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ABOUT ITW FORMEX"®

ITW Formex® is a global manufacturer of innovative electrical insulating materials for electronics
manufacturing and high voltage electrical applications. The company has 30 years experience in
providing Formex™ electrical insulating materials for use in a wide variety of applications ranging

from automotive batteries to industrial equipment and consumer electronics applications. No other
flame retardant electrical insulation can equal the performance and versatility of Formex™ products

for cost-effective fabricated parts. Many engineers have cut significant cost from their designs by
replacing a variety of injected molded parts, electrical papers and thermoplastic materials. Formex™
Insulation Materials are highly engineered to serve the demands of sophisticated applications efficiently.
Headquartered near Chicago, ITW Formex® provides technical and sales assistance, distribution and

production globally.

ABOUT ILLINOIS TOOL WORKS (ITW)

ITW businesses serve local customers and markets around the globe, with a significant presence in
developed as well as emerging markets. The company has operations in 57 countries that employ more
than 50,000 women and men who adhere to the highest ethical standards. These talented individuals,
many of whom have specialized engineering or scientific expertise, contribute to our global leadership in

innovation. We are proud of our broad portfolio of more than 17,000 granted and pending patents.

DIE CUTTING/TYPES OF PRESSES

Die cutting is the transfer of pressure through hardened
steel dies to softer material in order to cut, score or crease
the material into desired shapes or patterns. The most

common variables in this process are the press type and

iT7Formex’

TYPES OF PRESSES

There are three main press types for die cutting use, each
having its own advantages. Presses can be automatic or
manually operated, use roll or sheet stock, and can handle

die type. The part fabricator’s selection is based on

equipment availability, material properties, thickness,
part geometry, tolerance and required volume, as well as

personal experience.

CLICKER PRESS
Operator feeds material, places die and triggers
press. Can accommodate forged, engraved
or steel rule dies. A nylon lower platen
compensates the limited leveling

capability of the press. Material may be

several types of die cutting tools. Part size, scoring accuracy
and processing speed will vary with the type of equipment,
however most parts can be processed on any of these
machines. Some parts lend themselves to a particular
press type due to part size, tolerance, run volumes,

die types, etc.

CLAMSHELL PRESS
Automatically operated with

cut from roll or sheet stock.

AUTOMATIC PRESS
Operator not always required; feeds
and cycles automatically. Cuts

steel to steel for good depth
accuracy. Primarily uses

roll stock, good for high OQ
volume runs, can count -
and prepackage parts.

-

manually fed material. Good
leveling capability allows a steel
lower platen to be used with steel
rule dies. Can handle large parts,
requires sheet stock and is used
for larger volume
processing.

TYPES OF DIES

STEEL RULE DIES

The steel rule die is the most common due to its
versatility. Steel rule dies can be used on most presses,
can be hand-placed or platen-mounted and are the
most economical. (See page 4)

ENGRAVED DIES

Made from a steel block with material etched away
to form cutting edges. They are moderately priced,
can hold close tolerances and are capable of unique shapes.
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FORGED DIES

Made from a tapered steel band, sharpened at the edge which
is cut, shaped, and welded into position. They are also
moderately priced, capable of close tolerances and are uniquely
suited to thicker stock.

MALE/FEMALE DIES

Similar to metal stamping dies. Capable of producing close
tolerance features and intricate part designs. Male/female dies are
usually used in high volume applications where their cost is justified.
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A steel rule die consists of a hardwood base with Steel rule serves two functions; to cut material completely

sharpened steel blades, or rule inserted and connected through or to score the material for folding. Center and side
in a pattern. Different techniques of assembling the bevel rule is used for full or partial cutting. Creasing rule is
punches, blades, ejection, and other die components used to provide a score line without cutting material. The
may be used to accommodate the various characteristics perforating rule is used for “perf” scoring, which is preferred

required for each part. Designs which take into in certain applications. Die construction details are usually
consideration the strengths and weaknesses of this die specified by the die maker and the part fabricator. Multiple
system produce failure-free parts economically. cavity dies are available for higher volume production.

