
OVERALL LEAD ASSEMBLY

Outside Diameter of Cable.......... 7mm.
Colour............................................... Black.
Boot/Terminal Configuration.......     Various - to suit different  domestic

and foreign applications as well as
customer special requirements.

Country of Manufacture............... Cable: USA. Assemblies: USA, UK
and Australia.

CABLE

Construction Type......................... Two section:  Insulator bonded with
tape to high tear strength, high heat

                resistant outer jacket.
Insulator Material.......................... High dielectric silicone rubber.
Outer Jacket Material.................. Extreme high tear strength, high

                temperature resistant silicone rubber.
Heat Resistance........................... 205o C (400o F) service temperature.
Dielectric Strength....................... 45,000 volts.

CONDUCTOR

Conductor Size............................. 1.90 mm in diameter.
Conductor Type............................. Magnecor Metallic Inductance

                RFI and EMI Suppressed. No
conductive coatings applied.

Core................................................. Ferrimagnetic base over Kevlar and
fiberglass substrate.

Windings........................................ 77 turns per cm (200 turns per inch).
Windings Material........................ Stainless steel.
Resistance..................................... 98.4 ohm per cm, 3K ohm per ft. + 10%.
Capacity.......................................... 45,000 volts, 2kVA.

TERMINALS

Spark Plug..................................... Stainless steel snap-lock 180o

                bendable and fixed 90o styles.
Distributor and Coil...................... Brass, stainless steel snap-lock

180o and 90o styles.

PROTECTIVE BOOTS

Spark Plug..................................... Silicone 205o C (400o F) - selection of
straight, 45o and 90o styles used
where applicable - special connector
assemblies for some applications.

Distributor and Coil...................... EPDM or Silicone - some sets will be
fitted with OE style connectors.

AVAILABILITY

Available in sets to fit domestic and
NO MINIMUM import car, truck, motorcycle and
ORDER marine engines. Also, universal sets,
REQUIRED individual leads, and tailored sets.

Loose cable, boots and terminals
can be purchased separately.

®

EXTREME STRENGTH
HIGH TEMPERATURE
RESISTANT SILICONE
RUBBER JACKET

METALLIC
INDUCTANCE
SUPPRESSED
CONDUCTOR
ACHIEVES
SUPERIOR  EMI
SUPPRESSION
WITHOUT A
CONDUCTIVE
COATING

Magnecor 7mm ELECTROSPORTS  70 SS Ignition Lead Specifications

 Magnecor’s (Original Equipment size)
7mm Lead Sets now use

Vastly superior replacement for OE and
aftermarket ignition leads (wires in USA)
using carbon conductors or resistor/
connectors at lead ends, all of which reduce
spark energy when deterioration develops
with usage.

ELECTROSPORTS 70 SS IGNITION CABLE,  with
its updated high-tech wire-wound conductor,
will properly suppress both RFI and EMI on
all engines without reducing spark current
or deteriorating with use. The high tear
strength silicone rubber insulating jacket
provides better insulation than most 8mm
aftermarket ignition leads, and new
construction provides better terminal
retention than ever before.

Any lead set using ELECTROSPORTS 70 SS

IGNITION CABLE can be used on both older
and newer carburetted engines as well as
the most modern fuel injected engines using
any electronic engine management system.
Suppression is also provided for 2-way radio
and computer equipment.

HIGH  DIELECTRIC
STRENGTH  INTERNAL
SILICONE  INSULATOR
BONDED BY TAPE TO
OUTER  JACKET  FOR
SUPERIOR  TERMINAL
RETENTION

ELECTROSPORTS 70

SS IGNITION CABLE

ELECTROSPORTS 70 SS

IGNITION CABLE

www.magnecor.com
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ELECTROSPORTS 70

IGNITION CABLE

Technical Bulletin 060062

Commencing 2000

For over 20 years Magnecor manufactured ignition leads
using its 7mm HIGH PERFORMANCE IGNITION CABLE. Lead
sets (wire sets in USA) using this cable were very popular
as a superior replacement for 7mm size original equipment
and aftermarket ignition leads using limited-life carbon
conductors and  resistor/connectors at lead ends. Over
the years, the wire-wound conductor was updated to
provide better RFI suppression, and later versions achieved
moderate EMI suppression.

A small 7mm insulating jacket makes providing a wire-
wound conductor to properly suppress EMI (needed by
late model engines) both difficult and expensive. To
suppress EMI, most manufacturers use leads with carbon
conductors and resistor/connectors at lead ends. Although
these leads deteriorate with use and spark current is
reduced, manufacturers are not concerned, because they
all treat ignition leads as service items to be replaced
regularly. Others in the aftermarket use cheap wire-wound
conductors that cannot properly suppress EMI (no mention
is ever made of this fact).

In the past, it has been a policy at Magnecor to recommend
our 8.5mm KV85 COMPETITION CABLE sets (designed
primarily for race engines) if we thought a possible EMI
problem could arise on later model engines fitted with
7mm leads as original equipment. Of course, not all vehicle
owners necessarily want to purchase more expensive
larger diameter ignition leads designed for a race engine.
All they want is good ignition leads with a conductor
providing proper suppression that won’t deteriorate with
usage – more so, with so many late model “multi-valve”
engines using ignition leads (fitted with complicated
extended spark plug connectors) that have become very
expensive and time consuming to replace.

The good news is, with the recent introduction of our
ELECTROSPORTS 70 IGNITION CABLE, we can now offer
a 7mm ignition cable with a wire-wound conductor to
properly suppress both RFI and EMI.

Lead sets using ELECTROSPORTS 70 IGNITION CABLE
can be used on both older and newer carburetted
engines and the most modern fuel injected engines
using any electronic engine management system.
Excellent suppression is also provided for 2-way radio
equipment. In addition, a new insulating jacket provides
better insulation than most 8mm original equipment and
aftermarket leads, and new construction provides better
terminal retention than ever before.

Remaining Limitation

When used with either the original ignition system or a
better ignition system designed for street use, lead sets
using our ELECTROSPORTS 70 IGNITION CABLE will prove
to be vastly superior to all limited-life 7mm original
equipment and aftermarket carbon conductor leads,
resistor/connector leads and other brand wire-wound
conductor leads. However, no 7mm or 8mm cable size
leads can fully insulate the maximum output from a
racing ignition system. If you intend to ever modify your
vehicle for competition we recommend our lead sets
using either our:

For more information about Magnecor products,
visit or web site: www.magnecor.com

KV85 COMPETITION CABLE (8.5mm)
or

R-100 RACING CABLE (10mm)

AGNECOR

TECHNICAL INFORMATION



OVERALL LEAD ASSEMBLY

Outside Diameter of Cable.......... 8mm.
Colour............................................... Blue.
Boot/Terminal Configuration....... Various - to suit different  domestic

and foreign applications as well as
customer special requirements.

Country of Manufacture............... Cable: USA. Assemblies: USA, UK
and Australia.

CABLE

Construction Type......................... Silicone rubber insulator, re-inforcing
braiding, high-tear strength silicone
rubber outer jacket.

Insulator Material.......................... High dielectric silicone rubber.
Outer Jacket Material.................. Extreme high-tear strength silicone

rubber.
Heat Resistance........................... 260o C (500o F) service temperature.
Dielectric Strength....................... 55,000 volts.

CONDUCTOR

Conductor Size............................. 2.00 mm in diameter (+/- .05)
Conductor Type............................. Magnecor Metallic Inductance SS25

RFI and EMI Suppressed.
Core................................................. Ferrimagnetic base over Kevlar and

fiberglass substrate.
Windings........................................ 77 turns per cm (200 turns per inch).
Windings Material........................ Stainless steel.
Resistance..................................... 98 ohm per cm, 3K ohm per ft. +/- 10%.
Capacity.......................................... 55,000 volts, 2kVA.

TERMINALS

Spark Plug..................................... Stainless steel snap-lock 180o

bendable and fixed 90o styles.
Distributor and Coil...................... Brass and stainless steel snap-lock

180o and 90o styles.

PROTECTIVE BOOTS

Spark Plug..................................... Silicone 205o C (400o F) - selection of
straight, 45o and 90o styles used
where applicable - special connector
assemblies for some applications.

Distributor and Coil...................... EPDM or Silicone - some sets will be
fitted with OE style connectors.

AVAILABILITY

Available in sets to fit domestic and
NO MINIMUM import car, truck, motorcycle and
ORDER marine engines. Also, universal sets,
REQUIRED individual leads, and tailored sets.

Loose cable, boots and terminals
can be purchased separately.

®

EXCEPTIONALLY TOUGH HIGH-
TEAR STRENGTH SILICONE
RUBBER OUTER JACKET OVER
RE-INFORCING BRAIDING
PROVIDES EXCELLENT
TERMINAL RETENTION

METALLIC
INDUCTANCE
SUPPRESSED
CONDUCTOR
ACHIEVES
SUPERIOR
EMI AND RFI
SUPPRESSION

Magnecor 8mm ELECTROSPORTS 80 Ignition Lead Specifications

 Magnecor’s 8mm leads can be fitted
into original 7mm wire holders

Vastly superior replacement leads (wires in
USA) for OE and aftermarket ignition leads
using carbon conductors or resistor/
connectors at lead ends, all of which reduce
spark energy when deterioration develops
with usage.

ELECTROSPORTS 80 IGNITION CABLE,  with its
updated high-tech wire-wound conductor, will
properly suppress both RFI and EMI on all
vehicles without reducing spark current or
deteriorating with use. The new extremely
flexible high-tear strength silicone insulating
jacket allows leads to be fitted into original
7mm holders without damage, and provides
better terminal retention than ever before.

Leads using ELECTROSPORTS 80 IGNITION

CABLE can be used on both older and newer
carburetted engines as well as the most
modern fuel injected engines using any
electronic engine management system.
Excellent suppression is also provided for
2-way radio and computer equipment. Ideal
for engines using LPG or CNG and industrial
applications where heat resistance and
adequate suppression is important.

