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Nissan &?Infiniti Tech News

Welcome to
Nissan & Infiniti TechNews

A Valuable
Information
Resource —
Free!

Welcome to the premier issue
of Nissan & Infiniti Tech News, the
technical information magazine for
independent shops that service and
repair Nissan & Infiniti vehicles.

The good people at Nissan North
America are providing this informa-
tive publication to you for free.
Why? To help make sure you know
the specific service information
necessary to fix that Nissan or
Infiniti vehicle right the first time,
which will assure that the brand
keeps its excellent reputation
among motorists.

Speaking of reputation, if you
think Nissan is a post-WWII
phenomenon, you're way off. The
company'’s history can be traced to
1911 when Masuijiro Hashimoto,
an American trained engineer,
founded the Kwaishinsha Motor Car
Works, which evolved into the huge
manufacturing concern we know
today as Nissan. Its first car was the
10 horsepower DAT (an acronym
from the first letters of the partners’
family names, Den, Aoyama, and
Takeuchi) runabout, but the compa-
ny’s small, rugged trucks made up
most of its production. In 1958,
Datsuns were exhibited at a car
show in Los Angeles, prompting a
comment in Business Week that
qualifies as a world class example

of poor forecasting: “With over 50
foreign car makers already on sale
here, the Japanese auto industry
isn't likely to carve out a big slice of
the U.S. market for itself.”

The company’s reputation in
North America grew steadily there-
after. The popularity of the “Z Car”
was a big part of it, but the rest of
this strong foundation was built on
simple, efficient vehicles. The
Datsun B 210 is good example. It
was a strange looking car with
ungainly proportions and odd
honeycomb covers for its tiny
wheels. Its horsepower and han-
dling weren't exactly breathtaking,
either. It was, however, as depend-
able and serviceable as anything
ever seen, so technicians couldn't
help liking it. Add to this good han-
dling 510s and inexpensive, nearly

indestructible pickups and you have

a good beginning for a legend.
To say that Nissans & Infinitis
have become fabulously more
sophisticated since those early
days is quite an understatement.
As with all other carmakers that ¢
business in this country, the sim=
plicity we loved so well is gone,
supplanted by amazingly comple
technology. Hence the need for
accurate, specific information on
how to maintain, diagnose and
repair late model Nissan and Infin
vehicles. One good source for this
essential tool is NITN — our edito
al team intends to make it a valu-
able ingredient in both improving
your technical skills and achieving
your business goals.

One more thing: Given the
complexities of service on modern
high-tech Nissan and Infiniti vehi-
cles, it no longer makes any sense
to risk using anything but the very
best parts, namely the genuine
Nissan &?Infiniti products available
through your local dealer’s parts
department. After all, you certainly
don't want to have installation prob-
lems, or, worse, have to do the job
all over again because a non-O.E.
part didn't fit, function or last like
the real thing. Give it some thought
from the point of view of work
satisfaction, your reputation and
keeping your customers happy and
we believe you'll agree. |77
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Are Your Brake Relines Up to
Nissan & Infiniti Standards?

What you need to know about how pad and rotor quality, and proper
procedures, will assure that your customers stay happy.

F

| The best thing you can do

to avoid complaints about noise,
pedal feel, poor performance, or
premature wear is to use the
pads that were designed for the
vehicle. That means O.E. quality
from your Nissan dealer.
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For all truly professional
shops, avoiding customer
comebacks is a top priority when
selecting replacement brake pads
and rotors. One of the leading
causes of comebacks is brake
squeal, something the use of gen-
uine Nissan or Infiniti parts mini-
mizes while providing effective
braking performance. Aftermarket
pads may look like a bargain, and
may even stop the car adequately,
but few are extensively tested for a
specific Nissan or Infiniti model. In
the *black magic” world of brake
friction recipes, rotor materials, and
caliper design, a lack of part-to-
vehicle matching will often result in
brake noise that's objectionable to
a significant percentage of your
customers along with premature
wear, not to mention poor perform-
ance. Here's why.

The trick with brake squeal often
isn't actually eliminating it, but hav-
ing it occur at a frequency that's so
high human ears can't hear it. The
way this is done is by selecting
unique combinations of rotor mate-
rial, pad material, shims, retainers,
and lubricants. Even with all this, a
set of brand new brakes properly
installed and functioning may be
silent most of the time, but may
squeak a little on limited occasions,
such as a cold, damp morning.

Why do brakes squeal?

Brake squeal is a high-frequency
vibration of the brake pad and rotor
-- the energy is being released as
sound waves. Typically, squeal is
produced during low- to mid-level
applications of the brake. It can be
caused by a number

of factors:

= Pad lining material

= Pad shims not installed at reline

= Glazed pads or rotors

= Inadequate piston retraction
causing dragging (which also
leads to glazing)

= Misaligned caliper or bracket

= Calipers with bent floating pins,
or inadequate lubrication of the
pins, not allowing the caliper to
properly float

= Lack of a bevel on the pad
leading edge

= Proper application of grease
at specific locations

What are they
actually made of?

The quest for the ideal friction
material has been sort of like a
drawn out version of Thomas
Edison's search for a suitable light
bulb filament. All kinds of things
have been tried for over a hundred
years. The spoon brakes used on
the first cars usually had wooden
blocks, but they were sometimes
supplemented with a leather lining.
Band type brakes were either metal
to metal, or used wood or leather,
too. The earliest drum stoppers
(invented by Louis Renault in 1903)
had iron shoes against steel, then
some strange materials were used,
such as the walrus hide linings of
the English Wolseley.

The science of formulating brake
friction materials has become so
sophisticated that the traditional
labels and definitions are becoming
meaningless. For example, "organ-
ic" used to refer to asbestos linings,
but now is sometimes used to
describe materials that are either
semi-metallic, or ceramic. Also,
neither semi-met nor ceramic is
perfectly accurate for most modern
formulas because one may contain

"We use O.E. pad applications in every-
thing we service. Why? It minimizes or
elimipates noise problems. There may
be warranty issues to consider as well,
We want fo do the best job possible

for our customers, "
Scott Destemper, Alpine Automotive

a certain percentage of the other,
and some amount of several other
different materials.

What's really in brake pad materi-
al? There may be Kevlar, steel, or
fiberglass strands as a replacement
for asbestos fibers, resin to glue it
all together, iron, brass or copper
dust, particles or strands, lubricants,
some form of clay (if the pads are
ceramic), and other “top secret”
materials. There may be 15-20
different ingredients in all. The dif-
ferent materials perform differently.

When Nissan/Infiniti brake engi-
neers specify a certain formula for
a particular model, they have
numerous goals in mind such as
exceptional stopping performance,
long service life, low noise poten-
tial, as little dusting as possible,
and rotor longevity.

While technicians may try
to choose pads of a certain
composition or reputation to
address specific situations,
chances are that there will be
unintended consequences. The
majority of customers seeking
brake service simply want brakes
that work the way they did when
their Nissan or Infiniti was new and
a lack of objectionable noise. Techs
can guess which pad will appeal to
a particular customer, or by going
with O.E. pads, minimize the chance
for objections in all categories.
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Brake Relines

The other side
of the coin

Where rotors are concerned, some
other high-performance vehicle
makers consider them sacrificial
and so employ very aggressive,
abrasive friction materials. This
means that the discs wear out at
about the same rate as the pads.
Other drawbacks may include
increased pedal effort, a "grinding"

friction formulation, the company
has achieved excellent stopping
performance and rotor life.

Of course, there are frequently
cases where new rotors are
required, especially in vehicles that
tow heavy trailers or are driven
aggressively in city traffic. You
may be able to eliminate problems

pedal feel, and possibly noise. ) . such as DTV (Disc Thickness
Nissan/Infiniti has a much more | If runout is beyond specifica- Variation) or deep grooving with

practical philosophy that your cus- tions, check for mounting errors  your brake lathe, but since

tomers will appreciate. By using before you machine or replace  Nissan/Infiniti makes new O.E.

advanced brake design and very the rotor. rotors available at such a

careful attention to the subtleties of reasonable price it often makes
BRAKE ROTOR THICKNESS VARIATION | The idea of replacing rotors is all fine and good, but how can you

, . o - B
rotor —_ Pe sure you'’re pot buying tr’ouble. Only by insisting on O.E. qual
m“m' ity from your Nissan dealer’s parts department.

a0 A

Brake Pads Move Brake Pads Move
Towards Center Away from Center [
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| Disc Thickness Variation causes
pedal pulsation as the “fat” spots
pass between the pads.

]
Hub
Brake rotor
due to pad .
rubbings
. Brake rotor

| Runout makes the rotor wear
unevenly as high spots hit the
friction material.
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sense to replace them. In fact,
there is a trend going on among
repair shops to do just that and to
use their lathes less and less.

There is one caveat, though.
Many aftermarket replacement
rotors simply do not match the
quality of O.E. specimens in
either manufacturing or materials.
If you're not a metallurgist and
don't have X-ray capabilities, how
can you tell what you're getting?
We've seen cases where off-
brands weighed several pounds
less than the originals. That can
contribute to the warpage that can
result in DTV, pedal pulsation, and
a reputation-damaging comeback.
If you're going to put on new
rotors, choose only O.E. from your
local dealer's parts department
for quality and tight run-out
specifications.

Your part

The evolution in lining material
has made rotor finish much more
critical than it used to be. Some
experts say that getting this right will

eliminate 80% of noise comebacks.
Smoothness is the rule. Where 80
100 RMS was once considered
correct, now 40 60 RMS is recom-
mended. In other words, in cases
where you are turning the rotors on
your lathe and are finishing up with
a non directional swirl, use 120

to 150 grit paper instead of the
traditional 80.