PUNCHES

Inserted into base to form internal cutouts.
Available in standard shapes and sizes (round,
square or oval) and custom shapes and sizes.

HARDWOOD BASE
Multiple layers of birch or maple provide a tough,
shock absorbent, warp resistant base. Grooves cut
into the base accept steel rule which is either
straight length or hand-bent.

LOWER RULE

Set slightly lower than cutting
rule. Used to score or crease
material for folding.

RUBBER EJECTION STRIP
Self-adhesive rubber strips are placed close to rule
to help remove finished part from the die. Solid
rubber ejection is available to cover the entire
cavity, if required.

STEEL RULE

Different heights, thicknesses and edge treatments
provide all linear cutting and scoring/creasing.
Rule used to completely cut out any part of the
material are set to one height.

RADIUS CORNER

Formed by bending a single rule; radius can vary.

DESIGN FOR DIE CUTTING T Formex'

Die cut parts have four basic elements: blanks, scores, Design parameters take into consideration the following:
holes and tabs. These features can usually be formed °

} Lower tool costs and lead times through the use of
simultaneously.

standard rule and punch components

Unnecessary features/detail which reduce throughput
Optimal part design for die cutting involves a balance Inappropriate tolerance levels
between specific features and manufacturing economies. ® Ease of manufacturing

BLANKS sr7vFormex’

Blanks are formed by a full depth rule cut which separates
the part (blank) from the remaining stock.

Avoid sharp f — Rounded external corners increase die
internal/external strength and service life. Additional benefits
corners which include faster production, prevention of
promote cracking or cracks, corner splits and burrs.

splitting of material.

material less than 0.031” thick. Consult
part fabricator for radius minimums for
material greater than 0.031”.

] Minimum radius should be 0.031” for

—

|<— xxxx t.015 —p |

Note: General tolerance shown. Consult your fabricator for more detailed information.

SCORES

Scores are formed by cutting or creasing the blank. This
establishes a line along which the part can be easily and
accurately folded.

/ CUT SCORES are a partial depth cut. *

L { Depth should be controlled; deep cuts cause — Y T T T T T
material to tear, and shallow cuts result in 4t

inaccurate folding. T C C :j C
/

A series of holes must be kept at a
minimum distance from a score line to
prevent the part from folding through
the holes. Four material thicknesses is
the recommended minimum.

CREASE SCORES do not cut
but “upset” or thin the material.
Consequently, depth is not as critical as
with cut scores.

PERFORATED OR

‘PERF” SCORES are a series of

linear slits similar to paper perforations.
Perf scores may be full or partial depth.

o L

Partial Perf Score Full Perf Score
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Holes can be produced in the blank in virtually any shape MARKING

using standard and special punches and rule formed to
the desired shape.

| Standard size round punches increase in diameter
by 0.015” increments. Use standard punches when
possible. Standard square punches are also available.

'

— 4«— Use at least two material thicknesses between

? adjacent holes.

| Use an oblong hole to replace a series of holes

where possible.

___—— Avoid placing holes on score line.

\ Locate a hole at least two material thicknesses from

the edge in order to avoid tearing or bulging during
fabrication and handling. Note alternate methods.

Odd shapes can be made by bending a steel rule to
the desired shape. Minimum specified radius should
be 0.031”.

\ Avoid sharp internal corners which promote material
cracking and splitting.

Slugs cab be left in if necessary. Indicate to fabricator
if slugs are to remain or if part is to be “clean”.

TABS

Part design may include tabs for various reasons. Often

they are to accommodate an attachment feature. Internal

tabs are completely enclosed within the part; external O
tabs are located along an outside edge.

Some punches,
predominately the
self-ejecting type, have
larger diameter bases
than the holes they
produce. Check with
part fabricator to
determine the
minimum distance
between centers.

When putting holes in tabs, provide a minimum of two material “

thicknesses around the holes.

