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(57) Abrége/Abstract:
A stretch wrapping machine includes a web dispenser and a rotatable support for providing relative rotation between the web

d
S

spenser and load to wrap a web of packaging material around the load. Cooperating bearing members engage each other for
Upporting the rotatable support and permitting the rotation of the rotatable support. One of the bearing members Is mounted on

the rotatable support and the other bearing member iIs mounted on the fixed support. One of the bearing members includes a

track of resilient material and the other bearing member includes a roller surface which rolls along the track of resilient material.
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ABSTRACT OF THE DISCLOSURE

‘
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I
" rotatable support for providing relative rotation between the web

A stretch wrapping machine includes a web dispenser and a

~ dispenser and load to wrap a web of packaging material around the
iiload. Cooperating bearing members engage each other for
%:supporting the rotatable support and permitting the rotation of
Eéthe rotatable support. One of the bearing members is mounted on
%%the rotatable support and the other bearing member is mounted on
sgthe fixed support. One of the béaring members includes a track of

i
| resilient material and the other bearing member includes a roller
!1

surface which rolls along the track of resilient material.
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STRETCH WRAPPING MACHINES WITH SUPPORT BEARING ARRANGEMENTS

L1d

BACKGROUND OF THE INVENTION

Field of the Invention

The present 1nvention relates to stretch wrapping machines

with support bearing arrangements.

Degcription of the Related Art

Stretch wrapping machines wrap a web of packaging material
around a load by providing relative rotation between a web
dispenser and the load. These wrapplng machines may be
structured 1n various arrangements to accommodate particular
applications. U.S. Patent Nos 3,793,798; 4,317,322; 4,302,920;
4,109,445; 4,722,170; 4,858,415; 4,845,920 and 4,866,909
i1llustrate a number of these arrangements.

In U.S. Patents No. 3,793,798; No. 4,109,445 and

No. 4,722,170, a web dispenser 1s supported on an arm which

extends radially outward and downward from a vertical axis. The

arm moves the dispenser 1n an orbital path about the vertical
axls to wrap the load. In U.S. Patents No. 4,845,920 and
No. 4,858,415 the load 1s placed on a rotatable turntable. As

the turntable rotates about a vertical axls, the load 1is

wrapped with a web which 1s dispensed from a dispenser. In U.S.
Patent No. 4,866,909, the wrapping machine has a rotatable
annular frame which carries the web dispenser in an orbital
path about a horizontal axis to wrap a load.

P

In each of these arrangements, either the web dispenser or

the load support 1s a relatively heavy 1nertial body which

travels
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"at substantial velocities. An example of an existing support

system for a rotating unit includes a 37 inch diameter slew ring

"bearing. Such a bearing is constructed from two unhardened low

_carbon steel rings with machined raceways, and two point contact

balls in a single row. The bearing requires continuous

lubrication, but has no seals to certain grease or other

. lubricants. Uneven wear can occur in such bearing due to

'unbalanced loading and nonlevel floors. Using a higher precision

bearing with ground and hardened raceways and seals could overcome

such disadvantages but would also increase the cost significantly.

Also, the need for a rigid and highly precise base adds expense.
Another existing support system includes a metal raceway and

rollers. The rollers are coated with resilient material such as

polyurethane. Such an arrangement has the advantage of being

. substantially less expensive than a precision bearing. This

eliminates the need for special tolerances and lubrication.
However, after a period of use, some stretch wrapping machines
with this bearing arrangement failed because the polyurethane
coating on the rollers separated from the roller surface or
otherwise ceased to produce the resilient effect that was
necessary for such a bearing.
SUMMARY OF TBE INVENTION
An object of the invention is to provide a stretch wrapping

machine which is relatively simple in construction, reliable and

durable, and low in maintenance.
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Another object of the invention is to provide a stretch

iiwrapbing machine which has a significantly increased capacity

: ‘ . .
during static and dynamic loading, and an increased ability to

- forgiveably absorb impact shocks and recover completely from the
! impact.

Another object of the invention is to provide a stretch
é%wrapping machine which does not havé a need for bearing
éilubrication or problems with lubrication containment.

3
| Another object of the invention is to provide a stretch

' wrapping machine having a support system with bearings which are

1'Enot adversely affected by environmental conditions and

contaminants such as dirt and water.