One brake expert tells us that
some people get confused about
this because new rotors come with
a directional finish. "What's impor-
tant is the fineness of the finish," he
says. "New rotors will probably be in
the 30 40 RMS range, which is hard
to achieve with the average shop
lathe. Adding that non- directional
finish with an abrasive is a means to
an end."

Speaking of brake lathes, the on-
car type is an excellent choice for
several good reasons. First, it elimi-
nates the possibility of rotor mount-
ing errors that can result in runout.
While runout itself won't cause
pedal pulsation or "judder," it leads
to disc thickness variation (DTV),

| Unless you’re a metallurgist,
how will you know whether or
not those non-O.E. rotors have
a cast iron composition that’s
up to Nissan’s standards?

which certainly does manifest itself
as that distressing condition.
Runout causes the rotor to wear
unevenly as it hits those abrasive
pads in one spot on each side every
revolution of the wheel. The contact
areas will end up thinner than the
rest of the disc. Any lack of paral-
lelism between the two sides of a
rotor is the direct cause of pulsation
-- the fat places knock the pads and
piston back, and that little column of
fluid transmits this movement to

the pedal.

Second, avoiding the dreaded
squeal is often considered another
justification for the purchase of this
equipment. An exec for a company
that makes on-car lathes tells us,
"Noise comes from vibration. If you
can get all the thickness variation,
runout, and taper out of a rotor, you
can be pretty sure it won't be the
cause of noise."

Finally, an on-car lathe is by far
the best way to deal with vehicles
that have rotors that require major
surgery for removal. |

Nissan & Infiniti Tech News | 9
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Nissan & Infiniti Head
Gasket Replacement

Is it a blown gasket?
Or, something else?
Here’s how to be sure,
and procedures that will
avoid comebacks.

| Although other head gasket types are sometimes
used in Nissan & Infiniti engines, expanded graphite is
the most common.

10 Nissan & Infiniti Tech News



It would be an unusual Nissan
or Infiniti customer who comes in
seeking head gasket replacement.
More often, he or she will arrive at
your shop asking for a cure for
overheating, coolant loss, steam at
the tailpipe, or misfiring issues.

A head gasket may fail to seal
between two cylinders, or between
a cylinder and a coolant passage,
because of high mileage, which
necessarily entails many, many
heating/cooling cycles, a serious
overheating incident due to care-
lessness on the owner's part, the
use of an antifreeze that's not
approved by Nissan/Infiniti, or
improper assembly during an
engine overhaul.

The key to accurate diagnosis
lies in ruling out other possible
causes of these problems and
confirming that the head gasket is
indeed at fault by at least two
different methods so that you can
be absolutely confident head
gasket replacement will cure the
problem(s). Also, adopting a few
“best practices” in head gasket
replacement will insure against

reputation-damaging "comebacks."
Head gaskets became an espe-
cially big challenge when aluminum
heads were used with some iron
blocks (called "bi-metallic"
engines). Aluminum expands and
contracts at a different rate from
that of the block as it heats up and
cools down. Even properly bolted
down, this difference in expansion
rates, may cause “scrubbing” of the
gasket. Newer, and better, gaskets
became mandatory to handle this.
Even with later Nissan and Infiniti
engines that have aluminum blocks,
there is still a lot of squirming
going on in the head/block seam.
So, gaskets have had to evolve.
Although Nissan/Infiniti has em-
ployed several types of head
gaskets over the years, the most
common variety in use today is
expanded graphite, which is
extremely heat resistant, very
conformable to waves, pits, and
dents in the sealing surfaces, and
has excellent torque retention. It's a
natural lubricant, too, which helps it
survive the scrubbing action pres-
ent due to varying expansion rates.
While many will last a lifetime,
some percentage will fail and
allow combustion gases to escape,
or coolant to seep into a cylinder,
especially if a vehicle is allowed
to run low on coolant and overheat.
Pre-ignition or “pinging” is
another leading cause of head
gasket failure.

| One possible cause of
premature head gasket
problems is the use of
the wrong antifreeze.
Use only the type
recommended by Nissan,
ideally the O.E. formula.

Replacing a head gasket that
doesn't solve the customer's

problem is an expensive proposi-
tion for both the customer and the
independent Nissan/Infiniti shop
that performs the work. The first
“look see” at a potential head gas-
ket failure is usually a compression
test. One low cylinder, or a pair of
adjacent, low cylinders is one indi-
cation. But a good tech will get
confirmation with a second, or even
third technique before pulling the
head off.

Ruling out other
possible causes.

A good second step is a leak-
down test. A cylinder with a leak-
down rate of greater than 20% is
suspect. The value of the leak-
down test is in confirming that you
don't have a burned or otherwise
damaged valve allowing pressure
to escape the cylinder, or worn
rings. However a leakdown test
doesn't do much for actually verify-
ing a head gasket leak. If you want
to see if there is a leak from the
head gasket, apply shop air to the
cylinder and see if coolant bubbles
appear in the radiator neck.

Pressure testing the cooling
system is another method techs
should use. Again, not so much for
identifying a head gasket failure as
for ruling out other possible
causes of overheating. Sometimes
the failure will only occur when the
engine is hot. In that case, remove
the radiator cap, warm the engine
up, then install the pressure tester
to check for leaks. In general, all
cooling system faults, drippy hoses,
loose clamps, clogged radiators,
worn impellers and other faults
need to be cured or ruled out
before diagnosing a head
gasket as a cause of an
overheating problem.

Nissan & Infiniti Tech News
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Head Gasket Replacement

| A cylinder leakdown test can
tell you more than you’ve
found out from a compression
test. Listen for escaping air,
look for bubbles.

Other techniques for identifying
cylinder-to-water jacket leaks
include filling the cooling system to
the neck of the filler, and watching
for pressure pulses as the engine is
cranked over. All that compression
inside each cylinder will perform a
better test than even a pressure
tester. Again, the engine may need
to be warm. Another technique is to
place a heavy plastic bag over the
radiator neck and secure it with a
rubber band. If it inflates rapidly,
compression or combustion pres-
sure is getting into the cooling sys-
tem. If it doesn't blow up, punch a
small hole in it and use your gas
analyzer to “sniff" for exhaust gases.
Be extremely careful to only sniff
gas and not let coolant erupt or
splash onto the analyzer head,
which may damage it.

A technician who specializes in
Nissan/Infiniti gave us a valuable
insight into identifying small leaks,
saying, "l find with a slight head
gasket leak, one that doesn't leak a
lot, or all the time, the heater will
intermittently quit putting out hot air
before the vehicle starts to seriously

0
6“
CYLINDER
LEAKAGE

overheat. The lack of heat is what
brings the customer into the shop. |
had one vehicle that would only act
up once every few weeks and |
never could get a positive test for a
combustion leak.
Imagine it blowing a little combus-
tion gas into the cooling system and
forming an air bubble that impeded
coolant flow to the heater core."
Physical inspection shouldn't be
overlooked. The brown color of
water in the oil, or the "chocolate

| If any appreciable amount of
coolant has been passing
through a cylinder or two
because of a leaky head gas-
ket, there is a good chance
that the 02 sensor(s) has
become contaminated and will
only send a “lazy” signal.

milkshake" color and consistency
of oil in the coolant is unmistak-
able. A vehicle with a starting prob-
lem, white smoke, or misfire in the
mornings may be leaking coolant
into a cylinder. Allowing it to sit
overnight, and borescoping the
spark plug holes for fluid is a quick
and easy test. Any cylinder experi-
encing coolant leakage will be too
clean, completely lacking in carbon
buildup, and the spark plug will be
too clean as well. Pulling the 02
sensor and putting a clean rag over
the hole before cranking may show
coolant leakage getting blown out.
If a vehicle has been blowing white
smoke, plan on replacing the 02
sensor(s) since most antifreeze for-
mulas contain silicates, which can
contaminate the sensor.

By this point, the technician has
probably ruled out or repaired other
potential causes and has at least
two confirmations of a head gasket
leak, or cracked head, and can pro-
ceed with pulling the head. Before
removal, use a beam or dial-type
torque wrench to give each head
bolt a quick check to see if any are
significantly looser than the rest;
this also may help pinpoint the
problem. Or each bolt can be loos-
ened one full turn, and then re-
tightened to see what the torque
value is/was.

Make sure the engine has come
down to room temperature before
actually removing the head.
Otherwise, the casting may warp as
it cools without the rigid support of
the block.

If the head is going to a machine
shop, cleaning and surface check-
ing should be done there.
Otherwise, these critical details are
your responsibility. Make sure you
remove all of the old gasket
shellac, carbon, and corrosion.

Be careful not to make any deep
gouges or take off any metal in

12 Nissan & Infiniti Tech News



| Applying an aggressive “zip”
disk to the head is NOT rec-
ommended. Not only can it
make dents and waves much
faster than you might expect,
it will contaminate the engine
with abrasives that may dam-
age bearing surfaces.

the process. Gasket engineers
have told us that savage cleaning
procedures, such as using sanding
disks or wire brushes on a drill,
can cause unsealable unevenness
almost instantly. The same goes
for those aggressive "zip" disks,
which can possibly contaminate
the engine with abrasives that
may destroy bearings. So, use
proper gasket scrapers and your
favorite solvents.

Well and truly flat

Check for warpage using a
straightedge and feeler gauges

lengthwise and crosswise. The
traditional rule of thumb says if you
can slip a.006 in. gauge between
the head and the straightedge any-
where over its entire length, or a
002 in. gauge in any six inch span,
the casting is too wavy to guaran-
tee a decent seal.

