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1 Claim.
1

This invention relates to apparatus for treat-
ing the surface of plastic sheets to give it a de-
sired ornamentation or design. One object of the
invention is to devise apparatus for giving the
surface of plastic sheets a ribbed effect; another
object is to devise apparatus for giving the sur-
face of plastic sheets a checkered effect. An im-
portant object of the invention is to devise ap-
paratus for giving the surface of plastic sheets
either a ribbed or a checkered effect, depending
uponl adjustment of the apparatus. An allied
object is to provide apparatus as described which
may be readily adjusted to vary the surface orna-
mentation, whether ribbed or checkered., A fur-
ther object of the invention is to devise apparatus
for giving the surface of plastic sheets the de-
signs of a selected pattern. An allied object is to
provide apparatus as described in which the de-
sign pattern may be readily changed.

For the attainment of these and such other
ocbjects as may appear or be pointed out, em-
bodiments of the invention are shown in the ac-
companying drawing, wherein:

Referring to the drawinegs:

Figure 1 is a front view of the
ratus:

Figure 2 is a sectional elevation taken on the
line 2—2 of Figure 1: ~ |

Figure 3 is an end view of the gear transmission
provided at the upper risht end of machine ags
shown in Figure 2: ‘

Figure 4 is a perspective view of the main drive
transmissions and controls therefor:

Figure 5 is a perspective view of 3 portion of a
plastic sheet having a ribbed surface according
to the invention:

improved appa-

Figure 6 is a perspective view of a portion of

a plastic sheet having g checkered surface acecord-
Ing to the invention:

Figure 7 is a detail view of an arrangement
Ior holding the rotary brushes against turning:

Figure 8 is a modified form of the invention
shown in perspective employing compressed alr
and an aperturad pattern plate: and |

Figure 9 is a form similar to that of Figure 8,
and also shown in perspective, but not employ-
Ing a2 pattern plate.

Referring to Figures 1 and 2, the improved ap-
paratus comprises an upper housing 19 having
a roof {1, end walls 12, and side walls 13, the bot-
tom being open, and a lower housing 208 having
a Tloor 21, end walls 22 and side walls 23, being
open at the fop. As best seen in Figure 1, the
end walls {2 of the upper housing {8 and the end
walls 22 of the lower housing 28 are in vertical
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looped between a left

5 Lo the left, Figure 2),

2

alignment and spaced to provide an elongated
slot 14 at the left and g similar slot {5 at the
right., As best seen in Figure 2, the side walls
I3 of the upper housing 10 and the side walls 23
of the lower housing 20 are in vertical alisnment
and secured together, as by flanges 13’, 23’. An
endless conveyor 38, provided for carrying plastic
sheets A through the housing 16, 20, has an upper
loop 3{ passing through elongated slots 14, 15:
the sheets are moved from left to right, as shown
Ry the arrow, Figure 1. The belt 31 is supported
by one or more bridge-pieces 25 spanning the
lower housing 2. Fndless conveyor belt 33 is

ley 32, Figure 1. . |

Within the upper housing 10 are provided, as
best seen in Figure 1, two rows of rotary brushes,
the brushes of the left row being designated 40, -
and the right brushes, 50. The brushes 48, 59, are
Secured on shafts, respectively, 41 8!, extending
through the upper housing from side wall to side
wall, 13, as best seen in Figure 2; the ends of the
shafts 41, 51 outside of the housing are journaled
In bearing members {6 (at the front, Figure 1, or
26 (at the right, Figure 2).
Shafts 54, 41 are rotated to turn their respective
brushes 58, 40 in the same direction by the gear
transmission best seen in Pigure 3. To the right
ends (as viewed in Figure 2) of shafts 61, 41 are
secured gears, respectively, 92, 42, Figure 3, which
mesh with an idler gear 2 between 52 and 42. One
of the gears, 42 as shown in Figure 3, also meshes
with a pinion 1| on a short spindle 3, see Pigure 2,
which is coupled by a clutch 4 to 5 power shaft §.
Manual § of clutch 4 may be shifteqd to connect
or disconnect the power drive of the rotary
brushes 42, 52, as desired (for a purpose ex-
plained below). |

