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A WORD FROM THE PRESIDENT
Do You Have Web Presence?

ast month I wrote about already have. But those are not a
advertising and the method that strong web presence. They will help
I use once each year to those who are already looking for you
determined which medium is find you - like the business white pages
working best for my business. Tosum up  once did. Those listings never drove
the most recent results in one sentence, the customers to your door. If you
value of a phone book ad now pales in remember, they were also free. You
comparison to having a good presence on  needed an ad in the Yellow Pages to
the web. attract business. Today, that ad is a
After randomly Google searching a website.
few dozen ERA members, I was surprised Without a website, you are losing
that so many were lacking a web presence. opportunities every single day. A
Improving your shop's web presence may  website does not have to be elaborate.
seem like an intimidating task, but it is It can be done as a do-it-yourself
essential to survive in tomorrow's business  project, if you have some computer
world. While I am not a web expert for skills, time and patience. But your
sure, I have taken that step myself and I success will depend heavily on the
feel that I can speak from my own amount of effort that you put into it. If
experience. I'd like to share a few tips to your time is as short as mine, it is
help you on your journey. probably best to pay a local web
What does “good web presence” really  professional to do it for you. What
mean? It means simply that anyone they can do in an hour might take you
searching for the goods and services that  days to figure out.
you provide must

le to fin . .
zfliiil;tl?singday:zr:b “Without a website, you are
search like Google, losing opportunities
Bing or Yahoo! ; »

What will they every single day:

find? If you have not
done so recently, I strongly suggest that Choosing the right professional is
you do a series of web searches using key ~ important. But before you begin
words like: alternator, starter, battery and  looking for the person, you must first
the town and state in which you are define what you want. Do research on
located. Then search for your business by ~ your own. Look at your competition's
name, city and state. You may be amazed = websites. Look at the websites of other
by the number of free listings that you ERA member's. Look at the websites
of other small businesses in your area.
Write down or sketch your ideas.
Decide what you want. Next month I'll
share a little more.

Think of a website as a billboard
along a busy highway - but one in
which the drivers place themselves
only in front of the billboards for the
things that they need and are looking
for right now.

/”/& Dietrich
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PLAIN TALK — LET'S NOT RETREAT,

Let's Reload!

At = /) BYROBBUKSAR

oth in conversation and in print, I find myself referring

to the past frequently, maybe too frequently - those

heady days when living was easy and opportunity was

boundless for the average guy. Why do I do it?
Because it sure seems that most folks that I chat with seem to be a
little narrow as to why they’re going through the trials and
tribulations they are.

Back when most of us began, 30 to 40 years ago, the streets of
the U.S. were paved with gold. We had an overabundance of
everything - food, clothing, shelter, jobs, business opportunities
and last but not least, money, which went a long way. We were the
world’s breadbasket, the source for any and all industrial goods
and the greatest creditor nation. Yes, almost everyone owed us
money and was in our debt. We had no competitors and were the
absolute top of the heap! Never in recorded history has a young
nation with a relatively small population controlled as much
wealth. The British did a formidable job in the last century but
paled in comparison to the U.S. We only had 4% of the world’s
population yet we were consuming 60% of the world’s resources!

Frankly, I think our country was singled out and blessed by
the creator. I sure don’t see any actions on our part that warranted

cases can get murder plea-bargained down to a speeding ticket!

So, here’s the bottom line. The world markets, economies and
opportunities have changed and the U.S.A. is at the top of that list.
It has already happened. Our population and many businesses,
especially small, are not prepared for the demands of the present or
future.

We all lack the skills because we didn’t need them. We
dropped out of high school and fell into a great job or business
that needed work and our attendance but required little if any
education. Why? Because the domestic demand for just about
anything far exceeded the supply. Now, much of the world is
industrialized and is competing for every dollar on the planet. You
already know this but I want to say it anyway. The offshore guys
and major corporations are kicking our butts! We are offering little
to no competition because most us just don't know what to do.

So, here is what I propose to all of my friends and neighbors
beginning with myself. Go for help and don’t be too proud to ask
for it. My dad admonished the three of us never to get too proud
to ask for help. Now, I'm making the same suggestion to all of you.
I would hate to see independently-owned small business become a
museum display instead of a viable reality.

those blessings. Nevertheless, I don't feel guilty
about the prosperity but thankful as I think you
should also.