Provide a slot completely around the tab, if possible.

Tab cuts should not be terminated with bare rule end. /

The resulting stress riser can cause cracking or tearing.

Internal tabs should be terminated with holes to dissipate stress. _

—— I o

Die cut parts may need to be marked for product
identification, coding or to provide safety related and/or
technical information. Simple requirements such as a part
or code numbers may be embossed during die cutting or
hand-stamped later. More extensive information may
require some form of printing, such as one of the following:

~

Note: Formex GK materials have
been specifically produced to accept printing

inks. If product has become dirty during
w Jabrication, printing quality can be
®

y maintained by cleaning the part with pure

isopropyl alcohol prior to printing.

LAMINATION

Additional properties can be obtained by laminating other
materials to Formex GK, Formex GL, Formex N3 and
Formex GS. An example of this is the lamination of
aluminum or copper foil to provide EMI/RFT shielding.
Lamination with a pressure sensitive adhesive is the most
common way of producing a multilayered part. The best
results will be achieved by using a soft or cross-linked
acrylic adhesive. Acrylic adhesives are commonly used due
to their proven long-term holding power and resistance to
cold flow and outgassing.

A variety of adhesive tapes are available for specific
applications such as laminating, mounting and positioning.
Foam-backed tapes can be used where mounting surfaces
are uneven.

EMI/RF1 SHIELDING

Shielding against electromagnetic and radio frequency
interference (EMI/RFI) may be accomplished using a
Formex GK, Formex GL, Formex N3 and Formex GS
metal foil laminate. This lamination provides the unique
combination of a superior insulator coupled with an
EMI/RFI shield. While Formex products may be
laminated to different metal foils,

HOT STAMPING

A pigmented transfer film is pressed against the part using
a heated platen which transfers the pigment to the part.

SILK SCREENING

Ink is pressed through a selectively-coated screen of fine
fabric onto the part. Durability is enhanced by using ink
specifically formulated for polypropylene.

PAD PRINTING

Ink is transferred to the part from an etched platen via a
silicone pad. Epoxy inks are recommended for sharpness
and quality.

FLEXOGRAPHIC PRINTING

A high-speed ink transfer method typically used in high
volume printing applications where material is printed prior
to die cutting.

EMBOSSED PRINTING

Standard marking punches used to impress identification
marks into the material during die cutting is most economical.
Custom punches can be fashioned for special characters
or symbols.

<— Copper or aluminum

<+— Formex GK

<4— Adhesive and liner

Note: Formex GK, Formex GL, Formex N3 and Formex GS materials
have been specifically produced to accept adhesives. Adhesive performance
will be improved by maintaining surface cleanliness. Pure isopropyl alcohol
may be used for this purpose if required.

2.0 mil dead soft aluminum and copper are economic
and widely available. Shielding effectiveness of any system
is a function of many different variables. Most applications
use aluminum or copper which are proven performers.
Ferrous based foils have found acceptance in low frequency
magnetic shielding applications.
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THERMOFORMING Simple tabs can be used to hold a part in '

shape during installation. A chassis | !
or enclosure may hold the part
after assembly.

Thermoforming produces three dimensional parts without
scoring and folding. It is accomplished by applying

sufficient heat to the material for subsequent drawing WELDING

over a male die or into a female die. . . . .
. Thermal bonding involves bringing the material to its
Best results are obtained by . , .
. melt temperature, fusing the pieces together and cooling.
using slow even . . . ) .
Heating may be achieved using hot air, resistance heaters,

=

HEAVY GAUGE FABRICATION

Heavy gauge material is often formed using a sheet metal PROTOTYPING

brake or forming mixture. The material may be fabricated Many times prototype parts or small quantities of pilot
cold or with the assistance of heat. Strip heaters are used run parts are required during the early stages of a project.

heating. A
rehlea%c e or friction as in the case of ultrasonic welding. Benefits
prior to f?nal of heat bonding include extremely strong joints as well !
Eeating is as self-contained fastening. |
recommended. ! !