HIGH  DIELECTRIC
STRENGTH  INTERNAL
SILICONE  RUBBER
INSULATOR

ELECTROSPORTS 80

IGNITION LEADS

ELECTROSPORTS 80

IGNITION CABLE

www.magnecor.com



ELECTROSPORTS 80

IGNITION CABLE

Technical Bulletin 090062

TECHNICAL INFORMATION

For over 20 years Magnecor manufactured ignition leads
using its 8mm HIGH PERFORMANCE IGNITION CABLE. Lead
sets (wire sets in USA) using this cable were very popular
as a superior replacement for 8mm size original equipment
and aftermarket ignition leads using limited-life carbon
conductors and resistor/connectors at lead ends. Over
the years, the wire-wound conductor was updated to
provide better RFI suppression, and later versions achieved
moderate EMI suppression.

To suppress EMI, most manufacturers use leads with
carbon conductors and resistor/connectors at lead ends.
Although these leads deteriorate with use and spark
current is reduced, manufacturers are never concerned,
because all treat ignition leads as service items to be
replaced regularly. Others in the aftermarket use cheap
wire-wound conductors that cannot properly suppress EMI
(no mention is ever made of this fact) which causes
interference problems with later model vehicles using
electronic engine management systems.

In the past, it has been a policy at Magnecor to recommend
our 8.5mm KV85 COMPETITION CABLE sets (designed
primarily for race engines) if we thought a possible EMI
problem could arise on later model engines fitted with
7mm or 8mm leads as original equipment. Of course, not
all vehicle owners necessarily want to purchase more
expensive larger diameter ignition leads designed for a
race engine. All they want is good ignition leads with a
conductor providing proper suppression that won’t
deteriorate with usage – more so, with so many late model
“multi-valve” engines using ignition leads (fitted with
complicated extended spark plug connectors) that have
become very expensive and time consuming to replace.

The good news is, with the recent introduction of our
ELECTROSPORTS 80 IGNITION CABLE, we can now offer a
8mm ignition cable with a wire-wound conductor to
properly suppress both RFI and EMI.

Lead sets using ELECTROSPORTS 80 IGNITION CABLE can
be used on both older and newer carburetted engines
and the most modern fuel injected engines using any
electronic engine management system. Excellent
suppression is also provided for 2-way radio equipment.

FOR THOSE WANTING TO FIT A LARGER SIZE
CABLE INTO ORIGINAL 7mm LEAD HOLDERS:
The new extremely flexible high-tear strength all silicone
construction of the cable allows leads to be fitted into
original 7mm holders without damage to either the cable
or the holders.

IF YOU PREFER TO MAKE YOUR OWN LEADS:
The construction of ELECTROSPORTS 80 IGNITION CABLE

allows us to satisfy the ever-increasing demand for cable
sold separately. This cable’s jacket is easy to strip (to
expose the conductor) even without a stripping tool,
yet the extremely tough jacket makes hand- terminating
practical, as the strength and flexibility of the cable
provides better terminal retention than ever before. The
conductor is finished with a conductive bind coating to
prevent the windings from unravelling during hand-
termination.  Of course, Magnecor can also supply all
terminals, boots, and extended connectors to use with
the cable. No minimum order is required.

For more information about Magnecor products,
visit our web site: www.magnecor.com

AGNECOR



MAGNECOR RACE WIRES

Magnecor KV85  Version 5 (8.5mm)
Competition and R-100 Version 3
(10mm) Ignition Cables are specifically
designed and constructed to conduct
the maximum output generated by
conventional and racing ignition
systems to the spark plugs; and to
provide full suppression for both EMI
(electro magnetic interference) and RFI
(radio frequency interference).

Magnecor KV85  and R-100 Ignition
Cables will enable output maximization
from both conventional and specific
race ignition systems on engines using
turbo-charging, super-charging, and
exotic fuels, particularly if electronic
equipment, including computer
controlled ignition, fuel and engine
management systems, are also fitted to
the vehicle. Improved clarity for radio
and television transmission and
reception can also be expected
because of the RFI reduction.

EMI suppression problems  are
caused by electrical energy picked up
by sensors and wires connected to
computerized equipment from ignition
wires not designed or constructed
(despite claims by manufacturers) to
suppress EMI. As a result, computers
and other electronic devices react to
erroneous signals, often causing erratic
engine running that may not
immediately be associated with EMI
emitted from ignition wires.

All serious EMI problems associated
with cheap (to manufacture) generic
"mag, spiral, heli, monel, pro, chromel,
super, energy, twin core" etc. spiral
conductor ignition wires (usually
mass-marketed with well publicized
performance component providers'
name printed on them), and expensive
so-called "capacitor" wires with partial
grounded metal braiding over the
jacket are eliminated by Magnecor
KV85 and R-100 Ignition Cables .
Most of these ignition wires are
promoted as having little or no
"resistance" if measured with an
ohmmeter, and, in reality, provide little,
if any, EMI suppression .

Independent tests have shown that.
contrary to the exaggerated claims
made by most ignition wires promoters,
no spiral conductor ignition wires with
low measurable electrical resistance or

grounded "capacitor"  wires will either
boost the ignition coil's output or
adequately suppress EMI on race or
street engines. An ignition wire's ability
to conduct the full spark energy
required to fire the spark plug gap and
provide adequate EMI suppression is
solely determined by the design and
construction of conductors that are
beyond the manufacturing capability of
most ignition wire manufacturers. In
reality, "low" electrical resistance only
indicates a design to cut manufacturing
costs.

Magnecor KV85  and R-100 Ignition
Cables feature Magnecor's exclusive
2.5mm Metallic Inductance
Suppressed Conductor  that consists
of heavy duty stainless steel windings
precisely spaced and wound at 200
turns per inch. The conductor is wound
to provide an effective magnetic
coupling for efficient EMI suppression
and a capacitive reserve to help
overcome the deficiency of high engine
speed ignition coil energy regeneration.
The use of a ferrimagnetic base core
also provides efficient RFI suppression.
The stainless steel conductor windings
are exposed without a conductive
bonding layer after insulating jacket is
stripped away to provide a clean
metal-to-metal terminal contact to
prevent burnout when using high
amperage racing ignition systems.

Magnecor KV85  and R-100 conductor
core substrates also serve as strength
members to provide terminated wire
assemblies with excellent pull strength.
This enables the use of a specially
formulated aerospace grade one piece
pure silicone rubber insulating jacket
with exceptional thermal conductivity
and high temperature resistance
capabilities. The 10mm diameter R-100
Racing  cable is recommended for use
with ultra high output ignitions and
magnetos. 

Magnecor KV85's  insulating jacket can
withstand up to 1,000oF (540oC) and
R-100 up to 1,200oF (650oC). Since
both jackets are made entirely of a one
compound silicone rubber - heat will
dissipate away from any area subjected
to the extreme heat that would normally
destroy other brand multi-layer
"silicone" ignition wires, as well as wires
encased in tight fitting fiberglass mesh
sleeves (with or without a "silicone"
coating) that usually absorb and localize

heat from the heat source to cook and
destroy any multi-layer ignition wire
inside the fiberglass sleeves.

Magnecor KV85  and R-100 Ignition
Cable assemblies are fitted with boots
and terminals designed to work in high
temperatures. Sets are available for  
most popular domestic and imported
performance engine configurations, as
well as individual leads in various styles
and lengths tailored sets to meet
customer specifications. Magnecor
does not use ridiculously large spark
plug boots that cannot be positioned
away from headers.

Unlike its competitors, Magnecor does
not manufacture its products to suit
prices and terms dictated by
mass-merchandisers. The designs,
construction and materials used by
Magnecor are what works best for the
applications in which all Magnecor
products are used, regardless of the
cost, difficulty of manufacturing, and
the amount of research and continuous
upgrading necessary to stay with
developments in the automobile and
marine racing industries.

Magnecor KV85  and R-100 Ignition
Cables can also benefit street engines
fitted with exhaust emission controls,
as well as marine and severe service
commercial engines. Ignition noise
suppression for radio and sensitive
stereo equipment is also provided.
                                                           
All versions of Magnecor KV85  and
R-100 Ignition Cables have been used
extensively throughout the world on
road, track and marine racing engines
since initial versions were added to
Magnecor's extensive domestic and
import product line in 1987.

NOTE:
Version 5 KV85 and Version 3 R-100
Ignition Cables comply with the
demand by race engine tuners for
EMI suppressed ignition cable that
can also be purchased loose on
spools to enable them to prepare
ignition leads at a moment's notice.
All Magnecor high temperature
specialty boots, terminals and
terminal crimping tools are available
as separate items to be used with
Magnecor Ignition Cables.

FOR SPECIFICATIONS, SEE  BACK

1996-KV5R3

Information About
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Outside Diameter of Cables ........ 8.5mm (KV85) and 10mm (R-100)

Color ............................................. Red

Boot/terminal Configuration ....... Various - to suit different  domestic 
and foreign applications as well as 
customer special requirements

Country of Manufacture .............. USA

&$%/(��������������������������������������������������������������������������������������������������������������������������������������������
��
Construction Type ....................... One piece, no cost saving layers used

Insulating Jacket Material ........... Extreme heat resistant TC-1500-HS
high strength aerospace silicone rubber 
formulated to dissipate heat away from
section exposed to high temperatures

Heat Resistance ........................... KV85: 600oF (320oC) service temp.
1,000oF (540oC) short burst 3 minutes,
R-100: 700oF (380oC) service temp.
1,200oF (650oC) short burst 3 minutes. 
Insulation remains intact if overexposed

Dielectric Strength ...................... 8.5mm: 60 kV, 10mm: 80 kV at 260oC

Flexibility and Tear Strength ...... Extremely strong and flexible, 8.5mm
can be fitted into OEM 7mm separators.