When most of us began, there was so much

“It only takes one idea or maybe even a change
of direction to alter the outcome of a situation.”

domestic business, job opportunities and money,
it was truly inconceivable. Formal education and or training were
helpful, but not necessary! You didn't need a college degree or
even a high school diploma to make a good buck. I've talked to
many of you who are quite proud of your success without the
benefit of finishing high school. Almost as if it’s a badge of honor?
I mean no disrespect or negative criticism. Yet, I think we all have
to come to terms that we were the recipient of incredible blessings.
Sweat equity paid huge. Some did better than others but it was
still unprecedented compared to others who worked even harder
in other parts of the world. It was wildly abundant!

There was no school or training for rebuilding. It was simple
stuff. You took a few apart, located the problem, fixed or replaced
what was broke, cleaned it up, painted it and sold it for a
handsome profit.

The demand was so great for units and repaired parts that an
industry grew-up around it. No marketing or sales skills were
necessary. Just hang out a shingle and let word of mouth do its
job. In a twinkling of an eye, we all had more business than we
could contend with and a ton of money was made by all. It was
the gift that kept on giving!

Bear with me, I'm getting close. There is an inherent problem
or syndrome that often accompanies unwarranted, undeserved
prosperity. This also occurs with a lot of promotions. After a few
years of prosperity and being treated differently by any and all, the
recipient of the good tidings begins to believe that he or she is
really something special and deserving. Maybe even an expert or
authority on just about anything. Why? Because the folks in our
country treat celebrities and folks with wealth better than they
treat their own families. Fame and fortune in our country in most

Keep this in mind if nothing else because it’s really important.
It only takes one idea or maybe even a change of direction to alter
the outcome of a situation. Consider this. A new round of fame
and fortune is only moments away in an idea that you don’t know
where to uncover!

So, here are a few of Rob’s suggestions on where and how to
uncover this idea and where to begin looking for help.

« Join your local Chamber of Commerce. Of course, they will
be looking for your intellectual contribution, so give it. Keep in
mind; this is not the place to grandstand. You have 2 ears, 2 eyes
and one mouth. I suggest that you use the eyes and ears a lot more
than your mouth. Consider joining the National Chamber of
Commerce also.

o The U.S. Small Business Administration (sba.gov). They
have loans and grants available.

« sba.gov(.gov)>starting-business. This site provides
information about buying or leasing equipment or buying
government surplus.

o practiblecommerce.com. 20 government sites to help small
business. The government is screwed without us and wants to
help. They are reducing barriers to entrepreneurs. Look into the
start-up American Partnership, as well.

« small business.chron.com The federal government offers
grants to qualifying small business.

o Bizcircle.att.com/ Grow your business by connecting with
industry leaders today.

« score.org Score is a non-profit association dedicated to
helping small business. They are successful retired executives.

What I just presented was a small sample of the information
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PLAINTALK

sources out there. None of us have to remain in the dark or
time-warp if we don’t want to. Take some of your idle or profit-
less time and put it to good work for yourself. If you don’t know
how to Google, get your child to help you because they do. If
there are no kids around, go to the public library. The library is
the most underutilized government asset in the entire system.
They usually have little to do and will be glad to help.

Google federal governments help for small business.

Google your state government.

Most all of the major universities and business schools have
very helpful web sites. There are free and at very least very
affordable help all over just for the asking and looking.

Speaking for myself, ’'m asked frequently if I am retired or
ready to. My reply is, “And what, miss all the fun!” I hope that I
am blessed with enough health and stamina to continue playing
the great game of business. I would hate to leave the game board
by being pushed off it via major corporations and off-shore
concerns. Speaking for myself, 'm beginning to put a few points
back on the board. Iintend on putting up a bunch more. Please
don’t get discouraged, we’re not too old to re-train and re-tool.

During Bill Clinton’s first presidential campaign, he
admonished everyone that a whole bunch of the labor-intense
manufacturing jobs and industries that left and would continue
leaving would not be coming back to the U.S. Every president
has said the same since. They all have also said the government
would help all (who were interested in the help) re-educate and
in many cases re-tool for the future.

No one likes leaving their comfort zone. Yet, I suspect for
those of us who refuse to move are going to be introduced to the
drain. Look around you. Those who have already begun being
proactive are doing well!

Let’s move together and take a moment to fall back - not in
retreat but in reload instead! Then let’s come out blasting! The
world loves a winner and that’s what Americans are—winners!
God Bless America and our little industry.

Rob Buksar can be reached at International Winding, Inc.
1-630-832-8264
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PULSE WIDTH MODULATION
Old Trick — New Dogs

Hyundai-Kia, Nissan-Infiniti, & Suzuki Go PWM

BY GENE KAISER

t has been 12 years since General Motors introduced

alternators with a variable voltage set point. They called

their system regulated voltage control or RVC for short.