These interlocking corners rely on material

to concentrate heat on The use of laser or water jet cutting provides very accurate L .C

the portion of the blank parts in a fraction of the time required for conventional ﬂelelllty and memory. _? o
being formed. The blank prototyping. Fabricators can often have prototype parts

may also be heated in . available within the same day they were requested,

its entirety prior to particularly when electronic part files are utilized.

forming in a fixture. \/

S T e

JOINERY s Formex’

Several methods for fastening and joining exist which

facilitate assembly. The following pages illustrate examples. L i
Loose fitting parts can adapt to assemblies

with high stack tolerances allowing

manufacturing flexibility. ‘
el || =

Canoe Clip

EXTERNAL FASTENERS A

|
I
External fasteners may be required when design parameters prevent ,
l
|

SELF-CONTAINED

Self-contained fasteners are integral to the design of the part and
require no external devices. Economic benefits are achieved by
eliminating stock, handling and assembly costs.

self-contained fastening. These fasteners need not be limited to
conventional screws and nuts. A wide variety of products are available
which will provide the secure attachment of the part in its application.
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ultrasonic welding
these tabs provides
a permanent joint.

in its application.

Simple tabs allow parts to be assembled and
disassembled if necessary. Heat staking or
Tabs may be twisted to upset the material
or heat staked to provide a permanent
installation. When used on PC board
applications these tabs require little
External fasteners can be used to hold the
part together as shown or to retain the part

“real estate”.

0N
1|
-
i
b=
<
X
i
>
g
T
Z
O
]

10



‘oAljBIUSSBIde) SB|BS X8WI0- INOA 10B1UOD ‘sjonpoud xawio4 jo Buns)| 81e|dwoo e Jo4

GG8lcl3

\\ -

‘uolssiwiad JNO INOYHM }I 8SN J0U UBD SJ8ylQ 1onpo.d Jno Jo sweu oi1oads 8yl si 19 "ML 10 Yiewspe.) palsisiBal e s| xawio-

‘paljdwi Jo passaldxa s| Ajuessem aouewopad ou pue ‘uoljeolidde asn-pus 4oy Ay

ISUOds®eJ OU SBLINSSE 1| "8|CBl|8] PUB 8}BINOOE 8( 0} PaAdI|ad S| BlEp 9A0JE U] :90110N

(8'G81) 0002 (9'1L2€) 000V (S1e19W 2Jenbs) 109} 24enbs - |04 /Baly
(8'70€) 000°L (9°609) 000°2 (s1e19W) 199] - [[O0Y,/U1BUeT]
(82) 2Lt (28) 261 (erewixoldde) (sby) sq - 1yBIS (oY
(019) ¥2 (019) vz (Sierew)il) S8YDUI - YIPIM (109
(257) 81 (257) 81 (erewixoldde) (siapeul|iu) sayoul - 4O 110y
(zs1) 9 (zs1) 9 (sJe1@Wi|IW) seyoul - qf 8100
llod lloY uoneinbyuo) piepuels

NOILVINHOZNI ONIOVMYOVd

210070 210070 ZHINL ‘06209 031/ 0S1-A WSV J10j0e4 Uonedissiq
08’} 08’} ZHWI ‘05209 031 / 051-A NLSY JUBISUOD d110918Id
a0L X | 90L X | L-€-1€9¢9 031/ LS¢-A INLSVY Wo-wWyo - ALAISISOY SWN|OA
9ze't 088} 1-€%¢09 031/ 6v1-A NLSY Iiw / SHOA - Y3BuaS OL3o8IeIa
1€8°02 66,8t L-€%¢09 O31/ 6v1-A INLSY S}HOA - Umopes.g dl1o9191d
009 009 ¢L109 O3l S}OA - Xapu| Bunjoell sAleledwo)