R-100 may need holes in separators
enlarged to at least 8.5mm if large hole 
separators are not available

&21'8&725������������������������������������������������������������������������������������������������������������������������

Conductor Size ............................ 2.5mm diameter

Conductor Type ........................... Magnecor Metallic Inductance
EMI and RFI Suppressed

Core .............................................. Ferrimagnetic base

Windings ...................................... 200 turns per inch

Windings Material ....................... Stainless steel

Resistance ................................... 2.2 kOhm ft. (See: CONDUCTOR INFO. SHEET - 1996)

Capacity ....................................... 80 kV, 2kVA. KV85 limited by jacket
thickness to 60kV unless spaced

7(50,1$/6������������������������������������������������������������������������� 

Spark Plug ................................... Stainless steel snap-lock straight 
(bendable) and snap-lock 90o styles

Distributor and Coil ..................... Brass and stainless steel snap-lock
180o and 90o styles

3527(&7,9(�%2276���������������������������������������������������������� 

Spark Plug ................................... Silicone 600oF (320oC) - selection of 
straight, 45o and 90o styles where 
applicable - special connector
assemblies for some applications

Distributor and Coil ..................... EPDM - selection of normal and
HEI styles where applicable

$9$,/$%,/,7<��������������������������������������������������������������������

Available in sets to fit race and modified street engines in popular demand, sets made to customer
specifications (at no extra cost), universal  sets,  individual  leads  for  both  race  and  street,  sets
for racing made to OEM engine lengths, sets for foreign vehicle race and  street  engines, sets  for
marine  and  motor cycle race and street engines  - as well as severe service commercial engines.
Magnecor Ignition Cables can  be purchased loose  (wound  on  spools),  together  with  OEM and 
specialty boots, terminals and assembly tools. A catalog is available.

                                                              NO MINIMUM ORDER IS REQUIRED
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86$*(�
0DJQHFRU� .9��� DQG� 5����� ,JQLWLRQ� &DEOHV� DUH

SULPDULO\�GHVLJQHG�WR�HOLPLQDWH�ERWK�(0,�DQG�5),

VXSSUHVVLRQ� SUREOHPV� UHVXOWLQJ� IURP� WKH� XVH� RI

VROLG�DQG��PDJ��VW\OH�FRQGXFWRU�LJQLWLRQ�ZLUHV�RQ

YHKLFOHV� XWLOL]LQJ� KLJK�RXWSXW� LJQLWLRQ� V\VWHPV

WRJHWKHU� ZLWK� VHQVLWLYH� RQ� ERDUG� HOHFWURQLF

GHYLFHV�� LQFOXGLQJ� IXHO�� LJQLWLRQ� DQG� HQJLQH

PDQDJHPHQW� V\VWHPV�� DV� ZHOO� DV� UDGLR� DQG� 79

HTXLSPHQW�� :KHQ� XVHG� ZLWK� KLJK�RXWSXW

LJQLWLRQV�� H[FHSWLRQDO� LJQLWLRQ� SHUIRUPDQFH� FDQ

EH�H[SHFWHG�IURP�GRPHVWLF�DQG�IRUHLJQ�EXLOW�UDFH

DQG�PRGLILHG�HQJLQHV�XVLQJ�IXHO� LQMHFWLRQ��WXUER�

FKDUJLQJ��VXSHU�FKDUJLQJ�DQG���RU�H[RWLF�IXHOV�

0DJQHFRU� .9��� DQG� 5����� ,JQLWLRQ� &DEOHV� FDQ

DOVR�EH�XVHG�WR�DGYDQWDJH�RQ�HQJLQHV�ILWWHG�ZLWK

H[KDXVW� HPLVVLRQ� FRQWUROV�� DV� ZHOO� DV� PDULQH

HQJLQHV�� DQG� VHYHUH� ORDG� FRPPHUFLDO� YHKLFOH

HQJLQHV���SDUWLFXODUO\�WKRVH�XVLQJ�DOWHUQDWLYH�IXHOV

VXFK�DV�SURSDQH�DQG�QDWXUDO�JDV�ZLWK�D�KLVWRU\�RI

SHUVLVWHQW�LJQLWLRQ�OHDG�IDLOXUH��7KHVH�HQJLQHV�ZLOO

EHQHILW� IURP� WKH� DELOLW\� RI� 0DJQHFRU� ,JQLWLRQ

&DEOHV�WR�FRQGXFW�D�KLJK�VSDUN�FXUUHQW�DW�DERYH

DQG�EHORZ�QRUPDO�RSHUDWLQJ�WHPSHUDWXUHV�

8QOHVV�GHOLEHUDWHO\�VHYHUHG��0DJQHFRU
V�

0HWDOOLF�,QGXFWDQFH�6XSSUHVVHG�

FRQGXFWRUV�ZLOO�SURYLGH�

IXOO��FRQGXFWDQFH�

LQGHILQLWHO\

SUBSTRATE
SERVES AS

 INDESTRUCTIBLE
STRENGTH MEMBER

FOR CABLE ASSEMBLY

                                                     FINISHED IGNITION CABLES HAVE
NON-LAYERED HIGH STRENGTH INSULATING JACKETS MADE

ENTIRELY OF AEROSPACE GRADE SILICONE RUBBER TO PREVENT
SWELLING AND SPLITTING AT EXTREME TEMPERATURES

MAGNECOR'S EXCLUSIVE 2.5MM METALLIC INDUCTANCE
EMI  SUPPRESSED CONDUCTOR:  STAINLESS STEEL

WINDINGS FULLY EXPOSED (FOR METAL
TO METAL TERMINATION  CONTACT)

PRECISELY SPACED OVER
FERRIMAGNETIC CORE
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Made in USA by:

Magnecor
3285 Martin Road 101
Walled Lake  MI  48390
USA
(Head office, cable manufacturing and ignition wire assembly plant)

Assembly plants outside of USA:

Thundercords Magnecor Europe
2 Railway Parade 44 Summerfield House, Station Road
Lidcombe, NSW 2141 Coleshill, Birmingham  B46-1JG
Australia United Kingdom
(02) 9749-9600 (01675) 465-166
http://www.magnecor.com.au http://www.magnecor.co.uk

All prices and specifications subject to change without notice. Printed in USA

Distributed by:
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&DUERQ�FRQGXFWRUV�DUH�XVHG�LQ�RULJLQDO�HTXLSPHQW�LJQLWLRQ