The charging voltage on vehicles with RVC can be fine
tuned to fit battery state of charge and a variety of driving
conditions. A control module determines what voltage is best
and commands the regulator to use a specific voltage setting or
Vset via a one-way PWM (pulse width modulation) signal. On
most GM vehicles, that control module is the vehicle's PCM.
But on some pickups and SUV's, a dedicated BGCM (battery
generator control module) was used.

PWM is basically just a low voltage on-oft signal that
switches at a specific frequency, 5 volts at 128 Hz (hertz or
cycles per second) in the case of GM's RVC systems. The “on”
time, measured as a percentage, translates to specific voltage set
points. Longer “on” time in the signal equates to a higher Vset.

Ford has been using a similar PWM signal to remotely
control Vset dating back to 1998 on some of their vehicles.
They have increased its use since then. The later Ford PWM
plug code has changed terminal identification to LI-RC-BVS
(Lamp Indicator, Regulator Control, and Battery Voltage
Sense). It works the same as before, just an “old trick” that Ford
renamed. The big difference between Ford and GM is the
polarity of the PWM signal.

But most recently Ford appears to be moving away from
PWM and more toward a LIN network to adjust Vset. The
growing trend among auto manufacturers is to integrate the
alternator into the vehicle's single wire communication
network. Those systems use BSS or LIN protocol with a
command terminal on the regulator that allows for two-way
communication between the control module and the regulator.
Network communication can be handled through a single wire
using ground as a reference. That type of voltage control was
explained in detail in the May issue of the Exchange.

Today, many automotive manufacturer's are opting to use
BSS or LIN to optimize charging system voltage. But so far,
GM has not joined them. They have so far continued to use a
one-way PWM signal. Suzuki, with close ties to GM, also used
a PWM signal to change Vset on some models prior to leaving
the US market in 2012.

Several years ago, Nissan-Infiniti and Hyundai-Kia each
introduced their own remote voltage control systems, based
upon PWM signals. These new PWM signals are very similar to
GM's RVC and Ford's RC. Some of those vehicles are now out
of warranty and their alternators are beginning to show up on
rebuilder's front counters. Testing them is simple if you have
the correct tool.

Nissan Infiniti PWM

Nissan and Infiniti began using PWM to adjust voltage in
some models as early as 2006. Their first applications to apply
the technology were both Mitsubishi alternators with L-S-C
terminals, C being PWM from the PCM (see Figure 1). You
may notice that the plug code for this alternator is 325, which

covers 25 different Lester numbers as of this writing. However,
only some of the alternators covered by the 325 plug code use
PWM. On the others, the C could be any type of
communication including a field monitor. You can see in the
Infiniti's charging system diagram (see Figure 2) that the C
terminal is connected to a control module called an Intelligent
Power Distribution Module (IPDM) which in turn is part of the
ECM's network.

Many different tools are available that can test PWM
alternators. In the photos, we are using our Regitar RRT001
test box, which will allow you to operate the regulator under a
wide range of duty cycles instead of just one or two. The Nissan
and Infiniti alternators are the same polarity as GM's RVC so
we have set the switch to GM on the test box. In the photos,
you can see how changing the PWM signal input affects the

|
c S L
PLUG CODE 325

Figure 1 - Plug Code 325. On Nissan-Infiniti, the C terminal
receives a PWM signal from the control module to adjust the
Vset (regulator’s voltage set point).
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Figure 2- On this Infiniti system diagram, you can see that the
C terminal is connected to an IPDM, which generates the PWM
signal that controls the Vset.
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PULSE WIDTH MODULATION

regulator's Vset. The duty cycle on this “C” pin operates just like
the GM and Ford regulators that were controlled by PWM. You
may wonder if you really need to test operation at different duty
cycles. In most cases, one or two will verify correct voltage
range. But you have to also watch the charge warning lamp. I
prefer to verify that the lamp operation is correct throughout the
operating range, making sure the lamp does not illuminate when
it should not but lights when it should.

In the photos you can see how I connected a PWM regulator
to a similar Mitsubishi alternator with a dummy regulator
installed in it (see Figure 3). The lamp connects to “L” and
battery sense connects to “S” just like many L-S units in past.
When I start bench this unit should turn itself on, turn the
warning lamp off and regulate at 14.5V (see Figure 4). We then
apply load to the unit to test the stator, rectifier and output. At
this point I like to remove the load and keep unit running at
about 4,000 RPM and remove power from the sense terminal.
That should do two things, send the regulator into secondary
regulation of about 15.5V and turn the indicator lamp on,
showing that there is a problem (see Figure 5).