S3ANTVA S311LH3d0Hd TvIIdLO313 TVOIdAL

006°C

00t'e

0G = 0G = 8/G2-a N1SY (peonpoud se) wo / seuAp - ABisug 8oepng
40252/ O.cch 40852 / Docch g POYIeIN‘g-‘1-GZ OSI / BAINGY 0 8¥9-A INLSY 1sd 99 je ainjeladws] uood|EQ FeeH
%90°0 %900 ¥ POUIRIN ‘29 OSI/ 0.5-A WLSY brom ur sbuey) % - uondiosqy Jorem

6¢ 62 ¢-'1--68S1 OSI / €982-A IN1SVY % - Xopu| UsbAXQ
.60 cl6°0 V POUISN ‘L-€8LL OSI/ 2¢62-d INLSY 20/wb - Aysueq@

S3NTVA S311H3d0Hd TVOISAHd 1VOIdAL
uo130811Q 9SI9ASUEBI]

000°S

00€‘y

uonoalig sulyoep

2-‘I-,25 OSI/ 288-Ad N.LSY

Isd - pIaIA dlIsuaL
SANTVA S31LH3d0Hd TVOINVHOIN TVOIdAL

3oe|g B [einjeN Yoe|g g |einieN

019 w1 X3WHO4

L1719 i X3WHOA

QOHL1l3N 1S3l

0 0 8£9¢-a INLSY O7d - Xepu| bupjoei] eAieiEdWO)
0 0 vor.L 1N (Spuooes) O1d - uoniub| aJip 10H
0 0 vorL 1N (uiw 7 un) D1d - Bupjoed] ouy ebe}joA YbiH
N Z vorL N (enub1 01 sose) Od - uoub| a1y Ny ybiH
4o6€2 / DoGHE d4o6€2 / DoGHE 1oedw| INOYHA [BOIUBYOBIN
40252 / D.GC} 40252 / D.GC} [ERINBEIE]
ga97. 1N Xapu| ainjesadwa] aAlle|ey
0-A 0-INLA 6 1N Ayjigqewwe|4
ST3A3T IONVINHOL4HId / DNILVH ALITIGVNINVYTL TN
(€0°0-/80°0+) €70 (¥0°0- /80°0+) G2'0 sJajowl||iw
(L00°0- / €00°0+) 2100 (S51L00°0- / £€00°0+) 0LO'0 sayoul
SSOUNOIY |

NOILVIIdID3dS ONIHNLOVANNVIN

WOD XOWIOMII"MMM :9HSQOAN
L/12-G1£-0€9 :8uoyd

88109 7| ‘Weans |oJe)

"any A1en YLIoN Gev

X3JWHOS siusuodwog o1uoso8|3 ML

XOULIOJ /2L

‘aAljelUSSsaldal sa|es XaWwlo- JNOA 10e1U09 ‘s1onpoid xawio4 Jo Buisi| 819|dwod e 404

apls payeal] st 0607 yum apIs ,

133HS INTTAJOHdATOd LNVAHVLIH JNV1d

vivd 13naodd 19 ..X3INH04

GG8lcl3

\\ -

‘uolssiwiad JNo INOYNM 3 8SNh 10U UBD SI8Y10 "1onpoid Ino Jo sweu o110ads 8yl S| SO "M 1| 40 diewapel) paialsifal e s| xauwioH

‘paljdwi Jo passaidxe s Ajuesiem eouewload ou pue ‘uoljeolidde esn-pus 4o} Aljigisuodsal ou sawNsse A\ 1| "8|gel|a pue 81einooe 8q 0} PaAdl|aq SI Blep 8A0ge 8y :90110N

(S'LLE) 002°L (8'g81) 000‘2 (9'12€) 000'Y

(s4e19W a24BNbS) 198} 84BNbS - ||0Y / BAIY

(6'281) 009 (8'70€) 000} (9°609) 000°2 (s1e1ewl) 199] - |0y / y1BueT
(28) 261 (18) 8.1 (L'2ol) Gee (erewixoidde) (sby) sq| - 1yBlep l1oY
(019) ¥2 (019) ¥2 (019) ¥2 (SJeroWUI|IL) S8yoUl - YIPIA 104
(L57) 81 (LG¥) 8L (LG) 81 (eyewixoidde) (sierewi|jiw) seyoul - O 1104