ZLUHV�E\�PRVW�YHKLFOH�PDQXIDFWXUHUV��DQG�LQ�WKH�PDMRULW\�RI

VWRFN�UHSODFHPHQW�ZLUHV��7KLV�VW\OH�RI�LJQLWLRQ�ZLUH�LV�FKHDS

WR�PDQXIDFWXUH�DQG�JHQHUDOO\�SURYLGHV�JRRG�VXSSUHVVLRQ�IRU

ERWK�5),��UDGLR�IUHTXHQF\�LQWHUIHUHQFH��DQG�(0,

�HOHFWURPDJQHWLF�LQWHUIHUHQFH���&RQGXFWRU�XVXDOO\�FRQVLVWV�RI

D�VXEVWUDWH�RI�ILEHUJODVV�DQG�RU�.HYODU�RYHU�ZKLFK

KLJK�UHVLVWDQFH�FRQGXFWLYH�ODWH[�RU�VLOLFRQH�LV�FRDWHG��DQG

IXQFWLRQV�E\�UHGXFLQJ�VSDUN�FXUUHQW��E\�UHVLVWDQFH��WR

SURYLGH�VXSSUHVVLRQ�¥�D�MRE�LW�GRHV�ZHOO�ZKLOH�WKH

FRQGXFWRU�ODVWV��9HKLFOH�PDQXIDFWXUHUV�WUHDW�LJQLWLRQ�ZLUHV�DV

VHUYLFH�LWHPV�WR�EH�UHSODFHG�UHJXODUO\��DQG�OLPLWHG�OLIH�LV

QHYHU�DQ�LVVXH��7KLV�W\SH�RI�FRQGXFWRU�TXLFNO\�IDLOV��EXUQV

RXW��LI�D�KLJK�SRZHUHG�DIWHUPDUNHW�LJQLWLRQ�V\VWHP�LV�XVHG��

(0,��HOHFWURPDJQHWLF�LQWHUIHUHQFH��

(0,�IURP�VSDUN�SOXJ�ZLUHV�FDQ�FDXVH�HUURQHRXV�VLJQDOV�WR�EH

VHQW�WR�HQJLQH�PDQDJHPHQW�V\VWHPV�DQG�RWKHU�RQ�ERDUG

HOHFWURQLF�GHYLFHV�XVHG�RQ�ERWK�UDFLQJ�DQG�SURGXFWLRQ

YHKLFOHV�LQ�WKH�VDPH�PDQQHU�DV�5),��UDGLR�IUHTXHQF\

LQWHUIHUHQFH��FDQ�FDXVH�XQZDQWHG�VLJQDOV�WR�EH�KHDUG�RQ�D

UDGLR�UHFHLYHU��(QJLQH�UXQQLQJ�SUREOHPV�UDQJLQJ�IURP

LQWHUPLWWHQW�PLVVHV�WR�D�GUDPDWLF�ORVV�RI�SRZHU�FDQ�UHVXOW

ZKHQ�HQJLQH�PDQDJHPHQW�FRPSXWHUV�UHFHLYH�VLJQDOV�IURP

VHQVRUV�WKDW�KDYH�EHHQ�DOWHUHG�E\�(0,�HPLWWHG�IURP�VSDUN

SOXJ�ZLUHV��7KLV�SUREOHP�LV�PRVW�QRWLFHDEOH�RQ�PRGHUQ

SURGXFWLRQ�YHKLFOHV�XVHG�IRU�FRPPXWLQJ�ZKHUH�YLUWXDOO\

HYHU\�IXQFWLRQ�RI�WKH�YHKLFOH
V�GULYH�WUDLQ�LV�PDQDJHG�E\�D

FRPSXWHU��)RU�PDQ\�UHDVRQV��WKH�HIIHFW�RI�(0,�RQ�HQJLQH

PDQDJHPHQW�FRPSXWHUV�LV�QHYHU�SUHGLFDEOH��DQG�SUREOHPV�GR

EHFRPH�ZRUVH�RQ�SURGXFWLRQ�YHKLFOHV�DV�VHQVRUV��FRQQHFWRUV

DQG�ZLULQJ�GHWHULRUDWH�DQG�FRUURVLRQ�RFFXUV��7KH�SUREOHP�LV

RIWHQ�H[DFHUEDWHG�E\�UHSODFLQJ�WKH�RULJLQDO�LJQLWLRQ�V\VWHP

ZLWK�D�KLJK�RXWSXW�V\VWHP��

62/,'�&25(�&21'8&725�:,5(6

6ROLG�PHWDO��FRSSHU��WLQ�SODWHG�FRSSHU�DQG�RU�VWDLQOHVV�VWHHO�

FRQGXFWRU�ZLUHV�DUH�VWLOO�XVHG�LQ�UDFLQJ�RQ�FDUEXUHWHG

HQJLQHV��EXW�FDQ�FDXVH�DOO�VRUWV�RI�UXQQLQJ�SUREOHPV�LI�XVHG

RQ�YHKLFOHV�ZLWK�HOHFWURQLF�LJQLWLRQ��IXHO�LQMHFWLRQ�DQG

HQJLQH�PDQDJHPHQW�V\VWHPV��SDUWLFXODUO\�LI�YHKLFOH�LV�GULYHQ

RQ�WKH�VWUHHW��'DPDJH�WR�VRPH�RULJLQDO�HTXLSPHQW�DQG

PRGHUQ�DIWHUPDUNHW�LJQLWLRQ�DQG�HQJLQH�PDQDJHPHQW

V\VWHPV�FDQ�RFFXU�LI�VROLG�FRUH�FRQGXFWRU�LJQLWLRQ�ZLUHV�DUH

XVHG��

�/2:�5(6,67$1&(��63,5$/�:,5(6

%\�IDU�WKH�PRVW�SRSXODU�FRQGXFWRU�XVHG�LQ�LJQLWLRQ�ZLUHV

GHVWLQHG�IRU�UDFH�DQG�SHUIRUPDQFH�VWUHHW�HQJLQHV�DUH�VSLUDO

FRQGXFWRUV��D�N�D��PDJ��SUR��VXSHU��VSLUDO��PRQHO��KHOL�

HQHUJ\��IHUUR��WZLQ�FRUH�HWF����6SLUDO�FRQGXFWRUV�DUH

FRQVWUXFWHG�E\�ZLQGLQJ�ILQH�ZLUH�DURXQG�D�FRUH��$OPRVW�DOO

PDQXIDFWXUHUV�XVH�FRQVWUXFWLRQV�ZKLFK�UHGXFH�SURGXFWLRQ

FRVWV�LQ�DQ�HQGHDYRU�WR�RIIHU�LJQLWLRQ�FRPSRQHQW�PDUNHWHUV

DQG�PDVV�PHUFKDQGLVHUV�FKHDSHU�SULFHV�WKDQ�WKRVH�RI�WKHLU

FRPSHWLWRUV��

,Q�WKH�86$�LQ�SDUWLFXODU��PRVW�PDUNHWHUV�RI�SHUIRUPDQFH

SDUWV�VHOOLQJ�WKHLU�SURGXFWV�WKURXJK�PDVV�PHUFKDQGLVHUV�DQG

VSHHG�VKRSV�LQFOXGH�D�YDULHW\�RI�YHU\�HIIHFWLYH�KLJK�RXWSXW

LJQLWLRQ�V\VWHPV�WRJHWKHU�ZLWK�D�EUDQGHG�QRW�VR�HIIHFWLYH

LJQLWLRQ�ZLUH�OLQH�XVLQJ�D�VSLUDO�FRQGXFWRU��0RVW�SHUSHWXDOO\

WU\�WR�RXW�GR�WKHLU�FRPSHWLWRUV�E\�RIIHULQJ�VSLUDO�FRQGXFWRU

LJQLWLRQ�ZLUHV�ZLWK�WKH�ORZHVW�HOHFWULFDO�UHVLVWDQFH��6RPH

SXEOLVK�UHVXOWV�ZKLFK�VKRZ�WKHLU�ZLUHV�DUH�VXSHULRU�WR�D

FRPSHWLWRU
V�ZLUHV�ZKLFK�XVH�LGHQWLFDO�FDEOH��RQ�ZKLFK

DQRWKHU�EUDQG�QDPH�LV�SULQWHG���7KH�SXEOLVKHG��ORZ�

UHVLVWDQFH��SHU�IRRW��LV�PHDVXUHG�ZLWK�D�WHVW�RKPPHWHU
V��

YROW�GLUHFW�FXUUHQW��'&��SDVVLQJ�WKURXJK�WKH�HQWLUH�OHQJWK�RI

WKH�ILQH�ZLUH�XVHG�IRU�WKH�VSLUDO�FRQGXFWRU��

�/RZ�UHVLVWDQFH��FRQGXFWRUV�DUH�DQ�HDV\�VHOO��DV�PRVW

SHRSOH�DVVRFLDWH�DOO�LJQLWLRQ�ZLUH�FRQGXFWRUV�ZLWK�RULJLQDO

HTXLSPHQW�DQG�UHSODFHPHQW�LJQLWLRQ�ZLUH�FDUERQ�FRQGXFWRUV

�ZKLFK�SURJUHVVLYHO\�IDLO�DV�D�UHVXOW�RI�PLFURVFRSLF�FDUERQ

JUDQXOHV�EXUQLQJ�DZD\�DQG�WKXV�UHGXFLQJ�WKH�VSDUN�HQHUJ\�WR

WKH�VSDUN�SOXJV��DQG�ZLWK�VROLG�ZLUH�]HUR�UHVLVWDQFH

FRQGXFWRUV�WKDW�ZHUH�XVHG�E\�UDFHUV�ZLWK�QR�QHHG�IRU

VXSSUHVVLRQ��&RQVXPHUV�DUH�HDVLO\�OHG�LQWR�EHOLHYLQJ�WKDW�LI�D

VSLUDO�FRQGXFWRU
V�UHVLVWDQFH�LV�DOPRVW�]HUR��LWV�SHUIRUPDQFH

PXVW�EH�VLPLODU�WR�WKDW�RI�D�VROLG�PHWDO�FRQGXFWRU�DOO�UDFH

FDUV�RQFH�XVHG��+2:(9(5��127+,1*�,6�)857+(5

)520�7+(�7587+��

:KDW�LV�QRW�JHQHUDOO\�XQGHUVWRRG��RU�LV�LJQRUHG��LV�WKDW�DV�D

UHVXOW�RI�WKH�ODZV�RI�HOHFWULFLW\��WKH�SRWHQWLDO��������SOXV

YROWV��ZLWK�DOWHUQDWLQJ�FXUUHQW�FKDUDFWHULVWLFV��IURP�WKH

LJQLWLRQ�FRLO��D�SXOVH�W\SH�WUDQVIRUPHU��GRHV�QRW�IORZ

WKURXJK�WKH�HQWLUH�WKH�OHQJWK�RI�ILQH�ZLUH�XVHG�IRU�D�VSLUDO

FRQGXFWRU�OLNH�WKH���YROW�'&�YROWDJH�IURP�D�WHVW�RKPPHWHU�

EXW�IORZV�LQ�D�PDJQHWLF�ILHOG�VXUURXQGLQJ�WKH�RXWHUPRVW

VXUIDFH�RI�WKH�VSLUDO�ZLQGLQJV��VNLQ�HIIHFW���7KH�VDPH�VNLQ

HIIHFW�DSSOLHV�HTXDOO\�WR�WKH�VDPH�SXOVDWLQJ�IORZ�RI�FXUUHQW

SDVVLQJ�WKURXJK�FDUERQ�DQG�VROLG�PHWDO�FRQGXFWRUV��

$�VSLUDO�FRQGXFWRU�ZLWK�D�ORZ�HOHFWULFDO�UHVLVWDQFH�PHDVXUHG

E\�DQ�RKPPHWHU�LQGLFDWHV��LQ�UHDOLW\��QRWKLQJ�RWKHU�WKDQ�OHVV

RI�WKH�H[SHQVLYH�ILQH�ZLUH�LV�XVHG�IRU�WKH�FRQGXFWRU�ZLQGLQJV

¥�D�FRQVWUXFWLRQ�ZKLFK�FDQQRW�DFKLHYH�D�FOHDQ�DQG�HIILFLHQW

FXUUHQW�IORZ�WKURXJK�WKH�PDJQHWLF�ILHOG�VXUURXQGLQJ�WKH

ZLQGLQJV��UHVXOWLQJ�LQ�SRRU�VXSSUHVVLRQ�IRU�5),�DQG�(0,���
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2I�FRXUVH��LJQLWLRQ�ZLUH�PDQXIDFWXUHUV�VDYH�D�FRQVLGHUDEOH