Figure 5 - This is the readout after B+ has been removed
from the S terminal to test lamp operation. The regulator
has entered secondary regulation because of the lack of sense
voltage. Note that the indicator lamp has been turned on to
indicate a problem.

Figure 3 - For regulator testing, the PWM regulator is connected
to a Mitsubishi alternator with a dummy regulator.

Figure 4 - This is the readout after excitation without any input Figure 6 — Here we are testing the PWM on a low duty cycle.

to the C terminal. It is charging at the default rate of 14.5v. The Picoscope above shows the signal at 20% on, 80% off.
Note that the Vset is 12.3v.

6 - JULY2016 - ERA EXCHANGE - www.electricalrebuilders.org



PULSE WIDTH MODULATION

Reconnecting B+ to S should return the regulator to a normal
voltage setting. Then, we send a square wave PWM signal like
that used in all RVC systems from the center pin in our test box
plug. With the alternator still running at 4,000 RPM I can turn
the knob to change the Vset by changing the duty cycle of the
regulator. (see Figures 6 and 7). The Picoscope above in the
photos shows the PWM signal. You can see that the field is on
20% and off 80% in the first photo. In the second picture the
field is on 80% and off 20%.

Always let the unit you're testing warm up and perform a
load dump test. It's also a good idea to run the unit at a high
RPM and watch for any voltage fluctuations on your meter(s).

Hyundai Kia PWM

The second PWM system that we will explain is being used
on some Hyundai and Kia vehicles with Valeo alternators. The
terminals on these alternators are C-FR-L, or plug code 348 (see
Figure 8). Note that C in this case receives the PWM signal
directly from the vehicle's PCM. On these applications, the lamp
terminal L is used to excite or turn-on the regulator. The FRis
just like Ford's FR in that the PCM monitors the field to keep up
with the precise amount of mechanical load that is being placed
on the engine by the alternator.

The PCM can change the Vset by changing the duty cycle of
the field, just like Ford did with their RC terminal. In the photo
(see Figure 9) we have connected “L” to test the indicator lamp
and our test box (switched to Ford) is connected to the “C” pin.
We have also connected the FR pin to a voltmeter to monitor
voltage on the field.

Running this alternator at 4,000 RPM, the lamp goes off and
the unit begins to charge at 14.3V. We now can control the duty
cycle by adjusting the PWM signal from the test box. The voltage
should change, just like other PWM controlled regulation. After
we check the regulator for its Vset response to changes in the
signal, we can load the unit and watch the FR voltage change just
like it did on Ford's “LI” pin. Once we are applying a load to the
unit we can watch the voltage change on our voltmeter and know
that the FR pin is working correctly (see Figure 10) .

Figure 7 — Here we are testing with the ‘on” time at 80%. The
charge voltage has increased to 15v.

FR L C
PLUG CODE 348

Figure 8- The Hyundai and Kia applications use plug code 348.
This system is similar to Ford's RC applications.

Figure 9 - Here we have a Valeo/Hyundai PWM regulator
connected to a Valeo alternator with a dummy regulator. Notice
that we are reading voltage on the FR terminal with the DVM.
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PULSE WIDTH MODULATION

Figure 10 - Here is the readout on the Valeo/Hyundai alternator
running at 4,000 RPM under a 100 amp load. Notice that the FR
terminal voltage on the DVM has dropped as expected.

Subaru PWM
Just about all C-PWM regulators operate at the same
frequency and square wave signal. At another time we will
explain the Subaru system, but with this L-S-C regulator, the
input to the lamp pin is what you must test properly.
In Conclusion
All charging systems in which the alternator's voltage set

Did you get your
April Specials 8%
discount from
Gary Nelson?

Check www.dixie-electric.us for
weekly and monthly specials.

More special discounts are on their way!

point may be adjusted by the vehicle's PCM are command or
COM charging systems. The medium of communication may
differ, having titles like, BSS, LIN, RLO, RVC, RC or PWM.
Technically, that should also include the early Honda alternators
with which the PCM could simply ground the C terminal to
drop the Vset. All of these systems make an adjustable Vset
possible, controlled by an electronic module outside of the
alternator. They also all share the same primary purpose which
is to save fuel. However, they cannot all be tested the same way.

It is our business to know and understand all of these
charging systems. We must make ourselves familiar with the
terminology and methods of testing - which test lead or box
must be used to evaluate each alternator that we encounter. It is
our job to be confident that we have the knowledge and tools to
test our own work properly.