But that may not be good
enough anymore. For example, at
least one of the major gasket
makers has tightened its recom-
mendations. For a V6 or three
cylinder head, it's now .003 in.
over the whole length, for a V8 or
four cylinder it's .004, and for an
in-line six .006 (come to think of
it, that's easy to remember
because the thousandths are the

same as the number of cylinders).

Max deviation from flatness
across the width remains .002,
and there should be no "sudden
irregularities" exceeding .001 in
any three inch diameter. By the
way, this is the sum of the values
for both head and deck.

But flatness isn't the only
sealing surface consideration.
The level of smoothness or
"tooth" is also important. If it's too
rough, the gasket won't be able
to fill up the scratches. For years,
people said that if it's too smooth
there won't be enough bite for a
good grip, so there'll be unwanted
movement in the sandwich.

A gasket engineer has since told
us, however, that that's not a real
concern because he's never seen
a case where a mirror-like finish
caused a problem.

If you suspect that the head is
cracked, you can see if dye test-
ing will reveal the fissure, but it
would be better to send the cast-
ing to a machine shop that's
equipped to do pressure testing.

We'd better address the ques-
tion of supplementary sealants. If
the gasket has graphite faces,
don't apply any sealer as it'll
soften that carefully manufac-
tured surface. Metal faces should
receive an even coat of a
suitable chemical sealer.

Nail it down

Clamping force on the gasket
must be exactly right, which not
only requires that the recommend-
ed head bolt tightening procedures
be used, but also that the threads
and the bolts themselves be given
proper consideration.

First, make sure the bolt holes in
the block are clean and free of
fluid (hydraulic pressure can actual-
ly cause cracks). Blow them out,
and perhaps clean them with a rifle
brush or a thread chaser.

Since most Nissan and Infiniti
engines are designed to use the
"plastic zone" or "torque-to-yield"
tightening technique, you must
measure the head bolts to be sure

Nissan & Infiniti Tech News [ 13



Head Gasket Replacement

Cylinder Head Bolt

(Measuring point) - (Measuring point)

| |
S
B ‘1\ I\\. i. .“'\
- E e T
i
U ] 11 mm (0.43 in)
o

48 mm (1.89 in)
pr=—— |

| Never reuse “plastic zone” or
“torque-to -yield” head bolts
without comparing the diame-
ters of the threads at the
points shown. If the difference
is larger than the specification,
get new bolts or risk twisting
one off and ruining your
schedule.

they have not stretched too much
to be safely reused -- a snapped
bolt would be a disaster both finan-
cially and time wise. Subtract the
head bolt diameter measurement
taken near the top of the threads
from that taken near the end of the
bolt. On an Altima 3.5L V6, for
example, those points would be 48
mm and 11 mm from the end of
the bolt, respectively. If the
difference exceeds the published
limit, which will typically be on the
order of 0.11 mm (0.0043 in.),
replace the bolts with new ones.

If the bolts are to be reused,
clean them with a wire brush, then

| Nissan’s service engineers
know what procedures will
produce the proper clamping
force on a head gasket , and
provide graphics to help techs
understand the process, such
as the one shown on the right.
Follow the instructions to the
letter.

coat the threads with engine oil.
On certain Nissan and Infiniti

engines, head bolts need to be

replaced every time they are

"Nf¥&dn particulars

Late-model Nissan and Infiniti
engines continue the company's
legacy of durability and dependabil-
ity. Your job is to make sure these
characteristics are retained after
you've made repairs, and that
means adhering to Nissan's specif-
ic procedures. The company's
service engineers know what
works, so resorting to short cuts or
half-baked methods is asking for a
damaged reputation.

We'll provide a couple of exam-
ples of the particulars of head gas-
ket replacement:
= On the 2000 Maxima 3L V6

(VQ30DE), make sure to rotate

the crankshaft until #1 piston is

Install the cylinder heads on the
cylinder block. Tighten the cylinder
head bolts in five steps in the order
shown.

Step A: 98 N-m (10 kg-m, 72 ft-Ib)

Step B: 0 N-m Loosen in the
reverse order of tightening

240 deg. BTDC of its
compression stroke before
installing the heads or
piston/valve interference will
occur.

= On the 2000 Sentra 1.8L
(OG18DE), a bead of RTV
Silicone Sealant (Part Number
999MP-A7007) must be applied
to the seam at the front of the
head gasket. The major bolts
should be angle torqued in this
sequence: 22 ft. Ibs,, 43 ft. Ibs,
loosen completely, 22 ft. Ibs,,
then an additional rotation of 50-
55 deg. The small bolts at the
front (11-14) should be
tightened to 56-74 in. Ibs.
Use the proper order, of course.

Obviously, we can't give the
details for every year and model
Nissan and Infiniti engine, but the
above should illustrate that you
must look up the specific instruc-
tions for each to assure against
catastrophe. |

Step C: 39.2 N-m (4.0 kg-m,
29 ft-lh)

Step D: 90° degrees clockwise
Step E: 90° degrees clockwise
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Nissan performance

Nissan Motorsports
Announces New Catalog
and Racer Support
Program

NASHVILLE, Tenn.
(July 29, 2008)

- Nissan Motorsports has
announced a new, revised
Competition Parts catalog and
Racer Support Program. “Nissan
has always believed in creating a
partnership between the company
and the dedicated teams who com-
pete in our vehicles,” said Nissan
Motorsports Marketing and
Operations Senior Manager Ron
Stukenberg.

“At Nissan Motorsports, our
goal is to make available a full
selection of high-quality track-
ready components and make
them easy to access. We also
want to provide a support struc-
ture for those dedicated teams
who use our components.”

The revised 120-page Nissan
Motorsports catalog is now avail-
able and engineered to allow
Nissan, Infiniti and Datsun compe-
tition drivers find and purchase
parts with ease. The catalog fea-
tures a revised look and includes
several new products and features.
An electronic version of the cata-
log is also available at www.nis-
san4parts.com.

The Racer Support Program is
available to teams in multiple
competition series and with
multiple sanctioning bodies. Some
of the series are: Sports Car Club
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of America (SCCA) Road Racing
and Solo, Grand Am KON
Challenge Series and Rolex Sports
Car Series, Lucas Oil World Series
of Off-Road Racing (WSORR),
Championship Off-Road Racing
(CORR), NOPI Drag Racing
Association (NDRA), the Formula
Drift Championship and others.
“We always look forward to com-
petitive success in all Motorsports
venues.” said Stukenberg. “Nissan
has a record total of 88 SCCA
National Runoffs National
Championships, well ahead of
every other manufacturer, and
we're looking to add more
championships all the time.”

To be eligible for the Racer
Support Program racers must be
registered with Nissan Motorsports
and must display official current
“Nissan” logo and “NISMO” (Nissan
Motorsports, International) die-cuts
on designated areas of the car or
truck during all race events.

The drivers’ race suits must also
display a current Nissan patch on
the upper chest. |

For more information on the
Racer Support Program, or to
order the catalog, contact
Nissan Motorsports at
888 833-3225 or nmc.race@nis-
san-usa.com.

Nissan & Infiniti Tech News |

15



Nissan &?Infiniti Tech News

How’s That Fuel Pump?

One of the first
tests that should
be performed
during a no-start or drivability diagnosis
is for proper fuel pressure. But there’s
more than just pressure to think about.
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Have you checked the fuel
pressure? When we discuss a
symptom that a vehicle is exhibit-
ing, this is one of the first ques-
tions we have to answer. It would
be disheartening to perform all
sorts of time-consuming scoping
of ignition waveforms, sensor
specifications and voltage read-
ings of signals only to find the
culprit was a problem with fuel
pressure. In the age of OBD I
diagnostics, CAN communication
among modules and pulse-width
modulated signals, we often over-
look the most basic tests such as
that for fuel pressure. But there is
so much more we can test about
a fuel pump. Also, there are many
more factors we have to think
about besides the pump that
affect the fuel supply to the injec-
tion system. Let's see what some
of those problems might be.

Under pressure

As long as they have been called
Nissans, they have used a fuel
pump mounted inside the tank (not
true with the previous Datsun
nameplate). Of course, Infiniti vehi-
cles have always had it there. The
pumps these days are mounted in
"fuel pump modules." These
include the pump assembly, level
sensor and supply and return lines.
They also may include the pressure
regulator on “returnless” systems.

Going back to “Fuel Supply 101,
the function of a fuel pump is to
draw gasoline from the tank and
send it through lines to the injec-
tion system mounted in the air
intake manifold. A fuel pressure
regulator makes sure that an ade-
quate and consistent supply of fuel
is available at the injectors. It keeps
the fuel at the specified psi even if

engine demand increases or
decreases. It does this by maintain-
ing spring pressure on a diaphragm
against which the excess pressure
from the pump pushes (the supply
pressure from the pump is always
higher than the required pressure).
Most pumps are capable of putting
out double the operating pressure.
The 80 or so psi hits the diaphragm
and forces a bypass valve open to
allow the excess pressure to return
to the tank, thus keeping the
pressure at the specified level.

Fuel rail-mounted pressure regula-
tors are often vacuum-assisted.
Manifold vacuum is applied to the
spring pressure side of the regulator.
This pulls up on the diaphragm and
lowers fuel pressure slightly. While
under acceleration manifold vacuum
drops, which allows fuel pressure to
increase. This additional fuel is help-
ful in high-demand situations.

Keeping in mind exactly how EFI
operates will provide you with more
ways of testing it, and allow you to
arrive at accurate diagnoses, espe-
cially in those hard-to-find intermit-
tent problems.