DPRXQW�LQ�PDQXIDFWXULQJ�FRVWV�E\�XVLQJ�OHVV�ILQH�ZLUH��OHVV

H[RWLF�ZLQGLQJ�PDFKLQHU\�DQG�OHVV�H[SHUWLVH�WR�PDNH

ORZ�UHVLVWDQFH�VSLUDO�FRQGXFWRUV��$V�DQ�LQFHQWLYH��WKH\�ILQG�D

OXFUDWLYH�PDUNHW�DPRQJVW�SHUIRUPDQFH�SDUWV�PDUNHWHUV�ZKR

DGYHUWLVH�WKHLU�EUDQGHG�LJQLWLRQ�ZLUHV�DV�KDYLQJ

�ORZ�UHVLVWDQFH��FRQGXFWRUV��GHVSLWH�WKH�IDFW�WKDW�VXFK

�ORZ�UHVLVWDQFH��FRQWULEXWHV�QRWKLQJ�WR�PDNH�VSLUDO�LJQLWLRQ

ZLUHV�SHUIRUP�EHWWHU��DQG�5),�DQG�(0,�VXSSUHVVLRQ�LV

FRPSURPLVHG��

,Q�UHFHQW�\HDUV��PRVW�LJQLWLRQ�ZLUH�PDQXIDFWXUHUV��WR

WHPSRUDULO\�LPSURYH�WKHLU�VSLUDO�FRQGXFWRU
V�VXSSUHVVLRQ�

KDYH�UHVRUWHG�WR�FRDWLQJ�H[FHVVLYHO\�VSDFHG�VSLUDO�ZLQGLQJV�

PRVW�RI�ZKLFK�DUH�FUXGHO\�ZRXQG�DURXQG�VWUDQGV�RI

ILEHUJODVV�RU�.HYODU��ZLWK�D�KHDY\�OD\HU�RI�KLJK�UHVLVWDQFH

FDUERQ�LPSUHJQDWHG�FRQGXFWLYH�ODWH[�RU�VLOLFRQH�FRPSRXQG�

7KLV�W\SH�RI�FRQVWUXFWLRQ�KLGHV�WKH�FRQGXFWLYH�FRDWLQJ
V�KLJK

UHVLVWDQFH�ZKHQ�WKH�RYHUDOO�FRQGXFWRU�LV�PHDVXUHG�ZLWK�D�WHVW

RKPPHWHU��ZKLFK�RQO\�PHDVXUHV�WKH�ORZHU�UHVLVWDQFH�RI�WKH

VSDUVH�VSLUDOO\�ZRXQG�ZLUH��WKH�SDWK�RI�OHDVW�UHVLVWDQFH�

XQGHU�WKH�FRQGXFWLYH�FRDWLQJ�DQG�LJQRUHV�WKH�KLJK�UHVLVWDQFH

RI�WKH�RXWHUPRVW�FRQGXFWLYH�FRDWLQJ�LQ�ZKLFK�WKH�VSDUN

HQHUJ\�DFWXDOO\�WUDYHOV��7KH�FRQGXFWLYH�FRDWLQJ�LV�UDUHO\

VKRZQ�RU�PHQWLRQHG�LQ�DGYHUWLVHPHQW�LOOXVWUDWLRQV��

7KH�VXSSUHVVLRQ�DFKLHYHG�E\�WKLV�SUDFWLFH�RI�FRDWLQJ�WKH

ZLQGLQJV�LV�RQO\�WHPSRUDU\��DV�WKH�VSDUN�FXUUHQW�LV�IRUFHG�WR

WUDYHO�WKURXJK�WKH�RXWHUPRVW�KLJK�UHVLVWDQFH�FRQGXFWLYH

FRDWLQJ�LQ�WKH�VDPH�PDQQHU�WKH�VSDUN�FXUUHQW�WUDYHOV�WKURXJK

WKH�RXWHUPRVW�KLJK�UHVLVWDQFH�FRQGXFWLYH�FRDWLQJ�RI�D�FDUERQ

FRQGXFWRU�XVHG�LQ�PRVW�RULJLQDO�HTXLSPHQW�DQG�VWRFN

UHSODFHPHQW�ZLUHV��

,Q�HIIHFW���ZKHQ�QHZ��D�FRDWHG��ORZ�UHVLVWDQFH�
VSLUDO�FRQGXFWRU
V�WUXH�SHUIRUPDQFH�LV�LGHQWLFDO�WR
WKDW�RI�D�KLJK�UHVLVWDQFH�FDUERQ�FRQGXFWRU��

8QIRUWXQDWHO\��DQG�SDUWLFXODUO\�ZLWK�WKH�XVH�RI�KLJK�RXWSXW

LJQLWLRQV��WKH�RXWHUPRVW�KLJK�UHVLVWDQFH�FRQGXFWLYH�FRDWLQJ

RYHU�VSLUDO�ZLQGLQJV�DFWLQJ�DV�WKH�FRQGXFWRU�ZLOO�IDLO�IURP

EXUQ�RXW�LQ�WKH�VDPH�PDQQHU�DV�FDUERQ�FRQGXFWRUV��DQG

DOWKRXJK�LQ�PRVW�FDVHV��WKH�VSLUDO�FRQGXFWRU�ZLOO�QRW�FHDVH�WR

FRQGXFW�OLNH�D�KLJK�UHVLVWDQFH�FDUERQ�FRQGXFWRU��DQ\�5),�RU

(0,�VXSSUHVVLRQ�ZLOO�EH�ORVW�DV�D�FRQVHTXHQFH�RI�WKH�FRDWLQJ

EXUQLQJ�RXW��7KH�ZRUVW�LQWHUIHUHQFH�ZLOO�FRPH�IURP�WKH

VR�FDOOHG��VXSHU�FRQGXFWRUV��WKDW�DUH�ZRXQG�ZLWK�FRSSHU

�DOOR\��ZLUH��

+RZHYHU��GHVSLWH�WKH�VKRUWFRPLQJV�RI���ORZ�UHVLVWDQFH�

VSLUDO�FRQGXFWRU�LJQLWLRQ�ZLUHV��WKHVH�ZLUHV�ZRUN

VDWLVIDFWRULO\�RQ�ROGHU�SURGXFWLRQ�YHKLFOHV�DQG�UDFH�YHKLFOHV

WKDW�GR�QRW�UHO\�RQ�HOHFWURQLF�HQJLQH�PDQDJHPHQW�V\VWHPV�

RU�XVH�RQ�ERDUG�HOHFWURQLFV�HIIHFWHG�E\�(0,�¥�DOWKRXJK

ZLWK�WKH�ORZHVW�UHVLVWDQFH�FRQGXFWRU�ZLUHV��GRQ
W�H[SHFW

PXFK�5),�VXSSUHVVLRQ�RQ�WKH�$0�EDQG�LQ�SRRU�UHFHSWLRQ

DUHDV�

6RPH�(XURSHDQ�DQG�-DSDQHVH�RULJLQDO�HTXLSPHQW�DQG

UHSODFHPHQW�LJQLWLRQ�ZLUHV�LQFOXGLQJ�%RXJLFRUG�DQG�1*.