Another object of the invention is to provide a stretch
 wrapping machine having a sufficiently large support system for

oversized loads to prevent deflection of overhung members.

Another object of the invention is to provide a stretch

— -
- P . —— . .

| wrapping machine having a support system which does not wear

- . A -

unevenly due to unbalanced loading, nonlevel floors, nonrigid

mounts, sudden impact loads, or overloading.

Another object of the invention to provide a stretch wrapping
| machine with a bearing arrangement which is resistant to
corrosion, mud and other effects of wash-down conditions.
Another object of the present invention to provide a stretch
wrapping machine with a bearing arrangement which dissipates

'| internal heat that develops during operation.




10

15

20

0
> 4
+*

'.
I

-
|
;
i

2102030

Additional objects and advantages of the invention will be

i get forth in part in the description which follows, and in part

3I
.!l'
"

|
1
.

‘will be obvious from the description, or may be learned by

practice of the invention. The objects and advantages of the

" invention will be realized and attained by means of the elements
k
" and combinations particularly pointed out in the appended claims.

.
1
L)
]
‘

1
1
!
(
'

|

1
I
t

i

To achieve the objects and in accordance with the purpose of

. the invention, as embodied and broadly described herein, the

.

iinvention comprises an apparatus for stretch wrapping a load with

i

a web of packaging material. The apparatus includes a fixed

ésupport, a web dispenser, and a rotatable support for providing

'relative rotation between the web dispenser and the load to wrap

the web of packaging material around the load. It also includes

bk oS o S olees WA o el AR s - - N

cooperating bearing members which engage each other for supporting

the rotatable support and permitting the rotation of the rotatable

— o a—

 support. One of the bearing members is mounted on a rotatable

support and the other bearing member is mounted on the fixed

support. One of the bearing members includes a track of resilient

| material and the other bearing member includes a roller surface

'| which rolls along the track of resilient material.

It is to be understood that both the foregoing general
description and the following detailed description are exemplary
and explanatory only and are not restrictive of the invention, as

claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and

constitute a part of this specification, illustrate an embodiment

"of the invention and together with the description, serve to

"explain the principles of the invention. In the drawings,

Fig. 1 is a perspective view showing an exemplary embodiment

. of a stretch wrapping machine incorporating the present invention.

Fig. 2 is a fragmentary cross section illustrating the
support of rotatable components in the machine shown in Fig. 1.

Fig. 3 is a fragmentary cross section illustrating the
support of rotatable components in the machine shown in Fig. 7.

Fig. 4 is a bottom plan view as seen on plane 4-4 of Fig. 3.

Fig. 5 is a fragmentary cross section illustrating the

‘support of rotatable components in the machine shown in Fig. 8.

Fig. 6 is an end view of Fig. 5.

Fig. 7 is a schematic perspective view showing an alternative
embodiment of a stretch wrapping machine incorporating the present
invention.

Fig. 8 is a schematic perspective view illustrating another
alternative embodiment of a stretch wrapping machine incorporating

the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Reference will now be made in detail to the present preferred

embodiments of the invention, examples of which are illustrated in

the accompanying drawings. Wherever possible, the same reference
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" characters will be used throughout the drawings to refer to the

 same or like parts.
1

i
i
l
(S

According to the present invention, there is provided an

apparatus for stretch wrapping a load with a web of packaging
B
' material. The apparatus includes a fixed support, a web

. dispenser, and a rotatable support for providing relative rotation

between the web dispenser and the load to wrap the web packaging

I
| , | . .

| In Fig. 1, the apparatus for stretch wrapping a load with a
|

i web of packaging material is embodied in a stretch wrapping

'machine 10. The fixed support is embodied as a fixed frame 12.

l

Frame 12 includes standards 14, side members 16, end members 17

| and spaced intermediate supporting beams 18 fixed to side members

' 16. The fixed support can be embodied in a variety of other ways

and is not limited to a frame structure as shown in the drawings.

As shown in Fig. 1, the web dispenser is embodied as a

:dispenser 26 which supports a supply roll of packaging material

1
!