Tapping in

Nissan/Infiniti does not typically
provide a Schrader valve on their fuel
rails for checking fuel pressure. Also,
the rail on the V6 is underneath the
upper intake plenum, so it is difficult
to get to. Tapping into the feed line
from the fuel filter is the right way to
connect your gauge. Nissan/Infiniti
uses a flange-style fitting starting in
about 1999, so make sure you have
the necessary adapters from fuel
pump kit J-44321, available at your
local Nissan/Infiniti parts counter.

Always remember to play it safe
and reduce pressure before discon-

necting any fuel line. This can be
achieved by using the Consult I,
going into “Work Support” and
selecting “Fuel Pressure Release.”
Or, you can remove the fuel pump
fuse, run the engine until it stalls,
then crank it two or three times.
Just don't forget to put the fuse
back when you're done connecting
your gauges.

Pressure can be checked with
the fuel pump relay jumped and the
engine not running, or by simply
running the engine. Of course, with
the engine running manifold vacu-
um is applied to the regulator so
pressure will be 5 to 10 psi lower
than with the engine off. If monitor-
ing fuel pressure while driving, have
someone else at the wheel for
safety's sake. Watch pressure care-
fully. Nissan and Infiniti provide fuel
pressure specs with and without
vacuum applied to the regulator.
Under acceleration, fuel pressure
should increase. If under hard load
you see the pressure dropping you
can suspect that something is
going wrong with fuel volume.

Another test is that of “dead
head” pressure. Here, you clamp off
the return line from the pressure
regulator back to the tank. As men-
tioned earlier, almost all pumps put
out just about double the
regulated pressure. By blocking the
return line you can see the maxi-
mum pressure the pump is capable
of producing, which should be
almost double the engine-running
pressure. If the psi does not
increase significantly, then you may
have a weak pump. We recommend
that you do not leave the return line
blocked for very long. Only perform
this test long enough to read the
gauge.

Fuel volume is another helpful
test. Remove the fuel feed line

Nissan & Infiniti Tech News
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How’s That Fuel Pump???

and safely run the fuel into a
measuring container. Crank the
engine for 156 seconds and
measure the quantity of fuel
delivered. You should get about a
pint. If you prefer, you can jump
the pump relay with the key on --
expect about one quart in 30
seconds. Restrictions in the sys-
tem such as a collapsed fuel
strainer in the tank or a clogged
fuel filter can reduce fuel volume
and cause drivability problems.

Don’t just throw
in a pump

There are other factors involved
in fuel pump performance than
just the condition of the pump
itself. Fuel pumps are electro-
mechanical devices that rely on
proper power and ground to
function. If there is a problem with
either, you could install several
fuel pumps and still not have the

l . N i
F l \
| If fuel pressure is not up to
spec, it doesn’t necessarily

mean the pump is bad. In this
assembly, you can see green

copper oxide corrosion
forming in the wiring to the
pump, which causes high
resistance and poor pump
performance.

| You can measure voltage at the pump control module, which is
mounted in the trunk. In this case, the relay is providing 13.8
volts and the module is grounding the pump completely to get
maximum output.

necessary pressure or volume. So,
you should perform electrical tests
on the system, such as monitoring
voltages to the pump.

This can be tricky since the pump
is not always easy to get to. You
can check voltage at the relay or
fuse, but it could drop across con-
nectors after the relay. You need to
verify proper voltage at the pump,
which will probably require removal
of the pump. Luckily, Nissan and
Infiniti have typically installed a fuel
pump inspection cover either
underneath the rear seat, or in the
trunk, which makes life much easi-
er. You can check voltage at the top
of the fuel pump module and verify

the ground without having to drop
the tank. If you find a problem with
voltage drop between the fuel
pump module and the fuel pump
inside the tank, you may need to
replace the unit as an assembly.

It makes sense to always do an
amp draw test, which can let you
know if the pump is working too
hard (a clogged filter or a blocked
return line, perhaps?), or is on the
way out. Most Nissan and Infiniti
fuel pumps draw about 5 to 5.5
amps. This can easily be checked
with an ammeter between the
switched contacts of the fuel pump
relay, or at the fuel pump fuse. Most
quality digital multi-meters (DMMs)
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can measure safely up to 10 amps,
so this shouldn't be a problem.
Keep in mind that when you start
the vehicle the “in-rush” created by
the pump starting up will increase
amp draw until it settles down into
its true operating amperage.

Additional fuel
pump controls

Nissan/Infiniti has also
incorporated an additional control
of the fuel pump. Under low-load

KQ-1

A ZeEro @B

CM100 .

situations, the engineers felt that
the pump didn't need to be operat-
ed at full power. So, they installed a
dropping resistor in the ground side
of the pump wiring. This reduces
the voltage through the pump for
low demand situations to about 9
volts. The addition of a fuel pump
control unit can also ground the
pump directly in higher demand sit-
uations, bypassing the dropping
resistor and producing full fuel
pump operation. You can bypass
the relay and send full battery volt-
age to the pump by placing a
jumper wire between the fuel pump
ground and the ground of the mod-
ule. So, if you see slightly lower
pressure and volume numbers on
some Nissan and Infiniti vehicles.

Finally ...

remember that the control module
may be reducing voltage to the
pump.

With the sensitivity of computer-
ized fuel injection systems, some-
thing as simple as incorrect fuel
pressure can cause everything from
an illuminated MIL to a drivability
concern. If your tests point to a
worn-out pump as the cause of the
problem, replace it with a genuine
Nissan/Infiniti O.E. pump, which
was not only designed to work with
the control module, but will also
have predicable pressure and amp
draw specifications. Its long life is
another benefit that customers
will appreciate. |
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| You dont need access to the
fuel pump to check its amp draw.
An inductive ammeter and a loop
of wire installed in place of the
fuse works fine. Or, you can use a
scope and a low current probe.

| Here is a wiring diagram of a fuel pump control module on
a 2000 Nissan Maxima. The module receives a signal from the
PCM. Depending on this signal, the module either grounds
the fuel pump directly, or allows it to ground through the
dropping resistor only.
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Nissan/Infiniti Parts Department
Clean Cabin Air and Good Profits

As you know, most Nissan
vehicles have a feature that helps
keep the interior environment
healthy and comfortable. It's your
job to inform them and recommend
regular filter replacement, which is
a profitable job.

The idea of filtering the air that
ventilates a vehicle's interior isn't
new. In fact, Nash introduced the
"Weather Eye" system in 1938
(that's 70 years ago!), one of the
features of which was filtration.
Very little happened along those
lines for many decades, but the
concept came alive again in the
1990s. In fact, various Nissan and
Infiniti cars and SUVs have had
cabin filters for over a dozen years.

The air filter removes unwanted
particles such as mold, bacteria,
pollen, tobacco smoke residue and
dust from the vehicle’s HVAC
system. It also minimizes the
bad odors associated with such
contaminants. In addition, it helps
minimize odors associated with
driving: exhaust fumes; environ-
mental and industrial pollution and
others (ever drive past a dead
skunk or a hog farm?).

Nissan owners require clean air
in their vehicles. Replacing the
cabin air filter routinely helps keep
interior air as clean as possible.

The trouble is that most motorists
don't have a clue that their cars
even have this great feature. So,
it's your responsibility to educate
them so that they can have the
benefits they deserve. You will also
see a good profit on replacement.
Use the Owner's Manual as a
sales tool.

Also, many models were deliv-
ered with a filter-capable HVAC
system, but with no filter actually
installed. An original-equipment-

design air filter kit is available from

your local Nissan/Infiniti dealer's
parts department for upgrading
these systems.

Choked off

The cabin air filter, just like the
engine air filter, needs to be
changed regularly. Clogged or
restricted filters reduce the airflow
from the vents resulting in poor
circulation. Symptoms include
inadequate heating or cooling,
inefficient windshield defrosting,
or bad odors. The evaporator may
even freeze up, stopping flow
at the vents.

Nissan/Infiniti recommends that
the cabin filter be changed
annually, or every 15,000 miles,
whichever comes first, or more

frequently in dusty conditions.

Whenever you replace a filter,
don't forget to affix the caution
information and service reminder
label to the inside lip of the glove
box, or to the driver's door pillar. It
will help remind the customer to
have the cabin air filter checked
and build business for you.

Genuine Nissan/Infiniti cabin
filters take out over 90% of parti-
cles over three microns. For even
better air purification, or to address
odor problems, ask your dealer
about the availability of premium
charcoal filters for the model in
question.

Maintaining the air filtration sys-
tem is a “win-win" situation for both
you and your customer. They con-
tinue to receive the
benefits of clean air, better heat
and air conditioning efficiency; and
you get an additional boost to your
work orders. |
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Nissan & Infiniti Ignition
System Service

Here’s how to keep them dependable.

| In pre-COP systems, the secondary components that handled high voltage were vulnerable,
so they needed to be replaced periodically.

Nissan & Infiniti Tech News




Historically, automotive ignition
systems needed more maintenance
than just about anything else on
the car. Not only would the points,
plugs and condenser need to be
replaced frequently, but to assure
good performance the ignition tim-
ing had to be reset between tune-
ups because as the points' rubbing
block wore, spark was retarded.
Also, the distributor cap, rotor, coil
and spark plug wires were all sub-
ject to various kinds of damage,
such as carbon tracking, so were
routinely replaced.

Today, of course, everything is
different, and the term "tune-up"
has become an anachronism. On
the other hand, ignition systems are
vastly more sophisticated, so every-
thing involved has to be in nearly
perfect condition or you can expect
driveability, performance and igni-
tion problems, and diagnosis has
definitely gone high-tech.