GR�KDYH�VSLUDO�FRQGXFWRUV�WKDW�SURYLGH�JRRG�VXSSUHVVLRQ�¥

XVXDOO\�QRQH�RI�WKHVH�ZLUHV�DUH�SURPRWHG�DV�KDYLQJ

ORZ�UHVLVWDQFH�FRQGXFWRUV�¥�KRZHYHU��QRQH�DUH�LGHDO�IRU

FRPSHWLWLRQ�XVH��DV�WKHLU�FRQGXFWRUV�DQG�SLQ�W\SH

WHUPLQDWLRQV�DUH�IUDJLOH�DQG�DUH�NQRZQ�WR�UDUHO\�ODVW�DV�ORQJ

DV�JRRG�FDUERQ�FRQGXFWRU�LJQLWLRQ�ZLUHV��

7R�EH�HIIHFWLYH�LQ�FDUU\LQJ�WKH�IXOO�RXWSXW�IURP�WKH�LJQLWLRQ

V\VWHP�DQG�VXSSUHVVLQJ�5),�DQG�(0,�LQ�SDUWLFXODU��VSLUDO

FRQGXFWRUV�QHHG�ZLQGLQJV�WKDW�DUH�PLFURVFRSLFDOO\�FORVH�WR

RQH�DQRWKHU�DQG�SUHFLVHO\�VSDFHG�DQG�IUHH�IURP�FRQGXFWLYH

FRDWLQJV��7R�EH�PRUH�HIIHFWLYH��WKH�ZLQGLQJV�QHHG�WR�EH

ZRXQG�RYHU�D�FRUH�RI�PDJQHWLF�PDWHULDO�¥�D�PHWKRG�WRR

FRVWO\�IRU�ZLUHV�VROG�WKURXJK�PDVV�PHUFKDQGLVHUV�DQG�PRVW

VSHHG�VKRSV�ZKR�SXUFKDVH�RQO\�WKH�FKHDSHVW��WR�WKHP��DQG

PRVW�KHDYLO\�SURPRWHG�SURGXFWV�

&ODLPV�RI�+RUVHSRZHU�*DLQ�
(YHU\�EUDQG�RI�VSLUDO�FRQGXFWRU�LJQLWLRQ�ZLUHV�ZLOO�SHUIRUP

WKH�IXQFWLRQ�RI�FRQGXFWLQJ�FRLO�RXWSXW�WR�WKH�VSDUN�SOXJV��EXW

121(��GHVSLWH�WKH�FODLPV�PDGH�LQ�DGYHUWLVHPHQWV�DQG�RWKHU

SURPRWLRQDO�OLWHUDWXUH��ZLOO�LQFUHDVH�KRUVHSRZHU�

,QGHSHQGHQW�WHVWV��LQFOXGLQJ�D�WHVW�SHUIRUPHG�E\�&LUFOH

7UDFN�0DJD]LQH��VHH�0D\�������LVVXH��LQ�WKH�86$��VKRZ

WKDW�12��ORZ�UHVLVWDQFH��LJQLWLRQ�ZLUHV�IRU�ZKLFK�D

KRUVHSRZHU�LQFUHDVH�LV�FODLPHG�GR�LQ�IDFW�LQFUHDVH

KRUVHSRZHU�¥�WKH�WHVW�DOVR�LQFOXGHG�FRPSDULVRQV�ZLWK�VROLG

PHWDO�DQG�FDUERQ�FRQGXFWRU�LJQLWLRQ�ZLUHV�

�
�&$3$&,725��())(&7�:,5(6�

ZLWK�JURXQGHG�PHWDO�EUDLGLQJ�RYHU�MDFNHW

7KH�PRVW�QRWDEOH�RI�H[DJJHUDWHG�FODLPV�IRU�LJQLWLRQ�ZLUHV

DUH�PDGH�E\�1RORJ\��D�UHFHQW�PDQXIDFWXUHU�RI�LJQLWLRQ�ZLUHV

SURPRWHG�DV��WKH�RQO\�VSDUN�SOXJ�ZLUHV�ZLWK�EXLOW�LQ

FDSDFLWRU���1RORJ\
V��+RW:LUHV���FDOOHG��3ODVPD�/HDGV��LQ

WKH�8.��FRQVLVW�RI�XQVXSSUHVVHG�VROLG�PHWDO�RU�VSLUDO

FRQGXFWRU�LJQLWLRQ�ZLUHV�RYHU�ZKLFK�EUDLGHG�PHWDO�VOHHYHV

DUH�SDUWLDOO\�ILWWHG��7KH�EUDLGHG�PHWDO�VOHHYHV�DUH�JURXQGHG

YLD�VWUDSV�IRUPHG�IURP�SDUW�RI�WKH�EUDLGLQJ��,QVXODWLQJ�FRYHUV

DUH�ILWWHG�RYHU�WKH�EUDLGHG�PHWDO�VOHHYHV��7KHVH�ZLUH�DUH�ZHOO

FRQVWUXFWHG��)RU�ZKDWHYHU�UHDVRQ��1RORJ\�VSHFLILHV�WKDW

QRQ�UHVLVWRU�VSDUN�SOXJV�QHHG�WR�EH�XVHG�ZLWK�WKHLU

�+RW:LUHV����

,JQLWLRQ�ZLUHV�ZLWK�JURXQGHG�EUDLGHG�PHWDO�VOHHYHV�RYHU�WKH

FDEOH�KDYH�FRPH�DQG�JRQH�DOO�RYHU�WKH�ZRUOG�IRU��DW�OHDVW��WKH

ODVW����\HDUV��DQG�VLPLODU�ZLUHV�ZHUH�XVHG�RYHU����\HDUV�DJR

E\�D�IHZ�FDU�PDNHUV�WR�VROYH�FURVV�ILULQJ�SUREOHPV�RQ�HDUO\

IXHO�LQMHFWHG�HQJLQHV�DQG�5),�SUREOHPV�RQ�ILEHUJODVV�ERGLHG

FDUV�¥�RQO\�WR�ILQG�RWKHU�SUREOHPV�ZHUH�FUHDWHG��7KH�UHFHQW

&LUFOH�7UDFN�0DJD]LQH��86$��0D\�������LVVXH��WHVW

VKRZHG�1RORJ\��+RW:LUHV��SURGXFHG�QR�DGGLWLRQDO

KRUVHSRZHU��WKH�WHVW�DFWXDOO\�VKRZHG�D����KRUVHSRZHU

GHFUHDVH�ZKHQ�FRPSDUHG�WR�VWRFN�FDUERQ�FRQGXFWRU�ZLUHV���

3DJH���RI���SDJHV�������



7KH�SHUFHLYHG�HIIHFW�D�EULJKWHU�VSDUN��FRQGXFWHG�E\�DQ

LJQLWLRQ�ZLUH��HQFDVHG�RU�SDUWLDOO\�HQFDVHG�LQ�D�EUDLGHG�PHWDO

VOHHYH��VKLHOG��JURXQGHG�WR�WKH�HQJLQH��MXPSLQJ�DFURVV�D

KXJH�IUHH�DLU�JDS��ZKLFK�EHDUV�QR�UHODWLRQVKLS�WR�WKH�VSDUN

QHHGHG�WR�ILUH�WKH�YDULDEOH�DLU�IXHO�PL[WXUH�XQGHU�SUHVVXUH�LQ

D�FRPEXVWLRQ�FKDPEHU��LV�FRQWLQXDOO\�EHLQJ�UH�GLVFRYHUHG

DQG�FOHYHUO\�GHPRQVWUDWHG�E\�PDUNHWHUV�ZKR�FRQYLQFH

WKHPVHOYHV�WKHUH
V�PRQHWDU\�YDOXH�LQ�VXFK�D�EULJKW�VSDUN��DQG

DOO�VRUWV�RI�ZLOG��FRPSOHWHO\�XQ�SURYDEOH�FODLPV�DUH�PDGH�IRU

WKLV�SKHQRPHQD�

�
/LNH�PDQ\�LQ�WKH�SDVW��1RORJ\�FOHYHUO\�GHPRQVWUDWHV�D

EULJKWHU�IUHH�DLU�VSDUN�FRQWDLQLQJ�XVHOHVV�IODVK�RYHU�FUHDWHG

E\�WKH�FUXGH��FDSDFLWRU���HIIHFW��RI�WKLV�VW\OH�RI�ZLUH��,Q

UHDOLW\��WKH�EULJKW�VSDUN�KDV�QR�PRUH�XVHIXO�HQHUJ\�WR�ILUH�D

YDULDEOH�FRPSUHVVHG�DLU�IXHO�PL[WXUH�WKDQ�WKH�FOHDQ�VSDUN

\RX�ZRXOG�VHH�LQ�D�VLPLODU�GHPRQVWUDWLRQ�XVLQJ�DQ\�JRRG

FDUERQ�FRQGXFWRU�ZLUH��:KDW�LV�KDSSHQLQJ�LQ�VXFK�D

GHPRQVWUDWLRQ�LV�WKH�FRLO�RXWSXW�LV�EHLQJ�XQQHFHVVDULO\

ERRVWHG�WR�DGGLWLRQDOO\�VXSSO\�VSDUN�HQHUJ\�WKDW�LV�LQGXFHG

�DQG�ZDVWHG��LQWR�WKH�JURXQGHG�EUDLGHG�PHWDO�VOHHYH�DURXQG

WKH�LJQLWLRQ�ZLUH
V�MDFNHW��7R�WHVW�WKH�YDOLGLW\�RI�WKLV

VWDWHPHQW��DVN�WKH�GHPRQVWUDWRU�WR�GLVFRQQHFW�WKH�JURXQG

VWUDS�DQG�REVHUYH�MXVW�KRZ�PXFK�HQHUJ\�LV�VSDUNLQJ�WR

JURXQG��

&ODLPV�E\�1RORJ\�RI�WKHLU��+RW:LUHV��FUHDWLQJ�VSDUNV�WKDW

DUH������WLPHV�PRUH�SRZHUIXO���UHDFKLQJ�WHPSHUDWXUHV�RI

���������WR���������GHJUHHV�)���PRUH�WKDQ�HQRXJK�WR�PHOW

VSDUN�SOXJ�HOHFWURGHV���VSDUN�GXUDWLRQV�RI����ELOOLRQWKV�RI�D

VHFRQG���VSDUN�GXUDWLRQ�LV�FRQWUROOHG�E\�WKH�LJQLWLRQ�V\VWHP

LWVHOI��DQG�FXUUHQWV�RI��������DPSHUHV��PDJLFDOO\�HYROYLQJ

LQ��FDSDFLWRUV��DOOHJHGO\��EXLOW�LQ��WR�WKH�LJQLWLRQ�ZLUHV�DUH

DV�ULGLFXORXV�DV�WKH�GDWD�DQG�WKH�GHSLFWLRQ�RI�VSDUNV�LQ

SKRWRJUDSKV�XVHG�LQ�DGYHUWLVLQJ�PDWHULDO�DQG�WKH�SULFH�DVNHG

IRU�WKHVH�ZLUHV��0RVW�VWRFN�LJQLWLRQ�SULPDULHV�DUH�UHJXODWHG

WR���DPSHUHV�DQG�WKH�PRVW�SRZHUIXO�UDFH�LJQLWLRQ�WR�QR�PRUH

WKDQ����DPSHUHV�DW��������530��

,W�LV�FRPPRQ�NQRZOHGJH�DPRQJVW�DXWRPRWLYH�HOHFWULFDO