(esh) 9 (es1) 9 (es1) 9 (s4e1oWl|)IWw) seyoul - g| 810D
lloy llod l1od uoneinbyuo) piepuels

NOILVINHOZNI ONIOVIOVd

g POYIBIN‘g-‘1-G2

61000 61000 61000 ZHINL ‘06209 031/ 0S1-A LSV J10j0e Uonedissiq
%4 %4 %4 ZHWI ‘05209 O3 / 051-A NLSY JUBISUOy dLi3d9I8Ig
501 X8 501 X8 a0F X8 b-€-1€9¢9 031/ /5¢-A INLSY WO-wWyo - ALAISISOY BWN|OA
€88 vSHL €89°L L-€%¢09 031/ 6v1-A INLSY lIw / SHOA - Y3buanS OLodI8Ia
087°9¢ 0196} 0€89} L-€%209 O3l / 6v1-d NLSY SHOA - umopsea.g d11o9191d
10L~60F 10L~60} 10L~60 /G¢-A INLSY asenbs / swyo - AyAnsisey ooepng
009 009 009 ¢1L09 O3l SHOA - Xapu| Buijoel] aAljesedwo)

S3ANTVA S31143d0Hd TvIIdL1O313 TVOIdAL

002'E 002'E

002

4,052 / Dk2k 4,052 / Do b2k 4,052 / Dok2k 081/ BdNGH0 879-0 INLSY 1sd 99 18 aunjesadws] uonos|e( 18eH
%900 %900 %900 ¥ POUISIN 29 OSI/ 0/5-A INLSY WBlem ur 8bueyD 9 - uondiosqy Jeye

6¢ 6¢ 6¢ 2-1--68S¥ OSI/ €982-A WLSY % - Xopu| UsbAXQ
GE0'l GEO'L GEO'L V POUBIN “1-€8F1 OSI/ 26/-d NLSY 99/ Wb - AysusQ

SANTVA S311H3dO0Yd TVOISAHd TVOIdAL
uol3o8IIQq 8SJansuel|

00'y 00v'y

000y

uo1310841( BUIYOBN

2-‘I-,2S OS1/288-a

1sd - pIBIA Blisus]
SANTVA S3A1LHIdOHd TVOINVHOIN TVOIdAL

N1SY

(50°0-/50°0+) 92°0 (€0°0-/80°0+) £7°0 (#0°0-/80°0+) G20

0 0 0 8€9¢-d WISV O1d - Xepu| bupjoel] aanesedwo)

v v v vov. 1N (SpuU099s) O1d - UoIUB| SJIp 10H

0 0 0 vovZ N (Ui / un) D1d - BupjoeaL o1y ebelop UbiH

0 0 0 Vo2 1N (211UbB1 031 S24B) Dd - UOIHUB| 24y JUBLIND YbBIH
4.6€2 / O.GH1 406€2 / DG+ 406€¢ / DG 10edW| INOYNAA [BDIUBYDIS|A
4.6€2 / DG} 4.6€2 / DG 4.6€2 / DG |eou109|3

g9¥. 1N Xapu| ainyesadwa] aAle|ey

0-A 0-A 0-INLA 6 1N Ayjigewwe|4

ST3A37T IONVINHOL4H3d / ONILVYH ALITIGVININVIL TN

(200°0- / 200°0+) 0£0°0 (L00°0- / €00°0+) 2100 (5L00°0-/ €00°0+) 0100

seyou|

. [einjeN . [BINjeN

L1-SO wmiX3WHO4

. [BINjeN
01-SD w:XINHOL

0€-SOY wX3aWHOL

SSaUMOIY ]
NOILVOI4d103dS DNIHNLOVANNVIN

QOHL1l3N 1S3l

WOD XOWIOJMII"MMM :OHSQOAN
L/12-G1€-0€9 :8uoyd

88109 7| ‘Weans |oJe)