The purpose of the ignition sys-
tem is to ignite the compressed
air/fuel mixture at the instant that
will generate the maximum power
and the minimum amount of emis-
sions. Spark timing is determined
by a table of data inside the elec-
tronic control module (ECM), which
looks at engine rpm, load, tempera-
ture, etc. Feedback from a knock
sensor will cause the ECM to retard
the timing to prevent engine dam-
age. Timing may also be retarded
while the engine is being cranked
both to make it easier to crank and
to prevent kickback.

Traffic COP

The ECM utilizes crankshaft and
camshaft position sensors to know
where the engine is in the firing
order and when a particular piston
is approaching top dead center

(TDC). Distributors, rotors, and
spark plug wires have mostly been
replaced by Coil-On-Plug (COP)
technology, which Nissan was one
of the first to employ.

When the time is right to fire the
spark, the ECM will send a signal to
an ignitor circuit within the COP.
The ECM monitors the current
flowing to the coil during the dwell
period and can detect an open or
shorted coil. An ignitor is little more
than a power transistor with some
added circuitry to limit the maxi-
mum current flow through the pri-
mary side of the coil. Turning the
transistor off causes electrical
current to stop flowing through the
coil, and a spark is generated as

| Nissan was one of the
first carmakers to use Coil-
On-Plug technology, which
eliminates many of the

components that
prone to problems.

were

the magnetic field of the coil col-
lapses, producing high voltage in
the secondary, which is connected
directly to the spark plug itself.
The actual power for the coils is
supplied through the ignition relay;
the ECM simply switches it on

and off using the transistor in the
ignitor circuit much like a normally-
closed relay.
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Ignition System

The Nissan Consult Il not only
allows you to access DTCs, but
also gives you the capability of
disabling cylinders, which is a

great diagnostic help.

Killing cylinders with the
Consult 11

Using the Consult Il, a technician
can disable one cylinder at a time
to determine cylinder balance or
“contribution.” A sufficiently serious
misfire will set a DTC; a potentially
cat-damaging misfire will cause the
MIL not just to illuminate, but to
flash. The challenge comes with a
very slight misfire, one not occur-
ring frequently enough to set a
misfire code. Often a coil just
beginning to fail will cause a
P1320 to set. The customer may
come in with complaints of a “stum-
ble” or “fishbite” along with the MIL.

Using a clamp-on current probe,
Nissan and Infiniti techs can identi-
fy the problematic coil by watching
the current “ramp” of all six ignitors.
A current flow of less than 7.5
amps will often point to the trouble-
some coil. That number isn't hard
and fast; looking at the scope pat-
tern is the trick. If one “ramp” or
“waveform” is noticeably lower than
the rest, or deformed (as if the
ignitor's power transistor is fried),
there’s the problem. Measuring
several good vehicles before having
to diagnose a problem one will help
the tech in learning to “read” cur-
rent ramp waveforms. Note that a
piece of white tape around the
bundle of wires leading from the

ECM to the coils provides an ideal
location to put the amp clamp. If
you're not fluent using an oscillo-
scope, this is the perfect diagnostic
situation in which to learn. Simply
adjust the timebase and gain on
your scope until you've got a rea-
sonably sized and scaled image,
and identify the coil waveform
that's noticeably different from
the rest.

Attached to the crankshaft (on
some engines, the flywheel) is a
toothed ring that allows the crank
position sensor (CKP) to tell where
the engine is relative to TDC. A
double-wide tooth creates a sync
pulse that tells the ECM, “I'm at the
top now.” Regular teeth give the
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ECM the ability to determine how
far the crank has rotated, how fast,
and whether it is accelerating or
decelerating. This last point is
important. Each time a piston fires,
the engine accelerates slightly. An
engine idling at 800 rpm is actually
running at speeds between
(approximately) 775 and 825 rpm,
speeding up when a piston fires,
slowing down before the next one
fires. If the signal from the crank
sensor fails to show the expected
acceleration, the usual cause is a
misfire; one cylinder not making its
normal contribution.

Measuring the flywheel's acceler-
ation or lack of acceleration has to
be done carefully, however, since a
vehicle being driven off-road can,
because of bumps and holes,
cause false readings. Newer vehi-
cles are less prone to this problem
than older ones, the ECM software
having been improved over the
years. Misfires occurring while the
engine is decelerating in fuel cutoff
mode “don’t count” either.

A crank sensor cant do it all. As
with any four-stroke engine, at top
dead center, the #1 piston could
be either on a compression or an
exhaust stroke, and the ECM has
no way of knowing which. This is
where the cam position sensor
(CMP) comes in. Since the cams
are driven at half the speed of the
crankshaft, a sensor on the
camshaft provides the additional
information the ECM needs to tell
whether a particular piston is on
a compression stroke or an
exhaust stroke.

Singing solo

When the engine is first started,
the ECM doesn't know where any
of the pistons are, or where to send
a spark.. The engine must rotate

one or two times for the ECM to
see the sync pulse from the crank
sensor and get an internal phase-
locked loop in sync. Think of it as
the ECM electronically “humming
along” with the crank sensor. If the
crankshaft suddenly “falls behind,”
as it does in a misfire situation, the
ECM notices its lovely duet has
suddenly become a solo act and it
will set a code.

But that's not the only synchro-
nization that needs to happen.
While the engine is being cranked
the ECM needs to synchronize the
signal coming from the camshaft
position sensor with the crank sen-
sor to determine which piston will
be the next to reach TDC on a
compression stroke, so it can send

a spark to that cylinder, and have
the engine actually fire up and run..
Before it does this, the ECM per-
forms a sort of relevancy check. If
the signals are too far out of
whack, indicating, perhaps, a
stretched timing chain, a PO350
DTC may be set.

Cam and crank sensors work the
way most automotive sensors do,
with a toothed ring sporting either
one double-wide tooth or a double
wide (Arkansas) gap for sync, a
magnet, and a Hall effect sensor
that can detect presence of tooth
or gap. How can and do these sen-
sors go wrong? For starters, heat
may cause them to fail. Or, they
may break down physically and
allow oil to seep in.

| Since the crank sensor is such a critical component, you
should probably think twice before installing anything but an

OEM replacement.
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Ignition System

Scope and DMM

There are a number of checks a
Nissan or Infiniti tech can make on
cam and crank position sensors.
The best is using an oscilloscope
to view the output waveform, espe-
cially when there’s a concern over
whether or not a sensor is intermit-
tent. Far less reliable, but quick and
easy, is a resistance check of the
sensor, using a DMM. Resistance
specs can be found in the
Nissan/Infiniti TIS system, although
with Hall effect devices, all you're
usually doing is ruling out shorts
and opens. Measuring the AC
amplitude with a voltmeter isn't
generally advised with Hall effect
CKP and CMP sensors.

What happens if the CMP signal
is lost while the engine is running,
say, due to an intermittently open
connection? The ECM won't know
when to fire the spark. The ECM
may be humming along, but after a
second or two the engine itself
may have sped up or slowed down
to where a spark arrived too early,
and engine damage could result
from kickback. Far too early could
cause a backfire through the intake
manifold, and damage the MAF,

In contrast, if the crank position
sensor CKP drops out, it doesn't
have to be quite as big a deal.
Misfire detection gets lost.
However, the ECM can continue
running on CMP information alone.
A DTC gets set because if the sig-
nal doesn't come back, the owner
won't be able to restart the car
after turning it off. A recent Nissan
TSB calls for a software update
that ensures that the engine
doesn't stall in the event of a
temporary CKP dropout.

Older Nissans with breakerless
(optical disc) systems built into the
distributor generally have only one
type of failure: Oil contamination. If

| To avoid misfire codes and other possible issues, spark plugs
should be original equipment specification. You can be sure of that
if you go OEM.

the PCV system on the vehicle isn't
adequately maintained excessive
crankcase pressure can force oil
up into the distributor and foul the
disc. Cleaning occasionally works.
Otherwise, distributor replacement
is required as the disc is not
designed for R&R. You should
check for other “common” distribu-
tor problems like moisture intrusion
and carbon tracking as well.

Aftermarket parts
problem

Driveability issues (hesitation,
stalling, misfires) may be caused
by some aftermarket parts, or by
consumer installation. Today'’s
ignition systems are electrically
“tuned” including the length of

spark plug wires, sensor imped-
ance, coil resistance, etc. Even use
of some aftermarket spark plugs
can result in misfires and

codes getting set, especially on
supercharged engines. Some after-
market COPs may sometimes set a
P1320 right out of the box. A
recent posting on iATN described a
tech who installed two full sets of
aftermarket coils (12) and
continued getting a P1320; current
ramping (as described above) and
replacement of the questionable
coils with OEM Nissan parts
immediately cured the problem.
Once again, the cost of a
comeback far exceeds the few
dollars that might be saved on a
non-OEM ignition part. |
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Nissan & Infiniti Dealers