' 30, such as a stretch wrap film web 31. Dispenser 26 may include

i
{
|

a brake for restraining and stretching the film web 31 as 1t 1is
wrapped on the load 32 supported by conveyor 13. Dispenser 26 may
| include a roll carriage 28 with interconnected pre-stretch rollers
which rotate at different speeds to stretch the film web 31 before
dispensing it on the load 32 such as shown in U.S. Patent No.

| 4,845,920. It may also include a dancer bar or other arrangement

to sense and requlate tension on the film web 31.
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As shown 1n Fig. 1, the rotatable support includes an arm
19 comprising a radially extending horizontal beam 20 and a
vertically extending column 24 which respectively extend
radially outward and downward from a central vertical axis 22.

As shown 1n Fig. 2, beam 20 is supported from the frame 12
by an upstanding bracket 33 having a pair of horizontal walls

34 jolning wilth outwardly radiating flanges 35. As shown in

Fig. 1, a drive motor 39 is mounted on the top of the frame 12
and 1s coupled by a drive belt 40 to the outer radial surface
of race 110 to rotatably drive arm 19 and dispenser 26 in an
orbital path P concentric with the axis 22.

It 1s possible to provide an arrangement that permits the
elevation of dispenser 26 to be adjusted on the column 24
during such relative movement of the dispenser 26 and the load
32, so that the film web 31 will be applied to the full height
of the load 32 in generally spiral fashion. This operation is
described in more detail in U.S. Patent Nos. 3,793,798;

4,109,445; and 4,722,170. It is also possible to provide other

features such as the sensing and stopping features described in
more detall i1n U.S. Patent No. 5,315,8009.

According to the present invention, there are provided
cooperating bearing members which engage each other for
supporting the rotatable support and permitting rotation of the

ey
—

rotatable support. One of the bearing members is mounted on a

rotatable support and the other bearing member is mounted on

the fixed support. One of the bearing members includes a track

of resilient

L IR PR P PE R AR [~ PV T . LR N TP L - T P TR Tl N, § TR L B R B LR B L . EERL EL P LI P DR EICLR S N F T 7% PRI TN 2 SRR L M TR 75 ) SRS P TY 3 PR 1Y
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|

: material and the other bearing member includes a roller surface

%?which rolls along the track of resilient material.

|
} ;

i As shown in Fig. 2, one of the bearing members is a circular

race 110 formed from a ring of steel. Race 110 includes a concave

, +

;‘portion 112 on its lower axial surface. The concave portion 112
f;defines an annular groove and is filled with resilient

@%polyurethane through a molding process or another assembly

|

i;technique. The concave portion 112 effectively has annular walls

iéfor containing the resilient material. The polyurethane forms a
|

| circular track 114 of resilient material along the lower axial

1i |

.iside of race 110. The track of resilient material may take other
l

forms as well. For example, the resilient material may completely

':cover the lower axial surface of a support plate on the stretch

|
' wrapping machine.

¢ i

| As shown in Fig. 2, the roller surface includes a plurality

' of roller units 116. Roller units 116 preferably include shafts

' 117 and rollers 118 which are mounted on shafts 117. It 1is
preferable that the rollers are cylindrical and made of steel or

another metal. However, other roller surfaces and materials are

' also within the scope of the claimed invention.

It is preferable that the plurality of roller units are

| spaced around the track of resilient material so that one of the
roller units engages a portion of the track of reéilient:material
at a location different from the portion of the track engaged by
another one of the roller units. This is accomplished in the

preferred embodiment by using two rollers 1ll8a and 118b in roller
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‘unit l1l6a to engage track 114 at outer portions 120a and 120b,

'while using roller 118c of roller unit 116b to engage a central

" portion 120c of track 114.