The bearing members {10, 26, supporting the
brush shafts 44, 51, are secured at the upper ends
of vertical rods, respectively, 17, 27, mounted in
bearings, conveniently provided in the housing
fanges 13’, 23’, for an extent of vertical move-
ment. At their lower ends, vertical rods 17, 27
are provided with rollers, respectively {8, 28 which
are engaged by cams, respectively 19, 29, Cams
19, 29, are rotated (in a manner subsequently

described) to raise the rotary brushes 49 56 out

of contact with the plastic sheets or lowered to
engage the sheets (for a purpose which will soon
be apparent). | | |

The conveyor pulley 32, Fieure 1, which may
be rotated either continuously or intermittently,
Is secured on a shaft 34, on which is also secured
& gear 39 (for continuous movement of the con-
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veyor) and a disc 36 having spaced pin slots 37
(for intermittent movement of the conveyor).

Gear 35 and pin-slot disc 36 are best shown in

Figure 4; gear 35 is driven by a gear 45 when the
conveyor is required to be moved continuously,
and dics 36 is driven by 4 crank arm 46 when the
conveyor is required to be advanced intermittent-
ly. Crank arm 46 has a pin 47 at its distal end
which is engageable in slots 37 of disc 38 to turn
the latter during:a portion of the -revolution of
arm 46, disc 36 (and the conveyor) remaining
stationary during the remainder of the revolution
of arm 46. Both the pin arm 46 and gear 45 are
secured to a tubular shaft 44 which isfeathered
to an inner shaft 43 so as to be turned thereby
and to provide for a limited extent of axXig] move-
ment of the tubular shafi 44. =By moving-tubular
shaft 44 to the right, its gear 45 meshes with
gear 38 fto impart continuous movement to the
conveyor (at the same-time withdrawing pin 47
rightwardly from pin.slots 37 ofdisc 36) ; by mov-
ing tubular shaft 44 to-the left, gear 45 is with-
drawn leftwardly from meshing engagement with
gear-89, and pin :47 is placed in position to-en-
gage the slots ‘3T to impart intermittent move-
ment to the conveyor. To facilitate axial shift-
ing -of tubular shaft :44, it is provided with an
annuiarly -grooved ‘collar-48 in which is received
& pin (net shown) provided on a shift lever 38,
the lower end of 'which is pivotly mounted on a
bracket 39 secured to ‘the machine frame.

The rieght end 43’, Figure -4, of inner shaft 43
is ‘coupled with -:a power.:shaft (not shown).
Shaft 43 notonly drives the conveyor, as just
described, but also alternately raises and lowers
the rotary brushes 40,-50. .:As already described,
the ‘rotary brushes are raised. and lowered by
cams:- 49, 29, ‘which raise :and lower the bearing
menibers (6,26, .at each side .of -the apparatus,

Figure 2. Referring to Figure 4, cams 18, 29, are .

secured to a tubular shaft 59 which is feathered
on an mner shaft $5 so that tubular shaft .59
may -be-axially moved to bring -cams 19, 29 in. co-
operative :dlignment with the ‘cam rollers {8, 28
of-the Bearing members 16, 26 which carry the ro-

tary ‘brushes. 'To facilitate the axial movement

Of tubular-shaft ‘59 it is provided with an annu-
larly grooved collar 58 in which is received 3, ‘pin
(not-shown) provided-on g, shift lever-a7, the lower
end of which is pivotly mounted on 1 ‘bracket 56
secured fto the machine frame. At the right end
of ‘irmer-shaft 55 is secured g pulley or sprocket
94 which is-connected by a ‘belt or chain 93 to a
pulley -or sprocket 49 secured at the right end -of
power:shaft 43.