"any A1en YLIoN Gev

XIWHOS siusuodwiog o1uoso8|3 MLI

XOULIOJ /2L

133HS INTTAJOHdATOd LNVAHVLIH JNV1d

Viva 19naodd S9 ..X3Ido4



®

15

wn
P ot
[<}) o B 2
m = = 22
(] % o 5 .
Ll = [ < 28
<o & I3} = nM %
-
= o= 2 258
~ = 5] o 8 <5
= §E 2 g5
Q5 ] S 3g <
. =]
£ 8% 8 255
© 5] krw. 2] .I.B ..m m
& 2= 2T 8
@ >
= a0 5 g o T
o EF F S 8.5
T $% 3 5532
o Eo & =8 9
> g 9 2 .5 =
= Q 277 2
1 < o > b= - 17
m o M 2 = © 5 &
= W o = m i
E b= B= o] = Q. & M. 2
)] i m..m = Wua 2 =
W g &5 ¢ kL
= o > m =2 <3
< S a ° 3 > 2 c
B ) o T o
s ¥ £&% -
o=
0= =2 =% Sie
Z E2 28 2% £8%
O : JRERV I
F w5 57
n . [
ol 9= L
< & 5=
L & . 5 8=
¥=< o 525
5 g £ 2 g g
n°E Z T= 8
© § = 8.8 g
Wz 3 ) 1™ 5 g 2P
a3e w2 Y 554
N — = ~ R speg ©
P W.O +~ 1 Q m i3 e}
—S ) A L m = M1 =
Y > © m-. 1) = a2 g
U Q9 m 17} m 1m =
L O ) 1m R 3 10 8= 3
B = 4 EE .m . 3 L/ ) g2 %
o .= )
| 2 o D Z =S ..m <3 =
= m v S Ng 24 S g £2E
< g R E= g & 2T ¢
= 1] B ) m 2 mo
Ove7y Z 2 2 & 5 = 87
0 Z % E§ 2 g3 2573
< S g Oswo = & < aT
= .5 = g — £ S %
Z = £ 0O oF W g g £33
=] i 9] A
A = 2 L.m Z W M 1% m 7S] <= g
27 SE 2% neE ks
L] pEg Z2Fs® 3< ¢ 5z
= k=
| W= S Ol 2 2 a3 g 833
P Q. L o ERN
S E2=
GG8lcid
‘aAllelUSSaIdal SBJES XaWI0 JNOA 10B1U0D ‘s1onpoid xawlo- Jo Bunsi| a19|dwoo e o4 a
@
‘uolssiwIad JNo INOYIM 3 8SN Jou Ued sJaylQ "1onpoid Jno Jo sweu oi0ads 8y} sl N ‘MLI 4O Yiewsaped} palaisibal e si xawlo ‘pajduw o
passaidxa s| Ajueliem aouew.oyiad ou pue ‘uonjedijdde asn-pus 4o} AJjigisuodsal ou SBWNSSE A\ 1| "8|qel|a) pue 8}eindoe aq 0} PaAal|ad s elep SA0QE 8] :92110N
(¢'g2¢) 005‘e (9°12€) 0007 (s19120W aJenbs) 199) aienbs - |0y / Baly
(r'ees) 052°L (9°'609) 0002 (s1e10W) 199) - [[0Y / YiBue]
(ool) 0z2 (ee) 202 (e1ewixoidde) (sby) sq| - 1B [10Y
(019) v2 (019) v (sderaWl||IW) S8YOUl - UIPIM (oY
(cev) 21 (cev) 21 (evewixoidde) (sserawiiiw) seyoul - 4O I10d
(esh) 9 (esh 9 (sJereWl|iw) seyoul - | 8400
lloy oy uoljeinblyuo) prepuels
NOILVINHOLNI ODNIDVYAOVd