While the illustrated embodiment shows race 110 riding in a

- circular motion over a plurality of metal rollers that are

' supported with shafts to a fixed ring, it is within the scope of

;?the claimed invention to move the metal rollers in a circular

% motion over a fixed race of polyurethane. 1In either case, the

II
li

total number of rollers and rollers on each shaft can be
progressively and easily changed to accommodate different thrust

loadings.

|

The use of a bearing having a plastic material which engages

"a metal material prevents excessive wear and noise. The use of a

' race of resilient material along which rollers roll has been found

to increase the capacity of loading the stretch wrapping system

statically and dynamically, and also improve the absorption of

. impact shocks. It also has been found to dissipate the internal

| heat that develops in the resilient material without the help of a

lubricant.
The resilient material is preferably a resilient synthetic
polymeric material. The resilient material also is preferably an

elastomer such as acrylic elastomers, butyl rubber,

chlorosulfonated polyethylene, ethylene-proylene rubber,

' fluorinated elastomers, neoprene, nitrile rubber, polybutadiene,

polyethers, polyisoprene, polypentenamers, styrene-butadiene

| rubber and thermoplastic elastomers described in more detail in
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'Kirk-Othmer Concise Encyclopedia of Chemical Technology, published
|
by John Wiley & Sons, Inc. and incorporated herein by reference.

AN P WS LWEER A AR W 48 e, - - s . - N
- .

. The resilient material can include a blend of such materials.

- wwh -

A satisfactory resilient material for this application is one

‘that has the ability to recover after loading, and which can

- —— -l g —

i quickly bounce or spring back into shape after being compressed,
;gbent or stretched. 1In the preferréd embodiment, the resilient
éématerial includes a material known as urethane rubber or
!Epolyurethane. An acceptable polyurethane is made by Custom
 Urethane Elastomers, Inc. (CUE) of Pennsylvania, namely product
number PO 652 having a durometer of 93 Shore A. The resilient

'material can include other polymers such as rubber, silicone,

acrylic, polyethylene, and UHMW.

|
t

The resilient material preferably has a surface hardness or
durometer which provides a tough uniform rolling surface at a high
load without deep penetration of the rollers. It is preferablé
| that the resilient material has a durometer in the range of 0 to
65 Shore D. It is more preferable that the resilient material has
a durometer in the range of 60 Shore A to 95 Shore A, and even
more preferably in the range of 90 to 95 Shore A. The resilient
material preferably is soft enough to provide a cushion which
Eabsorbs impacts and unbalanced loading and sufficiently forgiving

for imprecision caused by manufacturing tolerances and uneven

Ffloors.

The resilient material preferably resists abrasion from shear

'and scuffing forces without any added lubrication. The resilient

-10~
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;:material preferably has a fast and full recovery after being

|
b
i

i 1

| compressed in an overloading condition. It also preferably has a

%high pressure capacity.

The resilient material preferably resists solvents used in

|
' wash-down applications. The resilient material preferably is

.
4
L
1
L
>

.
.
L]
L

|

{
I

¢

-

|

|
|,

;
|
1
i

‘moldable into any shape in a simple and inexpensive process such

‘as gravity molding. The resilient material preferably maintains

fiexcellent bonding strength to metal surfaces.

The resilient material preferably is compressible under

|
'.
|
?
i
!
l

‘foverloading conditions such as an impact load or a load in which a

4
|
H
J
¢
(
¢
; i
!

fork truck rolls over the turntable of the stretch wrapping

b
|
(
!
i
i
1

machine such that the dynamic capacity of the machine is exceeded

and the resilient material subsequently recovers without permanent

|deformation‘or deflection. In one application of the resilient

'material in a stretch wrapping turntable bearing it is preferable

' that the resilient material recovers without permanent deflection

i
|
 after supporting a static load of 15,000 pounds or a dynamic load

' of 5,000 pounds.

The resilient material preferably has forgiveness which
1'accommodat.e‘.'-7. uneven loading situations such as unbalanced loads,
uneven floors and standard tolerance buildups in manufacturing.
' The resilient material preferably tolerates high load capacity and

speed of operation, and allows heat buildup dissipation which

 prevents adhesive delamination.