HQJLQHHUV�WKDW�LW�LV�XQZLVH�WR�XVH�LJQLWLRQ�ZLUHV�ILWWHG�ZLWK

JURXQGHG�EUDLGHG�PHWDO�VOHHYHV�ILWWHG�RYHU�LJQLWLRQ�FDEOH

MDFNHWV�RQ�DQ�DXWRPRELOH�HQJLQH��7KLV�W\SH�RI�LJQLWLRQ�ZLUHV

IRUFHV�LWV�FDEOH�MDFNHWV�WR�EHFRPH�DQ�XQVXLWDEOH�GLHOHFWULF�IRU

D�FUXGH�FDSDFLWRU��HIIHFW��EHWZHHQ�WKH�FRQGXFWRU�DQG�WKH

EUDLGHG�PHWDO�VOHHYHV��:KLOH�WKH�ZLUHV�IXQFWLRQ�QRUPDOO\

ZKHQ�ILUVW�ILWWHG��WKH�FDEOH�MDFNHWV�VRRQ�EUHDN�GRZQ�DV�D

GLHOHFWULF��DQG�SURJUHVVLYHO\�PRUH�VSDUN�HQHUJ\�LV�LQGXFHG

IURP�WKH�FRQGXFWRUV��WKRXJK�WKH�FDEOH�MDFNHWV��LQWR�WKH

JURXQGHG�PHWDO�VOHHYHV��FDXVLQJ�WKH�LJQLWLRQ�FRLO�WR

XQQHFHVVDULO\�RXWSXW�PRUH�HQHUJ\�WR�ILUH�ERWK�WKH�VSDUN�SOXJ

JDSV�DQG�WKH�DGGLWLRQDO�HQHUJ\�ORVW�YLD�WKH�EUDLGHG�PHWDO

VOHHYHV��2IWHQ�WKLV�VLWXDWLRQ�OHDGV�WR�LJQLWLRQ�FRLO�DQG�FRQWURO

XQLW�RYHUORDG�IDLOXUHV��,W�VKRXOG�EH�QRWHG�WKDW�LW�LV�GDQJHURXV

WR�XVH�WKHVH�ZLUHV�LI�QRW�JURXQGHG�WR�WKH�HQJLQH��DV�WKH

JURXQGLQJ�VWUDSV�ZLOO�EH�DOLYH�ZLWK�WKRXVDQGV�RI�YROWV

ZDQWLQJ�WR�JURXQG�RXW�WR�DQ\WKLQJ��RU�ERG\��QHDUE\��

8QOHVV�\RX�DUH�SUHSDUHG�WR�DFFHSW�XQVXSSUHVVHG�LJQLWLRQ

ZLUHV�WKDW�IDLO�VRRQHU�WKDQ�DQ\�RWKHU�W\SH�RI�LJQLWLRQ�ZLUHV

DQG�VWUHWFK�\RXU�LJQLWLRQ�V\VWHP�WR�WKH�OLPLW��DQG�KDYH�DQ

HQJLQH�ZLWK�QR�HOHFWURQLF�PDQDJHPHQW�V\VWHP�DQG�RU

H[KDXVW�HPLVVLRQ�FRQWUROV��LW
V�EHVW�QRW�WR�EH�LQIOXHQFHG�E\

WKH�H[DJJHUDWHG�FODLPV��DQG�VRPH�YHVWHG�LQWHUHVW�MRXUQDOLVWV
�

UHVHOOHUV
�DQG�LQVWDOOHUV
�SHUFHSWLRQ�DQ�HQJLQH�KDV�PRUH�SRZHU

DIWHU�1RORJ\�ZLUHV�DUH�ILWWHG��2IWHQ��DIWHU�UHSODFLQJ

GHWHULRUDWHG�ZLUHV��DQ\�QHZ�LJQLWLRQ�ZLUHV�PDNH�DQ�HQJLQH

UXQ�EHWWHU�

27+(5�'(9,&(6�&/$,0,1*�72
��,1&5($6(��63$5.6

1HYHU�EH�IRROHG�E\�DQ\�GHYLFH�WKDW�LV�ILWWHG�EHWZHHQ�WKH

LJQLWLRQ�FRLO�DQG�WKH�GLVWULEXWRU��DQG�RU�GLVWULEXWRU�DQG�WKH

VSDUN�SOXJV��LQFOXGLQJ�LQ�SODFH�RI�LJQLWLRQ�ZLUHV��IRU�ZKLFK

FODLPV�RI�LQFUHDVHG�SRZHU��PXOWLSOH�VSDUNV��DQG�EHWWHU�IXHO

HFRQRP\�DUH�PDGH��7KHVH�GHYLFHV�KDYH�FRPH�DQG�JRQH�RYHU

WKH�ODVW����\HDUV��DQG�XVXDOO\�FRQVLVWV�RI�D�VHDOHG�FRQWDLQHU�LQ

ZKLFK�WKH�VSDUN�LV�IRUFHG�WR�MXPS�DQ�DGGLWLRQDO�JDS�RU�LV

SDUWLDOO\�LQGXFHG�WR�JURXQG�RXW�RQ�LWV�ZD\�WR�WKH�VSDUN�SOXJ

JDS��7KHVH�GHYLFHV�FDQ�DOVR�EH�FOHYHUO\�GHPRQVWUDWHG�WR

SURGXFH�VSDUNV�WKH�KXPDQ�H\H�SHUFHLYHV�DV�EHLQJ��PRUH

SRZHUIXO���7KH�RQO\��LQFUHDVH��D�JXOOLEOH�FRQVXPHU�FDQ

H[SHFW�IURP�WKHVH�GHYLFHV�LV�DQ�XQGHVLUDEOH�LQFUHDVH�LQ�ORDG

RQ�WKHLU�YHKLFOH
V�LJQLWLRQ�V\VWHP��

6800,1*�83

$OO�LQWHUQDO�FRPEXVWLRQ�HQJLQHV�UHO\�RQ�DQ�LJQLWLRQ�V\VWHP

¥�DQG�DQ�HQJLQH�WKDW�LV�UHTXLUHG�WR�SURGXFH�PRUH

KRUVHSRZHU�DQG�QHHGV�WR�RSHUDWH�DW�KLJKHU�WKDQ�SURGXFWLRQ

HQJLQH�530�QHHGV�D�PRUH�SRZHUIXO�LJQLWLRQ�V\VWHP�WR

DFKLHYH�WKH�H[WUD�KRUVHSRZHU�DQG�KLJKHU�530��

2ULJLQDO��VWRFN��HTXLSPHQW�LQGXFWLYH�LJQLWLRQ�V\VWHPV

ZLWK�GLVWULEXWRUV��DQG�GLUHFW�LJQLWLRQ�V\VWHPV�WKDW�HOLPLQDWH

WKH�GLVWULEXWRU�E\�FRQWUROOLQJ�WKH�LJQLWLRQ�V\VWHP�ZLWK�D

FRPSXWHU��DUH�GHVLJQHG�WR�RXWSXW�VSDUN�HQHUJ\�PRGHUDWHO\�LQ

H[FHVV�RI�ZKDW�LV�QHHGHG�WR�ILUH�VSDUN�SOXJ�JDSV�XQGHU

QRUPDO�RSHUDWLQJ�FRQGLWLRQV��DQG�WR�FRQWURO�WLPLQJ�DQG�VSDUN

GXUDWLRQ�WR�LPSURYH�WKH�HQJLQH
V�DELOLW\�WR�FRQWURO�H[KDXVW

HPLVVLRQV��DV�ZHOO�DV�HQVXULQJ�WKH�HQJLQH�LV�QRW�RYHUVWUHVVHG

GXULQJ�WKH�YHKLFOH
V�ZDUUDQW\�SHULRG���

&DSDFLWRU�GLVFKDUJH�LJQLWLRQV��&',��VXFK�DV�WKRVH�IURP

$FFHO��&UDQH��+ROOH\��-DFREV��0DOORU\��06'�DQG�RWKHUV

FUHDWH�VSDUNV�WKDW�DUH�FRPSUHVVHG��DQG�LQWHQVLILHG��LQWR

VKRUWHU�GXUDWLRQ�DQG�DUH�GHVLJQHG�WR�DGGLWLRQDOO\�SURGXFH�WKH

H[WUD�VSDUN�HQHUJ\�QHHGHG�E\�UDFH�DQG�PRGLILHG�VWUHHW

HQJLQHV�WKDW�ZLOO�UHDFK�KLJKHU�530�WKDQ�VWRFN�HQJLQHV�DQG

XVH�IXHOV�PRUH�GLIILFXOW�WR�ILUH�WKDQ�SXPS�JDVROLQH��SHWURO��

0RVW�&',�LJQLWLRQV�LQFRUSRUDWH�PXOWL�VSDUN�FLUFXLWV�WR�HQDEOH

WKH�HQJLQH�WR�UXQ�VPRRWKHU�XQGHU�������530���

$�+LJK�RXWSXW�LQGXFWLYH�LJQLWLRQ�V\VWHP�LV�SUREDEO\�PRUH

DSSURSULDWH�WKDQ�D�&',�LJQLWLRQ�V\VWHP�IRU�PRVW�ODWH�PRGHO�

3DJH���RI���SDJHV�������



SURGXFWLRQ�HQJLQHV��PRGLILHG�RU�QRW��EHFDXVH�WKLV�W\SH�RI

LJQLWLRQ�SURYLGHV�WKH�ORQJHU�GXUDWLRQ�VSDUN�QHHGHG�E\�WKHVH

HQJLQHV��%DVLF�KLJK�RXWSXW�LQGXFWLYH�LJQLWLRQ�V\VWHPV�DUH

FXUUHQWO\�DYDLODEOH�LQ�WKH�DIWHUPDUNHW�IURP�DW�OHDVW�$FFHO�

&UDQH��+ROOH\��06'��DQG�D�PHQX�GULYHQ�GLUHFW�LJQLWLRQ

V\VWHP�LV�D�DYDLODEOH�IURP�(OHFWURPRWLYH��

2IWHQ��RQ�SURGXFWLRQ�YHKLFOHV�XVHG�RQ�WKH�VWUHHW��UHSODFLQJ�D

WLUHG�LJQLWLRQ�FRLO�ZLWK�D�KLJKHU�RXWSXW�LJQLWLRQ�FRLO�IURP

$FFHO��&UDQH��-DFREV��0DOORU\��0RURVR��06'��1RORJ\�

7RUTXH�0DVWHU�HWF��FDQ�LPSURYH�LJQLWLRQ�SHUIRUPDQFH�

SDUWLFXODUO\�XQGHU�ORDG�DQG�DW�KLJKHU�530��

(OHFWULFDO�GHYLFHV��LQFOXGLQJ�63$5.�3/8*6��XVH�RQO\�WKH

HOHFWULFDO�HQHUJ\�QHFHVVDU\�WR�SHUIRUP�WKH�IXQFWLRQ�IRU�ZKLFK

VXFK�GHYLFHV�DUH�GHVLJQHG��,*1,7,21�:,5(6�DUH�QRWKLQJ

RWKHU�WKDQ�FRQGXFWRUV��DQG�ZKHUHDV�DQ�LJQLWLRQ�ZLUH
V

LQHIILFLHQW�RU�IDLOLQJ�FRQGXFWRU�RU�LQVXODWLQJ�MDFNHW

�SDUWLFXODUO\�D�MDFNHW�LQVLGH�JURXQGHG�PHWDO�VKHLOGLQJ��FDQ

UHGXFH�WKH�IORZ�RI�HOHFWULFLW\�WR�WKH�VSDUN�SOXJ��DQ�LJQLWLRQ