¢/00°0 ¢/00°0 ZHINL ‘05209 03I/ 0S1-d WLSY Jlojoe4 uopjedissid
¢c'c ¢c'c ZHINL ‘05209 03I/ 0S1-d WLSY jueisuoy od1o9I8Ia
a0l X2’} a0l X2’} b-€-1€9¢9 O3l / LS¢-Ad WLSY Wo-wyo - AJAnSISeY dWwnjop
6S.°1 ¥00'2 L-€¥¢09 O3l / 6v1-A WLSY Jlw / s}oA - yibuens o13o8l8Id
18G°/1L 62091 -€¥¢09 O3l / 6v1-A WLSY SHOA - umopsealg dl1os|8ig
G/L SL 2LL09 O3l SHoA - xapu| Bunioes] eAlresredwo)
S3NTVA S31143d0dd TvOId10313 TVOIdAL
4.¥8¢ / D.07F do¥8¢ / .07k g POUIBIN‘e-‘I-GL OSI / edNSY 0 879-A INLSY peo| Jepun ainjesedwa] uoosled yeeH
%v1L0 %v1L0 ¥ POYIBIA ‘29 OSI
%¥20 %v20 0/G-d NLSV WyBrom ur sbuey) 9, - uondiosqy Jore
6¢ 6¢ ¢-'1--68S¥ OSI / €982-A INL1SY % - Xapu| uabAXQ
et Le'h V POUSIN ‘I-€8LL OSI/ ¢6.-a INL1SY 20 / wb - Aysueqg
SANTVA S311LH3d0dd TVOISAHd TVOIdAL
0069 0069 U019 8SIBASURI |
0022 0022 uonoalig sulyoe
2-'1-12S OSI / ¢88-A W1SVY Isd - p|aIA d|Isual
SANTVA S311LH3d0dd TVOINVHO3N TVIOIdAL
0002 0002 1-06609 O3l OVA ‘1sel [aJpuel sieo |\ obe)op
s199ys Jo sJake| aidiinn S199ys Jo sJiake| aidiinN Sy paysiuing
€ € 8€9¢-A NLSY O71d - xapu| Bupjoel] aanesedwo)
v 14 Yo N (spuooas) D1d - uoub| aJip 10H
L b vorL N (utw /7 ur) O1d - Buiyoed ] o1y 8beyjop YbiH
- L vorL N (e1ubi 03 soue) D1d - UoIHUB| D4y JuUBLIND YbBIH
4.99¢ / 0.0€} 4.99¢ / 0.0€} joedw| INOYHAA [EDIUBYDIBIN
4.99¢ / 0.0€} 4.99¢ / 0.0€} |B0l}09|3
q9%. 1N Xxapu| ainjelodwa] aAlle|ey
0-NLA 0-INLA 76 1N Ayjiqewwel4
ST3A3T IONVINHO4HAd / ONILVY ALl
(#0°0-/ ¥0°0+) G20 (€0°0-/€0°0+) 02°0 sa3I||IW
(5L00°0- / S1L00°0+) 0100 (L00°0- / L00°0+) 800°0 seyoul
SSaUMOIY L

NOILVOI4d1D3dS DNIHNLOVANNVIN
3oe|g B [einieN oe|g g |einjeN

0L-€N w1 X3WHO4 8-EN w:X3JIWHOL JOHL1l3N 1s3l

LLOO" XBULIOJMI MMM SISO 133HS J1VNOGHVOA10d LNVAdv.i3yd JNV1d

L21e-G1€-0€9 ®duoyd

89109 1 WeoIS 0120 Viva 19naodd €N .. X3INdod
"any AJeD YLON Szv WL
XIWHOS siusuoduwio) 01uoi09(3 ML x m E h c % \\\\
®






ITwFormex’

425 N. Gary Avenue

Carol Stream, IL 60188
Phone: 630.315.2171

Website: www.itwformex.com