In Fig. 7 of the drawings, an alternative embodiment of the

' present invention is illustrated as a stretch wrapping machine
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?i200. The wrapping machine 200 in Fig. 7 i1s of a type similar to

l

'!those disclosed in U.S. Patents No. 4,845,920 and No. 4,858,415.
:
i In this embodiment, the rotatable support includes a

: turntable 219 for rotation relative to a fixed support such as a

- frame 212 on which a dispenser 226 is mounted. The arrangement

i
¢

. may employ a bearing arrangement similar to that illustrated in

i

yFig. 2. As shown in Figs. 3 and 4, the bearing arrangement for

. the turntable includes a fixed ring 216 which supports shafts 217

;-and rollers 218.

| Race 210 is connected to the underside of turntable 219 as

shown in Fig. 4. Race 210 and turntable 219 rotate so that

rollers 218 roll along track 214. Shaft 211 is connected to
turntable 219 and rides in roller bearing 213 to maintain the
| radial alignment of turntable 219 during rotation. The wrapping
' material dispenser 226 in this embodiment is supported on a
vertical column 224 which is part of frame 212. In machine 200,
the turntable 219 supports a load to be wrapped and is driven in
rotation by motor 239 and belt 240 relative to the dispenser 226.

In Fig. 8, a further embodiment of the present invention 1is
represented by a wrapping machine 300. The machine 300 is of a
type disclosed in U.S. Patent No. 4,866,909.

In this embodiment, the fixed support includes a fixed frame
302 with a bearing ring, and the rotatable support includes a
annular rotatable frame 319 with a cooperating bearing ring 310.

| Rotatable frame 319 supports a wrapping material dispenser 326 for

rotation about a central horizontal axis 322.
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A preferred bearing arrangement for the embodiment shown
in Fig. 8 is illustrated in Figs. 5 and 6. Race 310 1includes a
concave portion 312 in its outer surface. The concave portion
includes a track 314 of resilient polyurethane. Rollers 318 are

mounted on shafts 317 which are attached to a fixed ring 304

which is part of frame 302. A product to be wrapped 1s fed

centrally along the axis 322 and retained against rotation by a

conveyor (not shown) such as that illustrated in U.S. Patent

No. 4,317,322. Orbital movement of the dispenser 326 about the

interior of the frame 302 results in the wrapping operation
previously described, but on a horizontal axis. Race 310 1s

driven by belt 340 and motor 339.

It will be apparent to those skilled 1n the art that

various modifications and variations can be made 1in the
wrapping machine of the present invention without departing

from the scope or spirit of the invention.

Other embodiments of the invention will be apparent to
those skilled in the art from consideration of the
specification and practice of the invention disclosed herein.
For example, the alternative embodiments of the present
invention may be constructed by modifying known stretch

wrapping machines such as that shown i1n U.S. Patent

No. 4,587,796. It is intended that the specification and
examples be considered as exemplary only, with a true scope and
spirit of the invention being indicated by the following claims

and their equivalents.

AN S B N DR G AN R T e A LS e T e el e
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 WHAT IS CLAIMED IS:

sg 1. An apparatus for stretch wrapping a load with a web of

 packaging material comprising:
a fixed support;

a web dispenser;

a rotatable support for providing relative rotation between

- the web dispenser and the load to wrap the web of packaging

?;material around the load;
]
] , ,
. supporting the rotatable support and permitting the rotation of

t |

| the rotatable support, one of the bearing members being mounted on

cooperating bearing members which engage each other for

the rotatable support and the other bearing member being mounted

on the fixed support, one of the bearing members including a track

| of resilient material and the other bearing member including a

' roller surface which rolls along the track of resilient material.

| 2. The apparatus of claim 1, wherein the bearing member

' with the track of resilient material is mounted on the rotatable
support and the bearing member with the roller surface is mounted

on the fixed support.

- -——
S S—— Sl . ——S I S— L O —

3. The apparatus of claim 1, wherein track of resilient

material has a ring shape with an axial surface for engaging the
roller surface.

4. The apparatus of claim 1, wherein the track of resilient

v ——

material has a ring shape with a radial surface for engaging the

roller surface.
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5. The apparatus of claim 1 wherein the bearing member with

the resilient material includes walls for containing the resilient

"material.

6. The apparatus of claim 1, wherein the rotatable support

supports the load.

7. The apparatus of claim 1, wherein the rotatable support

- supports the web dispenser.

8. The apparatus of claim 1, wherein the resilient material

| includes a resilient synthetic polymeric material.

9, The apparatus of claim 1, wherein the resilient material
includes an elastomer.

10. The apparatus of claim 1, wherein the resilient material

| includes urethane rubber.

ll. The apparatus of claim 1, wherein the resilient material
has a durometer in the range of 0 to 65 Shore D.