| 79772?ALASKA

Anchorage

Continental Nissan/Anchorage
907.562.2427

| ALABAMA

Bessemer

Heart Of Dixie Nissan Inc
205.428.6314

Birmingham
Crown Nissan
206.979.5420

Birmingham
Jim Burke Nissan
205.324.3371

Mobile
Pat Peck Nissan
251.476.7800

| ARKANSAS
Fayetteville
Superior Nissan
479.442.4251

North Little Rock
North Little Rock Nissan
501.945.6191

| ARIZONA

Avondale
Avondale Nissan
623.907.5000

Chandler
Power Nissan Chandler
480.461.4300

Mesa
Earnhardt's Nissan/Super
480.324.8800

Peoria
Peoria Nissan
623.815.5600

Phoenix
ABC Nissan
602.264.2332

Phoenix
Midway Nissan
602.866.6600

Scottsdale
Infiniti Of Scottsdale
480.941.0055

Scottsdale
Pinnacle Infiniti
480.991.4100

Scottsdale
Pinnacle Nissan
480.998.9800

Tempe

Power Nissan Tempe
480.598.6000

Tucson
Jim Click Nissan
520.884.4100

| CALIFORNIA

Alhambra
Alhambra Nissan
626.289.6161

Antioch
Antioch Nissan
925.755.2600

Bakersfield
Nissan Of Bakersfield
661.835.8600

Berkeley
McKevitt Nissan
510.848.2206

Carson
Superior Nissan Of Carson
310.835.1178

Cerritos
Cerritos Infiniti
562.402.7855

Cerritos
Cerritos Nissan
562.402.2277

Chico
Chico Nissan, Inc.
530.891.1777

City Of Industry
Superior Nissan/Puente Hills
626.965.5060

Clovis
Nissan Of Clovis
559.297.6919

Colma
Serramonte Nissan
650.994.1661

Concord
Dirito Bros Goncord Nissan
925.676.4400

Concord
Niello Infiniti
925.676.0200

Corona
Corona Nissan
951.735.3360

Downey
Downey Nissan
562.334.1090

Duarte
Performance Nissan
626.305.3000

Dublin
Dublin Nissan
925.452.8000

El Cajon
Mossy Nissan El Cajon
619.588.0500

El Monte
Power Nissan El Monte
626.350.8868

Elk Grove
Infiniti Of Elk Grove
916.405.7000

Elk Grove
Nissan Of Elk Grove
916.405.5000

Escondido
Infiniti Escondido
760.796.5500

Fairfield
Nissan Of Fairfield
707.402.3200

Folsom
Folsom Lake Nissan
916.608.5300

Fontana
Fontana Nissan
909.574.2288

Fremont
Superior Nissan/Fremont
510.651.5800

Fresno
Lithia Nissan Of Fresno
559.436.6000

Gardena
Gardena Nissan, Inc
310.532.1600

Glendale
Glendale Infiniti
818.543.5000

Glendale
Glendale Nissan
818.240.6000

Huntington Beach
Surf City Nissan
714.842.6666

Imperial
Rogers & Rogers Nissan
760.352.2900

Irvine
0C Nissan-Irvine
949.951.7575

Los Angeles
Universal City Nissan, Inc.
818.769.8100

Millbrae
Daland Nissan, Inc.
650.697.8397

Mission Hills

Superior Nissan/Mission Hills
818.920.1100

Mission Viejo

Infiniti Of Mission Viejo
949.916.4200

Modesto

Central Valley Nissan, Inc.
209.526.3320

Monrovia
Metro Infiniti
626.303.1000

Montclair
Infiniti Of Montclair
909.625.8990

Montclair
Metro Nissan Of Montclair
909.625.5575

Napa
Napa Nissan, Inc.
707.253.1551

National City
Mossy Nissan, Inc.
619.474.7011

Oakland
Infiniti Oakland
510.639.2000

Oceanside
Mossy Nissan Oceanside
760.720.9797

Ontario
Empire Nissan, Inc.
909.390.9977

Orange
Stadium Nissan
714.633.8430

Oxnard
Team Infiniti
805.485.9998

Oxnard
Team Nissan
805.485.8787

Petaluma
North Bay Nissan, Inc.
707.769.7700

Redlands
Metro Nissan Of Redlands
909.793.3377

Redwood City
Peninsula Infiniti LLC
650.369.4000

Richmond
Hanlees Hilltop Nissan
510.222.4900

Riverside
Raceway Nissan
951.571.9300

Riverside
Riverside Infiniti
951.324.8282

Roseville
Sacramento Infiniti, Inc.
916.969.4000

Sacramento
Maita's Nissan Sacramento
916.488.5400

San Bernardino
Nissan Of San Bernardino
909.885.3883

San Diego
Kearny Mesa Infiniti
858.573.1700

San Diego
Pacific Nissan
858.581.3200

San Jose
Capitol Nissan
408.978.1234

San Leandro
San Leandro Nissan
510.347.4000

Santa Clara
Frontier Infiniti
408.243.4355

Santa Clara
Stevens Creek Nissan
408.983.5900

Santa Cruz
Santa Cruz Nissan
831.426.5100

Santa Monica
Infiniti Of Santa Monica
310.394.1888

Santa Monica
Santa Monica Nissan, Inc.
310.998.2200

Santa Rosa
Nissan Of Santa Rosa
707.545.7050

Sherman Oaks
Miller Nissan, Inc.
818.787.8400

Signal Hill
Schaiers' Nissan/Long Beach
562.426.0333

Simi Valley
First Nissan
805.526.9700

Stockton
Stockton Nissan
209.956.6500

Sunnyvale
Falore Nissan
408.735.6888

Temecula
Quality Nissan/Temecula
951.676.6601

Thousand Oaks
Nissan Of Thousand Oaks
805.497.4515

Torrance
Infiniti South Bay
310.325.5555

Torrance
Power Nissan Torrance
310.370.7401

Tustin
Infiniti Tustin
714.832.6111

Tustin
Tustin Nissan
714.669.8282

Vallejo
Vallejo Nissan, Inc.
707.643.8291

Van Nuys
Miller Infiniti, Inc.
818.782.1000

Victorville
Valley Hi Nissan
760.241.1700

Visalia
Nissan Of Visalia
559.734.3333

West Covina
West Covina Nissan
626.732.1000

Westlake Village
Infiniti Of Thousand Oaks
818.865.9600
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Woodland Hills
Woodland Hills Nissan
818.346.6200