ZLUH�WKDW�DOOHJHGO\�JHQHUDWHV�DQ��LQFUHDVH��LQ�VSDUN�HQHUJ\

ZLOO�KDYH�QR�HIIHFW�RQ�WKH�VSDUN�MXPSLQJ�DFURVV�WKH�VSDUN

SOXJ�JDS��DV�WKH�HQHUJ\�FRQVXPHG�DW�WKH�VSDUN�SOXJ�JDS

ZRQ
W�EH�DQ\�PRUH�WKDQ�ZKDW�LV�QHHGHG�WR�MXPS�WKH�JDS��H�J�

D����ZDWW�OLJKW�EXOE�ZRQ
W�XVH�DQ\�PRUH�HQHUJ\�RU�SURGXFH

DQ\�PRUH�OLJKW�LI�LW
V�VFUHZHG�LQWR�D�VRFNHW�ZLUHG�WR�VXSSO\

FXUUHQW�WR�D���������ZDWW�OLJKW�EXOE���

$OWKRXJK�PRVW�QHZ�LJQLWLRQ�ZLUHV�ZLOO�SHUIRUP�WKH�IXQFWLRQ

RI�FRQGXFWLQJ�FRLO�RXWSXW�WR�WKH�VSDUN�SOXJ��ZKDW�LV

LPSRUWDQW�WR�VRSKLVWLFDWHG�UDFH�HQJLQH�SUHSDUHUV�DQG�RZQHUV

RI�SURGXFWLRQ�YHKLFOHV�ZLWK�H[KDXVW�HPLVVLRQ�FRQWUROV�LV

(0,�VXSSUHVVLRQ��$OO�HOHFWURQLF�GHYLFHV�FDQ�EH�HIIHFWHG�E\

(0,�HPLWWHG�IURP�LJQLWLRQ�ZLUHV��DQG�WKH�SUREOHP�LV�RIWHQ

H[DFHUEDWHG�E\�LQVWDOOLQJ�D�KLJK�RXWSXW�LJQLWLRQ�V\VWHP��$V

ODWH�PRGHO�SURGXFWLRQ�YHKLFOHV�DJH��HQJLQH�PDQDJHPHQW

VHQVRUV�DQG�ZLULQJ�GHWHULRUDWH�DQG�EHFRPH�PRUH�VXVFHSWLEOH

WR�(0,�UDGLDWLQJ�IURP�LPSURSHUO\�VXSSUHVVHG�LJQLWLRQ�ZLUHV�

7R�EH�WUXO\�HIIHFWLYH��LJQLWLRQ�ZLUHV�QHHG�WR�EH�(0,

VXSSUHVVHG�IRU�D�UHDVRQDEOH�WLPH��ZKLOH�KDYLQJ�WKH�DELOLW\�WR

PDLQWDLQ�JRRG�FRQGXFWDQFH�ZLWKRXW�RYHUORDGLQJ�RWKHU

LJQLWLRQ�V\VWHP�FRPSRQHQWV��

(QJLQH�WXQHUV�VKRXOG�DOVR�WDNH�LQWR�DFFRXQW�WKDW�PRVW�VWRFN

HQJLQHV�DQG�VRPH�KL�WHFK�DIWHUPDUNHW�HQJLQH�PDQDJHPHQW

V\VWHPV�XVH�UHVLVWDQFH�LQ�LJQLWLRQ�ZLUHV�WR�VHQVH�DGGLWLRQDO

LQIRUPDWLRQ�QHHGHG�E\�WKH�FRPSXWHU���

0$*1(&25�5$&(�:,5(6�3529,'(�())(&7,9(
$1'�3(50$1(17�(0,�68335(66,21

6LQFH�������0DJQHFRU�KDV�UHFRJQL]HG�WKDW�LJQLWLRQ�ZLUHV

FDSDEOH�RI�FRQGXFWLQJ�WKH�H[WUHPH�HQHUJ\�RXWSXW�IURP

LJQLWLRQV�DYDLODEOH�IURP�$FFHO��&UDQH��(OHFWURPRWLYH�

-DFREV��0DOORU\��06'�DQG�RWKHUV��DOO�RI�ZKLFK�DUH�XVHG�RQ

HQJLQHV�FRQWUROOHG�E\�HOHFWURQLF�HQJLQH�PDQDJHPHQW

V\VWHPV��QHHG�HIIHFWLYH�DQG�SHUPDQHQW�(0,�VXSSUHVVLRQ�WR

DYRLG�LQWHUIHUHQFH�WR�YHKLFOH�HOHFWURQLFV��

0DJQHFRU�5DFH�:LUHV�FRPSOHWHO\�HOLPLQDWH�WKH�QHHG�WR

UHVRUW�WR�VKRUW�OLYHG�FDUERQ�FRQGXFWRU�LJQLWLRQ�ZLUHV�WR

RYHUFRPH�WKH�SUREOHPV�FDXVHG�E\�(0,�RQ�UDFH�DQG

SHUIRUPDQFH�YHKLFOH�HOHFWURQLFV�IURP�LPSURSHUO\�VXSSUHVVHG

�ORZ�UHVLVWDQFH��VSLUDO�FRQGXFWRU�LJQLWLRQ�ZLUHV��ZLWK�RU

ZLWKRXW�FRQGXFWLYH�FRDWLQJV�RYHU�FRQGXFWRU�ZLQGLQJV��

0DJQHFRU�5DFH�:LUHV�DUH�DOVR�H[WHQVLYHO\�XVHG�RQ�ERWK

VWRFN�DQG�PRGLILHG�SURGXFWLRQ�YHKLFOHV�ZKLFK�QHHG�WR

PDLQWDLQ�H[KDXVW�HPLVVLRQV�ZLWKLQ�WKH�OHJDO�OLPLW��

8QOLNH�LWV�FRPSHWLWRUV��VRPH�RI�ZKRP�KDYH�FKRVHQ�WR

PDUNHW�FKHDSHU��WR�PDQXIDFWXUH���ORZ�UHVLVWDQFH��LPLWDWLRQV

RI�0DJQHFRU�5DFH�:LUHV��0DJQHFRU�GRHV�QRW�PDNH�DQ\

FODLP�WKDW�WKHLU�FXUUHQW�.9���&RPSHWLWLRQ�����PP��DQG

5�����5DFLQJ����PP��5DFH�:LUHV�KDYH��ORZ�UHVLVWDQFH�

FRQGXFWRUV��QRU�GR�WKH�FRQGXFWRUV�QHHG��ORZ�UHVLVWDQFH��IRU

DQ\�SUDFWLFDO�UHDVRQ��0DJQHFRU�GRHV�QRW�FODLP�LWV�5DFH

:LUHV�LQFUHDVH�KRUVHSRZHU��DQG�DQ\�KRUVHSRZHU�JDLQHG�E\

WKH�XVH�RI�0DJQHFRU�5DFH�:LUHV�UHVXOWV�HQWLUHO\�IURP�WKH

DELOLW\�RI�WKH�ZLUHV�WR�PDLQWDLQ�IXOO�FRQGXFWDQFH�DQG

VXSSUHVV�(0,�WKDW�SUHYLRXVO\�VWROH�HQJLQH�KRUVHSRZHU��

0DJQHFRU�5DFH�:LUHV
����PP�0HWDOOLF�,QGXFWLYH

6XSSUHVVHG�&RQGXFWRUV�DUH�GHVLJQHG�WR�FDUU\�WKH�IXOO

RXWSXW�IURP�DOO�UDFH�LJQLWLRQV��DQG�DUH�H[FOXVLYHO\

PDQXIDFWXUHG�LQ�0DJQHFRU
V�VSHFLDOL]HG�IDFLOLWLHV�ZLWK

SUHFLVLRQ�PDFKLQHU\�DQG�HTXLSPHQW��DQG�LQFOXGH

PLFURVFRSLFDOO\�FORVH�VSLUDO�ZLQGLQJV�ZRXQG�RYHU

IHUULPDJQHWLF�FRUHV��1R�FRQGXFWLYH�FRDWLQJV�DUH�XVHG�RYHU

WKH�VSLUDO�ZLQGLQJV��0DJQHFRU�5DFH�:LUHV
�FRQGXFWRUV�DUH

MDFNHWHG�HQWLUHO\�ZLWK�WKH�KLJKHVW�WHPSHUDWXUH�DHURVSDFH

JUDGH�VLOLFRQH�UXEEHU�WR�UHVLVW�WKH�H[WUHPH�WHPSHUDWXUHV

JHQHUDWHG�E\�UDFH�HQJLQHV��

6LQFH�ILUVW�LQWURGXFHG��SURJUHVVLYH�YHUVLRQV�RI�0DJQHFRU

5DFH�:LUHV�KDYH�EHHQ�FRQVLVWHQWO\�XVHG�E\�OHDGLQJ

FRQWHQGHUV�DOO�RYHU�WKH�ZRUOG��LQFOXGLQJ�WKRVH�FRPSHWLQJ�LQ

6&&$��1$6&$5��,06$��1+5$�DQG�FOXE�HYHQWV�LQ�WKH

86$��7R�GDWH��0DJQHFRU�86$�KDV�QRW�VSRQVRUHG�DQ\

SDUWLFXODU�UDFHU�WR�SURPRWH�WKH�XVH�RI�LWV�LJQLWLRQ�ZLUHV�LQ

FRPSHWLWLRQ�HYHQWV��$OO�UDFHUV�XVLQJ�0DJQHFRU�5DFH�:LUHV

GR�VR�WR�HQVXUH�WKHLU�HQJLQHV�SHUIRUP�HIILFLHQWO\�DQG�ZLWKRXW

WKH�ULVN�RI�(0,�IURP�LJQLWLRQ�ZLUHV�UXLQLQJ�WKH�KXJH�HIIRUW

DQG�H[SHQVH�WR�SUHSDUH�DQG�WXQH�HQJLQHV�IRU�FRPSHWLWLRQ�

)RU����\HDUV��0DJQHFRU�KDV�DOVR�RIIHUHG�SURJUHVVLYH

YHUVLRQV�RI�LWV��PP�DQG��PP�+,*+�3(5)250$1&(

,*1,7,21�&$%/(6�IRU�FDUEXUHWRU��PHFKDQLFDO�DQG�HDUO\

HOHFWURQLF�IXHO�LQMHFWHG�HQJLQHV��7KHVH�ZLUHV�SURYLGH�5),

VXSSUHVVLRQ�VLPLODU�WR�WKH�YHU\�EHVW�RIIHUHG�E\�0DJQHFRU
V

FRPSHWLWRUV�LQ�WKH�SHUIRUPDQFH�DIWHUPDUNHW��IHDWXUH�D�IDU

VXSHULRU�KHDW�UHVLVWDQW�MDFNHW��DQG�SULFHV�FRPSDUDEOH�WR

SURGXFWV�VROG�WKURXJK�VSHHG�VKRSV�DQG�PDVV�PHUFKDQGLVHUV�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

0DJQHFRU� ���� 2DNOH\ 3DUN 5RDG ���� :DOOHG /DNH� 0, ����� 86$

7HOHSKRQH� ����� ��������� )DFVLPLOH ����� ��������� :HE 6LWH ZZZ�PDJQHFRU�FRP

3DJH���RI���SDJHV�������
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