12. The apparatus of claim 1, wherein the resilient material
has a durometer in the range of 60 Shore A to 95 Shore A.

13. The apparatus of claim 1, wherein the resilient material

has a durometer in the range of 90 to 95 Shore A.

14. The apparatus of claim 1, wherein the resilient material
recovers without permanent deflection after supporting a static
load of 15,000 pounds.

15. The apparatus of claim 1, wherein the resilient material
recovers without permanent deflection after supporting a dynamic

load of 5,000 pounds.
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16. The apparatus of claim 1, wherein the roller surface

P
|

. includes a plurality of roller units spaced around the track of

;iresilient material.

‘ 17. The apparatus of claim 1, wherein the roller surface
é.includes a plurality of roller units spaced around the track of
firesilient material, and one of the roller units engages a portion

;;of the track of resilient material at a location different from
|

5 i?the portion of the track engaged by another one of the roller

' units.

ii 18. The apparatus of claim 1, wherein the roller surface
|
- includes cylindrical rollers.

19. The apparatus of claim 1, wherein the roller surface is

metal.

— —-— P — ——
b - v -

20. The apparatus of claim 1, wherein the resilient material

L
—

' 1s plastic and the roller surface is metal.

A . sy p—— e A Yoy w—r
Sl W e As—— Wy . ——— el a—




, >Il --.-.--Ii. ll!
\ \ \ \MMI i

N \\>
»rgw\ / >,/./ \
/7 /77 N NN\
;7 77 RN N
/7 77 NN\
D ;77! AN

1.../ / w.///oo NN\
\ / — NN NN ~t
3 N / AN WA ;T —
l W\ NNv N A
o

/7 MYy

N
©° sy //\\\\ o~
A4 / )/ .
.\\ \ Nu\\ Ql )

\\\
s //
2
I /i W\ ‘ ......
M AM\. -
O %\/

NN NN N s /7
AN o \v 7/ / /o
AR AV s/

//// \\/|<\ .. ..l../ /
NN NN VA \ _— D

\l//// / /s Y —
\\\\ / /// & \

q_/ ////\\\\ 11+I..Ml \
~— \\N YVV ¢/ A
/<</\w\
\ / \
\Vi




120b
110

114

116 —m

s 4V . "‘—_‘___—_

18

44

216

~—20
4!

AN
(18 118033/7

W . . . .

\
\ r= #1
' AR AR S A A AR 2. U A AN A AR A A

@«2

/

L ——

210

77NN

\‘II 217

%
7

N\

L

v/

2718p “218a

"

S FIG3

. | r1G.L

ZXNNNNNNNNNNNNNZZ NN VI'IM

217

v I ! B iﬁ(‘i 114

R S |
\J | —<—118¢
'l - . | — /| <118t
b =117
A . 18

219

1G4

214

.14

Kirby, Eoades., Gale, Baker



318¢

317

~2102086

11G.5

518b

Kirby, Eades, Gale, Baker



2102086

Kirby, Eades, Gale, Baker



Kirby, Tades, Gale, Baker



s~ " "—"-"——-m""—-—"-"m"—-"-="- -7 7 /7 /7 7/ - - — F

FANAR o — e — — e — — — — —— — — — —— — =

AR N A\ Y
/r\\\f

;74 AN

J 2747 NNy

;77 avanv i

r 27! NN / Q-

r s 2.7 AN NN 1

Yoo oo NANA L

W

o
1
1

~ - 3

AN AR AN

p
/f s
AN 7
V.\I“w N YAMD
= 7 L Yoy
1.\A€f \Y AV
.Y

Ry

\W \\%F
! 4 W /s
Ay . VAN AN 4
w7 VAR
v Y a;
\ s S / /
Y 1 £/ 7/

\\\&
\

. . ‘.
\J
n 7 /0
(LY
e iy b oh s /\?
VYN Y N gl d

VNN s W /o

VLAY AV ;S & {

LR SR Y Ny J LZTTAN,

NV /7 1/ \

AR VAV AU SN sl RWJ

| NNANN g7 sy \

r— NN\ 77/ .|.|4s|

— AN VAV ki o —
NV V VNV o e - e - —
v SN e — e —




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - abstract drawing