The brushes 48,50, engage the surface of plastic

sheet -A, Figure 1,'which is maintained in g semi-
blastic state by suitable heating means, such as
by steam which is conducted to the lower hous-

ing ‘21 by pipes'9. When it is desired to give the .

surface the ribbed effect or appearance as shown
in ‘Figure 5, the plastic sheet is advanced in ‘a
continuous movement through the apparatus,
with the rotary brushes in their lower position in
contact with the surface of the seémi-plastic
sheet. The machine is gdjusted for ‘this -opera-
tion by furning lever:38, see Pigure 4, to the right
t0 mesh gear -45 with gear 35 and ‘to withdraw
pin-crank-46 from slotted disc'36, and by turning
lever 57 to shift cams 19, 29 to inoperative posi-
tion. The rotary brushes 40, 50 may ‘be permitted
to be turned freely by the moving plastic sheet:
in this -case, manual 5, Figure -2, would ‘be moved
t0-disconnect spindle 8 from power-shaft6, in the
manner described ‘above. ' Or the rotary -brushes

|

4

may be positively rotated, either in the same di-
rection as the advancing sheets or in the opposite
direction, by power shaft 6. The rotary brushes
may also be held against rotation by the ad-
vancing sheet, so that stationary brushes will be
presented to the moving sheet. For holding the
brushes against rotation by the moving sheet, one

- or both of the bearings in which brush shafts 4 I,
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91 rotate are of split construction as shown in
Figure 77 which is-a detail of the split bearing 60
for brush shaft §1. Bearing 60 is split at one side

#o provide a clearance between an upper ledge 61
and a lower ledge 62 of the bearing. The lower
-ledge82:is tapped to receive g, threaded screw 63
which projects from the shank 64 of 2 handwheel
~63, to provide an annular shoulder at the end of
‘the shank. .The upper ledge 61 is provided with a

hole 61’ through which screw £3 freely passes.
Handwheel 65 is turned to advance its screw §3
upwardly, when split bearing 60 is required to
permit unrestrained rotation of shaft 5 by turn-

&

-Different: ribbed effects .or ‘appearances will be
obtained :depending upon whether the rotary
brushes are permitted to be Ireely :turned by the
advancing .sheet or :gre held against :'such. rota-

tion, or are positively driven and, in the Jlatter

case, whether they are driven in the:same direc-
tion as the:advancing:sheet or:in the:apposite di-
rection.

“T'o ‘'obtain the ‘checkered -effect shown: in Fig-

- urer6, -the conveyor: is-intermittently advanced

and the brushes rotated and alternately ‘raised
and lowered. ‘The: manner in -which Alever : 38,
Figure 4, is .adjusted for Intermittent conveyor
feed, and lever 51, adjusted for alternate : rais-
Ing ‘and lowering of the brush shafts 41, 51 .and
the manner in which manual 9, Figure 2, is
adjusted for rotating the. brushes, have alregdy
been described. The ‘raising :and lowering cams
{8, 28, see Figure 4, ‘are ‘so timed relatively to
the intermittent conveyor drive .36, 46, that dur-
Ing the advance movement of the conveyor, the
brushes :are ‘helg in  their raised positions, and
are lowered into contact with the ‘surface -of the

It will ‘be understood that the rotary :brushes 40,
90 are in continuous rotation :80 that when the
brushes are lowered to ‘contact the stationary
sheet, the brushes will'imake short markings .a,
Figure 6, on the-surface of the sheet. The num-
ber of such spaced markings will. depend upon
the number of brushes on each shaft 41, 51.

Since :hoth shafts ‘44, 51 :are mounted together

In ‘bearing members 16,26, Figures 1=, two rows
of short markings ¢ will be ‘made each time the
rotary -brushes are lowered into contact with the
plastic sheet. Since thie rotary ‘brushes 48, 50 of
one shaft 41, 51 are staggered relative to the

brushes-of the.other shaft, see Figure 2, the short

markings g of the brushes.ef the respective shafis
will likewise be staggered to jgive the .checkered
effect:shown in Figure 6.