| COLORADO

Aurora
Infiniti Of Denver
303.671.6000

Aurora
Tynan's Nissan Inc
303.341.7330

Centennial
Go Nissan Arapahoe
303.790.7333

Colorado Springs
South Colorado Sprngs Nissan
719.550.3030

Colorado Springs
Woodmen Nissan
719.234.1000

Englewood
Larry Miller Nissan
303.762.9922

Greeley
Enhrlich Nissan
970.353.5333

Lakewood
Empire Lakewood Nissan
303.232.8881

| CONNECTICUT

Greenwich
Infiniti Of Greenwich
203.869.0255

Hartford
Harte Infiniti, Inc.
860.524.1993

Hartford
Harte Nissan, Inc.
860.549.2800

Manchester
Decormier Motor Sales Inc
860.643.4165

Middletown
Middletown Nissan, LLC
860.632.6550

Milford
Napoli Nissan
203.877.5141

North Haven
Executive Nissan
203.239.5371

Shelton
D'Addario Nissan
203.929.5391

Simshury
Hoffman Nissan
860.651.3256

Wilton
Bruce Bennett Nissan
203.544.8371

| DELEWARE

New Castle
Sheridan Nissan, LLC
302.326.6100

Newark
Porter Infiniti
302.368.6305

Newark
Porter Nissan
302.368.6300

| FLORIDA

Clearwater
Lokey Motor Company
727.531.4774

Clearwater
Lokey Nissan
727.789.8100

Coconut Creek
Infiniti Of Coconut Creek
954.861.6100

Coral Springs
Coral Springs Nissan Inc
954.753.1700

Davie
Warren Henry Infiniti Of Davie
954.734.2500

Daytona Beach
Daytona Nissan
386.274.6800

Fort Lauderdale
Maroone Nissan/Ft Lauderdale
954.527.3400

Fort Myers
Sutherlin Nissan
239.415.8600

Jacksonville
Atlantic Infiniti, Inc.
904.642.0200

Jacksonville
Coggin Nissan At The Avenue
904.880.3000

Jacksonville
Mike Shad Nissan/Jacksonville
904.389.3621

Lakeland

Jenkins Nissan, Inc.
863.686.2800

Miami

Bill Seidle's Nissan Inc.
305.633.8000

Miami

Esserman Nissan, Ltd.
305.626.2600

Miami

Maroone Nissan Of Miami
305.448.7431

Miami
South Motors Infiniti
305.256.2000

Miami
Warren Henry Infiniti
305.652.9999

Naples
Naples Nissan
239.643.3800

Orlando
Celebrity Nissan
407.657.9500

Pembroke Pines
Maroone Nissan/Pembroke
954.433.3400

Port Charlotte
Harbor Nissan
941.629.1171

Sarasota
Coast Infiniti
941.924.1211

Sarasota
Gettel Nissan Of Sarasota
941.923.1411

Tallahassee
Kraft Nissan
850.576.6171

Tamarac
Sawgrass Infiniti
954.360.9400

Tampa

Courtesy Nissan Of Tampa
813.870.3333

Tampa
Infiniti Of Tampa
813.879.3223

Village Of Palmet
Maroone Nissan Of Kendall
305.259.2600

West Palm Beach
Infiniti Of Palm Beach
561.615.3300

West Palm Beach
West Palm Nissan
561.683.7100

Winter Haven
Hill Nissan, Inc.
863.299.2161

| GEORGIA

Buford
Sutherlin Nissan Mall
678.714.1885

Chamblee
Capitol City Nissan, LLC
770.455.1122

Conyers
Conyers Nissan
770.922.7600

Decatur
Nalley Infiniti-Decatur
404.292.6930

Duluth
Gwinnett Place Nissan
770.476.7771

Duluth
Infiniti Of Gwinnett
678.812.8500

Gainesville
Carriage Nissan
770.532.6335

Kennesaw
Town Center Nissan
770.423.9691

Lilburn
Stone Mountain Nissan
678.252.3100

Macon
Paul Walsh Nissan Inc.
478.781.8440

Marietta
Team Nissan Of Marietta
770.422.4546

Morrow
Nissan South
770.968.1360

Rome
Heritage Nissan
706.291.1981

Tifton
Interstate Nissan, Inc.
229.382.7777

Union City
Infiniti Of South Atlanta
770.774.9151

Union City
Nissan South Union City
770.964.4900

HAWAII

Honolulu
Infiniti Of Honolulu
808.836.0848

Honolulu
New City Nissan
808.524.9111

Lihue
Nissan Of Kauai
808.245.6731

Waipahu
Tony Nissan
808.680.7150

[ILLINOIS

Barrington
Motor Werks Infiniti, Inc
847.381.8900

Buffalo Grove
Arlington Nissan/Buffalo
847.590.6100

Countryside
Continental Motors Inc
708.352.9200

East Peoria
Uftring Nissan, Inc.
309.690.6200

Highland Park
North Shore Nissan
847.433.7900

Libertyville
Liberty Import Center
847.680.8000

Lisle
Infiniti Of Lisle, Inc.
630.241.3000

Loves Park
Anderson Nissan, Inc.
815.633.3460

Matteson
Hawkinson Nissan, LLC
708.720.4800

Niles
Star Nissan, Inc.
847.647.1555

Northlake
Al Piemonte Nissan Inc
708.343.3800

Oak Lawn
Kelly Nissan, Inc.
708.499.1000

Orland Park
Infiniti Of Orland Park
708.403.4700

Orland Park
Orland Park Nissan, Inc.
708.403.1300

Wood River
Autocenters Nissan, Inc.
618.251.3000

[ INDIANA

Indianapolis
Andy Mohr Nissan, Inc.
317.298.2000

Indianapolis
Dreyer & Reinbold Infiniti
317.573.0222

Indianapolis
Ed Martin Nissan
317.359.9231

Indianapolis
Hubler Nissan, Inc.
317.888.9227

Indianapolis
Tom Wood Nissan, Inc.
317.848.8888

Mishawaka
Gurley-Leep Nissan
574.277.5800

Noblesville
Butler Nissan
317.774.9300

I KANSAS

Olathe
McCarthy Olathe Nissan
913.324.7200

| KENTUCKY

Lexington
Glenn Infiniti
859.263.2848

Louisville
Sam Swope Infiniti
502.499.5070

I LOUISIANA

Baton Rouge
All Star Nissan, LLC
225.272.9330

Baton Rouge
Infiniti Of Baton Rouge
225.753.4433

Harvey
Ray Brandt Nissan Inc
504.367.1666

Houma
Greg Le Blanc Nissan
985.447 1111

Metairie
Premier Nissan/Metairie
504.455.5800

Metairie
Ray Brandt Infiniti/Metairie
504.832.2005

I MAINE

Auburn
Bertera Nissan, Inc.
508.832.9611

Beverly
Roland D. Kelly Nissan
978.922.1405

Bourne
Nissan Of Bourne
508.759.4400

Danvers
Kelly Infiniti
978.774.1000

Fitchburg
Ron Bouchard's Nissan
978.345.1800

Hyannis
Balise Nissan Of Cape Cod
508.771.3636

Lynnfield
Kelly Nissan Of Lynnfield
781.598.1234

Marlborough
Marlboro Nissan
508.481.3232

Medford
Colonial Nissan/Medford
781.395.5300

Norwood
Infiniti Auto Of Norwood
781.329.3040

Raynham
Mastria Nissan, Inc.
508.824.8614

West Springfield
Jerry Rome Nissan
413.746.2266

I MARYLAND

Annapolis
Sheehy Infiniti/Annapolis
443.837.0300
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Baltimore
Antwerpen Security Nissan
410.298.4400

Baltimore
Bob Bell Chevrolet/Nissan
410.288.2500

Bel Air
Bel Air Nissan, Subaru
410.879.1133

Clarksville
Antwerpen Nissan, Inc.
410.531.5703

Ellicott City
Norris Nissan West
410.465.5550

Frederick
Frederick Nissan
301.662.0111

Glen Burnie
Sheehy Nissan
410.760.3500

Laurel
Tischer Nissan
301.498.3322

Marlow Heights
Passport Nissan/Marlow Heights
301.423.8400

Rockville
Darcars Nissan
301.309.2200

Salishury
Pohanka Nissan/Salisbury
410.548.4700

Timonium
Nationwide Motor Sales Corp
410.252.8000

Waldorf
Sheehy Nissan Of Waldorf
301.843.5300

I MICHIGAN

Grand Rapids
Pfeiffer Infiniti, Inc.
616.940.8989

Novi
Suburban Infiniti, Inc.
248.471.2220

Novi
Suburban NIssan/Farm Hills
248.471.0044

Portage
Cole Century Nissan
269.323.3200

Traverse City
Traverse City Auto Plaza
231.946.5540

Troy
Suburban Infiniti Of Troy
248.731.3300

Troy
Suburban Nissan, Inc
248.649.2300

| MINNESOTA

Bloomington

Feldmann Imports Inc.
952.837.6300

Bloomington

Luther Infiniti Of Bloomington
952.888.5555

Brooklyn Park
Brooklyn Park Automotive
763.424.4400

Burnsville
Walser Nissan
952.435.5550

Inver Grove Heights
Luther Nissan
651.457.5757

Maplewood
Kline Nissan
651.379.4300

I MISSOURI

Creve Coeur
Plaza Infiniti
314.301.1707

Ellisville
Moore Nissan
636.394.0330

Kansas City
Jay Wolfe Nissan
816.459.4800

Kansas City
Major Infiniti, Inc.
816.941.0770

Saint Louis
Suntrup Nissan Volkswagen
314.892.8200

Springfield
Mayse Infiniti, LLC
417.883.0353

I MISSISSIPPI

Brandon
Gray-Daniels Nissan Brand
601.948.3050

Gulfport
Pat Peck Nissan
228.864.6411

Hattiesburg
Petro Automotive Group
601.264.4411

Jackson
Deuce Mcallister Nissan
601.352.2626

Jackson
Gray-Daniels Nissan North
601.956.7522

Tupelo
Carlock Nissan Of Tupelo
662.844.3113

 MONTANA

Billings
Billings Nissan, LLC
406.655.1111

Bozeman
J.C. Billion, Inc
406.582.7777

Missoula
Missoula Nissan, Inc.
406.549.5178

NORTH CAROLINA

Cornelius
Lake Norman Infiniti
704.237.8000

Gastonia
Nissan West
704.867.0000

Greenshoro
Crown Nissan
336.292.9191

Greenshoro
Modern Infiniti, Inc.
336.852.5981

Matthews
Infiniti Of Charlotte
704.847.9010

Raleigh
Crossroads Infiniti, Inc.
919.981.5656

Winston Salem
Modern Infiniti
336.767.7800

Winston Salem
Modern Nissan, Inc.
336.767.8260

NEBRASKA

Omaha
Infiniti Of Omaha
402.592.2200

Omaha
Nissan Of Omaha, LLC
402.493.4000

| NEW HAMPSHIRE

Manchester
Team Nissan, Inc.
603.644.8326

Nashua
Infiniti Of Nashua
603.891.1400

Nashua
Peter's Auto Sales, Inc.
603.889.1166

I NEW JERSEY

Avenel

Route 1/ Nissan Woodbridge
732.815.2500

Bloomfield

Lynnes Infiniti

973.743.3100

Bloomfield
Lynnes Nissan City Inc.
973.743.2111

Butler

Route 23 Nissan, LLC
973.838.0800

Cherry Hill

Cherry Hill Nissan, Inc.
856.667.8300

Egg Harbor Township
Holman Infiniti/English Creek
609.383.6100

Flemington
Flemington Infiniti
908.782.6868

Flemington
Flemington Nissan
908.782.3673

Freehold

DCH Freehold Nissan
732.780.3600
Hasbrouck Heights
Meadowlands Nissan
201.796.5050

Lynbrook

Infiniti of Englewood LLC
201.568.1200

Maple Shade
Holman Infiniti
856.231.4400

Monmouth Junction
Acme Nissan
732.821.9300

North Plainfield

North Plainfield Nissan
908.755.6400

Stanhope

Lynnes Nissan West, Inc.
973.347.2200

Toms River

Pine Belt Automotive, Inc
732.349.3030

Union Beach

Pine Belt Nissan/Keyport
732.264.4333

Woodbury
Woodbury Nissan, Inc
856.853.0150

NEW MEXICO

Albuquerque
Garcia Infiniti
505.217.3000

Albuquerque
Melloy Nissan
505.265.8721

Albuquerque
Reliable Nissan
505.338.3888

NEVADA

Henderson
Henderson Nissan
702.558.5800

Las Vegas
Desert Nissan
702.871.7000

Las Vegas
Planet Nissan
702.876.8000
Las Vegas
Towbin Infiniti
702.252.8800

Las Vegas
United Nissan
702.457.8061

INEW YORK

Albany

Armory Nissan Inc.
518.641.7777
Ambherst

Mike Barney Nissan
716.833.9888
Bayside

Star Nissan, Inc.
718.423.0500
Blauvelt

Rockland Nissan
845.358.6700
Brooklyn

Bay Ridge Nissan, Inc.
718.238.8000
Brooklyn

King's Nissan Inc
718.376.0538
Greenvale

Baron Nissan, Inc.
516.621.2300
Huntington Station
Habberstad Nissan, Inc
631.439.7000
Inwood

