shaped to 
conform to the normal contour of said plas 
tic tube when the opposite sides of said tube 
conform to said wall‘members, and scoring 
knife guide means delineating the margins of 
tiles formed by said former. 

8.- In a means for shaping roofing tile, a 
former including converging side members 
arranged to engage opposite late-ral sides of 
a horizontally disposed plastic tube, a trough 
shaped to conform tothe normal contour of 
said plastic tube when the opposite sides of 
said tube conform to said side members, said 
trough forming a support for the underside 
of said plastic tube, ̀ and scoring knife guide 
means delineating the margins of tiles formed 
by said former. > 

9. In' a means ‘for shaping roofing tile ar 
ranged to act upc-n a ̀ plastic tube having nor 
mally a constant cross section, a forming 
trough including convergingA side walls, a 
>bottom'portion conforming to the normal 
contour of the undersiderof said plastic tube 
when said tube is tapered to correspond to 
said side walls, the upper side of said trough 
being open, whereby the »upper portion of 
said plastictube is free to form a tapering 
arch corresponding to the convergence of 
said side walls-and scoring knife guide means 
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delineating the margins of tiles formed by 
said forming trough. 

10. In a means for shaping roofing tile ar 
ranged to act upon a plastic tube having nor 
mally a constant cross section, a shaper in 
cluding converging forming means arranged 
to engage opposite lateral sides of said tube, 
whereby the upper and lower portions of said 
tube form a tapered arch and channel respec 
tively, said arch and channel being similar 
in form and constituting a pair of tiles, and 
a supporting means for said channel. 

11. In aI means for shaping roofing tile 
arranged to act upon a plastic tube having» 
normally a constant cross section, a Shaper 
including converging forming means ar 
ranged to engage opposite lateral sides of 
said tube, whereby the upper and lower por 
tions of said tube form a tapered arch and 
channel respectively, said arch and channel 
being similar in form and constituting a pair 
of tiles, a. supporting means for said channel, 
and scoring knife guide means delineating 
the margins of said tiles. 

12. A method of forming roofing tile con 
sisting in, forming a tube of plastic material, 
then converging the lateral sides of said tube 
towards one end thereof, whereby the upper 
and lower sides thereof diverge toward said 
end and form tapered tile portions, and then 
scoring said tube so as to delineate the mar 
gins of said tile portions. 

13. A method of forming roofing tile con 
sisting in, forming a continuous tube of plas 
tic material having a constant diameter, then 
directing the end of said tube longitudinally, 
then contracting the lateral dimension and 
expanding the vertical dimension of said end, 
then severing said tube inwardly from said 
end, and then laterally expanding and ver 
tically contracting the lastly formed end of 
said severed tube. 

14. A method of forming roofing tile con 
sisting in, forming a continuous tube of plas 
tic material having a constant diameter, then 
directing the end of said tube longitudinally, 
then contracting the lateral dimension and 
expanding the vertical dimension of said end, 
then severing said tube inwardly from said 
end, then laterally expanding and vertically 
contracting the lastly formed end of said sev 
ered tub-e, whereby the upper and lower por 
tions of said tube form tiles, and then scoring 
said severed tube so as to delineate the longi 
tudinal margins of said tiles. 

15. A method of forming roofing tile con 
sisting in, forming a. tube of moist, plastic 
material, then converging the lateral sides of 
said tube toward one end thereof, whereby 
the upper and lower sides thereof diverge 
toward said end and form tapered tile por 
tions, then scoring said tube so as to delineate 
the margins of said tile portions, and then 
standing said tube on end and drying said 
tube while so positioned. 

5 

16. A method of forming roofing tile con 
sisting in, forming a continuous tube of 
moist, plastic material having a constant di 
ameter, then directing the end of said tube 
longitudinally, then contracting the lateral 
dimension and expanding the vertical dimen 
sion of said end, thensevering said tube in 
wardly from said end, then laterally expand 
ing and vertically contracting the lastly 
formed end of said severed tube, whereby the 
upper and lower portions of saidtube form 
tiles, then scoring said severed tube so as 
to delineate the longitudinal margins of said 
tiles, then standing said severed tube on said 
lastly formed end and then drying said sev 
ered tube while so positioned. 

17. A method of forming roofing tile con 
sisting in, forming a tube of plastic material 
with an initially constant cross section, then 
diminishing the lateral dimension and in 
creasing the vertical dimension of one end, 
and expanding the lateral dimension and re~ 
ducing the vertical dimension of the other 
end, whereby said lateral sides and said up 
per and lower sides of said tube converge 
in opposite directions, and then scoring said 
tube so as to delineate arcuate sections therel 
of. 

1S. A method of forming roofing tile con 
sisting in, forming a tube of plastic mate 
rial with an initially constant cross section, 
then tapering the lateral sides of said tube 
allowing the upper and low-er sides thereof 
to expand in accordance with the taper of 
said lateral sides, and then scoring said tube 
so as to delineate arcuate sections of said up 
per and lower sides. 

19. A method of forming roofing tile con 
sisting in, forming a tube of plastic mate 
rial with an initially constant cross section, 
then tapering the lateral sides and vertical 
sides of said tube in opposite directions, and 
then scoring said tube so as to delineate arcu, 
ate sections thereof. 
In testimony whereof, I have hereunto set 

my hand at San Diego, California, this 25th 
day of September, 1931. 

DANIEL M. BENTON. 
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