The surface of plastic sheets, maintained in
a-semi-plastic state, may be given. repeated de-
signs of a selected. pattern, in a modified form of

the apparatus :described above ‘with reference

to ‘Figures 1-7. “This is shown in Pigure 8 where

the wupper ‘and lower ‘housings 10,20 and their |

associated ‘parts -are designated as in previous
figures; likewise the conveyor 30 -and its asso-
clated parts :are similarly “designated, .and is
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shown connecteq (36, 46) only for infermittent
movement. The upper housing {80 is connected to
the lower housing 20 in a manner o make the
upper housing as air-tight as possible. Upper
housing (8 is charged with compressed air con-
ducted thereto by a pipe 8. The front wall 123,
Figure 8, of upper housing 10 is provided with
an elongated slot 66 extending substantially the
full length of front wall 13 and disposed just
above the upper loop 3f of the conveyor. Slid-
ably received within elongated slot 66 is a pat-
tern plate €71 which is supported, as by short
ledges within the upper housing (not shown) in
a position overlying plastic sheet B carried
through the housing from left to right by the
conveyor. Plate 671, which may have a handle
€8 (or a hand slot, not shown) to facilitate in-
sertion and removal, is provided with small aper-
tures §9, which represent the pattern desired to
be impressed on the surface of plastic sheet B.

The compressed air being conducted, by pipe
8, into the upper housing above pattern plate 67,
passes throuch the small patitern apertures a9
at high velocity to impinge upon the surface of
the semi-plastic sheet, {o cause small depressions
thereon, as shown at 69% on the plastic sheet B
leaving the upper housing (8, thus reproducing
the design of the pattern plate. It is understood
that this occurs during the stopping phase of
the intermittent motion, after which the con-
veyor is quickly moved to present a fresh sur-
face in underlying relation fo the pattern plate.
Means (not shown) may be provided to prevent
rassage of the compressed air through the pat-
tern apertures of plate 671 during the advance
of the plastic sheet. The conveyor is advanced
the proper amount so that the design being im-
pressed from pattern plate 67 will be contiguous
to the design precedingly impressed, thus giving
the plastic sheet a continuous and repeated de-
sign of the pattern. While circular apertures
69 are shown in Figure 8 for facility in illustra-
tion, the plate openings themselves may have a
desired shape or outline. By infterchanging the
pattern plates, any desired design may thus be
repeatedly reproduced.

A similar apparatus using compressed air for
forming designs on the surface of plastic sheets,
while in a semi-plastic state but which does not
employ pattern plates (such as 67, Figure 8) is
shown in Figure 9 where the housings and con-
veyor are designated as in Figure 8. ‘The con-

10

6
veyor 30, in this case, is driven continuously to
move the plastic sheet B (from left to right) in
underlying relation to the nozzle ends of a plu-
rality of compressed air tubes T0 passing through
roof {{ of upper housing (0. The air being fed
through tubes 70 may be heated, as by means of
eleciric heating elements within the tubes (not
shown). The jets of compressed and heated air
from the nozzles of fubes T0 give the plastic
sheet, maintained in semi-plastic state, the ribbed
effect shown by sheet C in Figure 9. In the form

- of the invention shown in Figure 9, and also in
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Figure 8, in place of compressed air, other fluids,
such ss steam may be used. .
In the accompanying drawings, the invention
has been shown merely by way of example and
in preferred form, but obvicusly many variations
and modifications may he made therein which
will still be comprised within its spirit. It is
to be understood, therefore, that the invention
is not limited to any specific form or embodi-
ment, except insofar as such limitations are

snecified in the appended claim.

I claim:

In apparatus for treating the surface of plastic
sheets, in combination, an endless conveyor, in-
cluding a rotative drive member for carrying
the plastic sheet, a plurality of brushes at spaced
points across the width of the conveyor, a slotted
disc and a gear secured for rotation with the
sald conveyor driven member, a power shaft,
a crank arm on the said shaft having a distal pin
engageable in the slots of the said disc, a gear on

ne sald shaft meshable with the said conveyor
gear, the said crank arm and gear being rocunted
on the said power shaft for limited axial move-

ment selectively to a position with the said two

gears meshing and the said crank arm ocut of
engagement with the slotted dise or to a posi-
tion with the said crank arm in engagement
with the slotted disc and the said two gears out
of mesh.

I. LAWRENCE LESAVOY.
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