Five Towns Nissan
516.239.0100

Jackson Heights
Koeppel Nissan Inc
718.898.7800

Lynbrook
Legacy Infiniti, Ltd.
516.536.9000

Malta
Nissan Of Saratoga, LLC
518.886.4800

Manhasset
Infiniti Of Manhasset
516.773.1000

Mt. Kisco
Nissan City North
914.242.3990

New York
Infiniti Of Manhattan Inc
212.399.1900

0Ozone Park
Nissan Of Queens
718.835.8300

Port Chester
Nissan City/Port Chester
914.937.1777

Saint James
Competition Infiniti
631.361.4636

Schenectady
Lia Nissan
518.579.2000

Smithtown
Smithtown Nissan, Inc.
631.361.9696

Syosset

Legend Nissan, Ltd
516.496.8181

West Islip

Atlantic Nissan Superstore
631.587.0700

Westbury
Advantage Nissan
516.338.5600

White Plains
Pepe Infiniti, Inc.
914.428.0900

I OHIO

Bedford
Infiniti Of Bedford
440.439.0400

Columbus
Germain Nissan
614.418.4500

Columbus
Ricart Nissan, Inc.
614.836.6251

Dayton
Matt Castrucci Nissan
937.434.4723

Dublin
Infiniti Of Columbus, LLC
614.793.1000

Hilliard
Buckeye Nissan, Inc.
614.771.2345

Streetshoro
Classic Nissan
330.422.7300

Tallmadge
Tri-City Nissan
330.633.3234
Toledo

Yark Nissan
800.848.9275
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Willoughby
Sunnyside Nissan
440.951.1100

| OKLAHOMA

Broken Arrow
Nelson Nissan
918.258.6581

Edmond
Bob Howard Nissan, Inc.
405.478.5380

Oklahoma City
Bob Moore Infiniti, Inc.
405.748.8000

Oklahoma City
Hudiburg Nissan, Inc.
405.631.7771

Tulsa
Jackie Cooper Nissan
918.249.9393

Tulsa
Riverside Nissan, Inc.
918.628.0280

| OREGON

Beaverton
Beaverton Infiniti
503.626.8822

Eugene
Lithia Nissan Of Eugene
541.686.2211

Gresham
Gresham Nissan Subaru Inc
503.661.1200

Medford
Lithia Nissan
541.773.3655

| PENNSYLVANIA

Allentown
Rothrock Motor Sales, Inc
610.439.8485

Ardmore
Infiniti Of Ardmore
610.649.3600

Camp Hill
Brenner Nissan
717.697.8400

Concordville
Concordville Nissan
610.459.8900

Conshohocken
Conicelli Nissan
610.825.4200

Doylestown

Fred Beans Nissan/Doylestown
215.345.6900

Erie

Porreco Nissan, Inc.
814.860.8377

Exton
Exton Nissan
610.594.7400

Fairless Hills
Peruzzi Nissan
215.943.6200

Feasterville
Colonial Nissan Inc
215.364.1100

Harrisburg
Faulkner Nissan, Inc
717.558.8220

Montgomeryville
Montgomeryville Nissan
215.661.9300

Moon Township
West Hills Nissan
412.262.9020

Pennsdale
Alexander Nissan Inc.
570.546.4925

Philadelphia
Chapman Nissan LLC
215.492.1200

Pittsburgh
Cochran Nissan/South Hill
412.343.3200

Pittsburgh
Pittsburgh East Nissan
412.824.9020

Pleasant Hills
Bowser Nissan
412.469.2100

State College
Nissan Of State College
814.238.2447

West Chester
Infiniti Of West Chester
610.696.6700

Wexford
Wright Automotive Group
724.935.4646

Willow Grove
Infiniti Of Willow Grove
215.784.9320

York
Apple Nissan, Inc.
717.755.9504

| RHODE ISLAND

Warwick
Inskip Infiniti
401.821.9790

West Warwick
Inskip Nissan
401.821.1510

ISOUTH CAROLINA

Charleston
Baker Infiniti Charleston
843.852.4001

Charleston
Morris Motors, Inc
843.571.2810

Columbia
Dick Smith Nissan
803.256.6600

Greenville
Crown Nissan Greenville
864.254.7700

Hardeeville
Key Infiniti, LLC
843.208.9100

Hardeeville
Key Nissan, LLC
843.208.2700

Rock Hill
Harrelson Nissan, Inc.
803.668.171

| TENNESSEE

Bartlett
Wolfchase Nissan
901.255.3800

Chattanooga
Prebul Infiniti Of Chattanooga
423.899.8934

Jackson
Carlock Nissan Of Jackson
731.422.4658

Johnson City
Tri-Cities Nissan, Inc.
423.282.4731

Knoxville
Harper Infiniti, Inc.
865.690.1970

Memphis
Jim Keras Nissan Inc
901.373.2800

Nashville
Downtown Nashville Nissan
615.248.5100

| TEXAS

Arlington
Don Davis Nissan, Inc.
817.467.7911

Austin
Austin Infiniti, Inc.
512.454.9489

Austin
South Point Nissan
512.444.1400

Austin
Town North Nissan
512.451.7411

College Station
Douglass Nissan, Inc.
979.764.7726

Conroe
Streater-Smith Nissan
936.760.2446

Corinth
North Texas Nissan
817.267.6411

Corpus Christi
Ed Hicks Nissan, Ltd.
361.854.1955

El Paso
Casa Nissan, Inc.
915.772.1488

El Paso
Hoy-Fox Infiniti
915.775.8585

Euless
Grubbs Infiniti, Ltd.
817.318.1200

Farmers Branch
Bankston Nissan Of Dallas
972.450.2400

Fort Worth
Thornhill Nissan
817.560.9000

Houston
Baker-Jackson Nissan North
281.890.5656

Houston
Baker-Jackson Nissan South
713.661.9955

Houston
Clear Lake Infiniti
713.589.4000

Houston
McDavid Nissan
713.941.0600

Houston
Mossy Nissan
281.496.2200

Houston

North Houston Infiniti
281.569.3100
Houston

Southwest Infiniti
713.779.2800

Humble
Robbins Nissan
281.446.3181

Irving
Bankston Nissan In Irving
972.438.4300

League City
Clear Lake Nissan
281.557.5300

Lewisville
Bankston Nissan Lewisville
972.420.9500

Longview
Patterson Nissan/Longview
903.758.4135

Mcallen
Bert Ogden Nissan
956.631.6666

Mckinney
Nissan Of Mckinney
214.544.4900

Mesquite
Trophy Nissan
972.613.2200

Plano
Crest Infiniti
972.422.1100

Round Rock
Round Rock Nissan
512.244.8500

San Antonio
Ancira Nissan, Inc.
210.558.5001

San Antonio
Gunn Infiniti, Ltd.
210.824.1272

San Antonio
Gunn Nissan, Ltd.
210.496.0806

San Antonio
Ingram Park Nissan
210.681.6300

Tyler
Peltier Nissan
903.561.7300

Weatherford
Jerry's Nissan
817.596.3811

| UTAH

Murray
Tim Dahle Nissan
801.262.5521

Ogden
Ken Garff Nissan Ogden
801.627.6700

Salt Lake City
Ken Garff Nissan
801.322.5663

[ VIRGINIA

Chantilly
Infiniti Of Chantilly
703.322.3600

Charlottesville
Colonial Nissan
434.978.3711

Chesapeake
Hall Nissan Chesapeake
757.233.8200

Christiansburg
New River Nissan, Inc.
540.382.2903

Forest
Lynchburg Nissan, Inc.
434.385.7733

Hampton
Pomoco Nissan Of Hampton
757.838.6111

Manassas
Sheehy Nissan Of Manassas
703.361.5161

Midlothian
Pence Nissan
804.378.3000

Norfolk
Green-Gifford Nissan
757.284.3140

Richmond
Pearson Infiniti
804.527.0300

Springfield
Sheehy Nissan/Springfield
703.922.7900

Vienna
Infiniti Of Tysons Corner
703.556.6900

Virginia Beach
Charles Barker Infiniti
757.437.4014

Virginia Beach
Hall Nissan Virginia Beach
757.631.7600

Woodbridge
Cowles Nissan
703.497.3000

South Burlington
Freedom Nissan, Inc.
802.864.7400

| WASHINGTON

Auburn
Auburn Nissan, Inc.
253.833.4700

Bellevue
Nissan Of The Eastside
425.688.8800

Burien
Burien Nissan, Inc.
206.242.7070

Edmonds
Campbell-Nelson Nissan
425.774.2174

Everett
Performance Nissan
425.347.5763

Fife
Infiniti/Tacoma At Fife
253.231.4300

Olympia
Olympia Nissan
360.754.5500

Renton
Younker Nissan
425.251.8100

Spokane
Wendle Nissan
509.468.9000

Tacoma
Bruce Titus Tacoma Nissan
253.473.6200

| WISCONSIN

Green Bay
Gandrud Nissan
920.468.6800

Madison
Infiniti Of Madison
608.277.2277
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High-Speed Alignment and Increased
Productivity in a Small Footprint...

Patented Hunter technology allows installation of the new HawkEye" high
alignment system in a minimum of bay space. And patented high-speed p
features help the technician perform accurate alignment service FAST!

See HawkEye High-Definition
Alignment in action at

www. hunter.com/hawkeye HUNTER
Engineering Company

Copyright © 2008 Hunter Engineering Company
HawkEye is a frademark of Hunter Engineering Company



Iridium Plugs

-Built for sp;ed

ARRIVING SOON!

There is a powerful new lineup of DENSO spark'plugs that are
engineered and manufactured to exacting OE specifications.
They are racing to Nissan & Infiniti dealers near you.