We have come a long way since seeing those first C
terminals in the late 80's. They may have functioned differently
and the exact methods are constantly changing. But the means
used, adjusting regulator Vset, has remained pretty much the
same. Here at REGITAR we have begun to ID all new C
terminals as PWM, BSS, LIN in the hope it will help you
whenever you have to test an alternator that you may not yet be
familiar with.

Gene Kaiser is Quality Control and Technical Manager for
Regitar-USA.

ANYTHING ODDBALL GIVE US A CALL!

C.C. BATTERY GO.

QUALITY AND SERVICE SINCE 1923
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QUICKCABLE * LUCAS CAV - BUSSMANN
KEI « MITSUBISHI « POWERLINE * NIKKO

DRIVES SOLENOIDS
COMPONENTS CONVERSIONS

800-531-1038 « FAX 361-882-9163 « 361-882-5561
e-mail: ccbattery@aol.com * www.ccbattery.com
3513 AGNES ST. « CORPUS CHRISTI, TX 78405
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WHAT’S INSIDE THE CONNECTION

REALLY COUNTS!

BY DAN MARINUCCI

pplying silicone paste inside connections is an
effective but often overlooked way to protect them
from the elements. Here’s why it may be a
problem-solver for you.

All automotive electricians agree that protecting electrical
connections from rain, snow, road salt, salt air, etc., is vitally
important. But they may disagree on cost-effective ways to
accomplish this goal. Mind you, silicone paste isn't the only
technique available. However, I've used it since the late 1970s and
had excellent results with it. You may find it to be helpful, too.

Back in 1977, I was fortunate to interview several engineers
who told me about silicone paste, which some people called
dielectric grease or silicone grease. Others call it spark plug boot
grease; some automakers recommended using this silicone lube
to prevent spark plug boots from sticking to the spark plugs.
Advocates of silicone paste boasted that severe underhood
temperatures would not melt this grease — even when used inside
plug boots near hot exhaust manifolds.

Those engineers also said that silicone paste would protect
the insides of common electrical connections. What’s more, it
would do this without increasing the resistance of that
connection. (In other words, the silicone grease would not affect
a connection on which there already was adequate metal-to-
metal contact between the two sides of that connection.)

However, what the silicone paste would do is fill all those
tiny, unavoidable air gaps between two metal terminals. Filling
those tiny gaps would - and does — prevent everything from salt
air to salt water from penetrating the connection and damaging
it. Since the late 1970s, I have used silicone paste inside countless
connections on countless vehicles. Countless times, I have
disconnected these connections years later; cleaned off the
silicone paste and the metal terminals still looked fresh with no
hint of corrosion. Furthermore, I have never seen underhood
heat melt silicone paste.

To the best of my recollection, I got my first DVOM (Digital
Volt-Ohmmeter) in 1978 or ’79. The digital meter’s response and
sensitivity fascinated me. So I used it to practice voltage drop
tests on both healthy as well as suspect connections. (This means
turning on the circuit and measuring the voltage change across a
connection.) Repeatedly, I experimented by opening good
connections, treating them with silicone paste and checking
voltage drop a second time. Since the late 1970’s, I have never,
ever measured an increase in voltage drop after treating a
connection with silicone paste!

No, you don’t need to treat every electrical connection with
silicone paste. But it may be a problem solver for you on those
connections that are extra-vulnerable to the elements. Note that
some companies sell silicone paste as described earlier: Silicone
grease, spark plug boot grease, etc.

A variety of companies sell silicone paste / grease in a variety
of packages. One of your suppliers probably offers this kind of
product. You also can search the Internet for dielectric grease,
silicone paste, etc. I happen to prefer the eight-ounce, brush-top
can of silicone paste offered by 3M (Part No. 08946). Surely I
don't use it as frequently as a busy shop does. But an eight-ounce

can has lasted 10 years for me.

You may be able to protect some electrical connections by
coating the outside of the connection. Sometimes, trying to cover
the outside of a connection alone isn't as effective as you had
hoped. But treating the inside of a connection with a dab of
silicone paste may provide that little extra level of confidence
you're seeking - especially with a connection that’s exposed to the
weather in some way.

Figure 1 — Here’s an eight-ounce can of 3M’s version of the silicone
paste or dielectric grease. Today, this costs approximately 25 bucks -
but it works and lasts!

Figure 2 - This is common Honda battery terminal that I have
cleaned and treated with a film of silicone paste. Years of experience
has shown me that I remove the battery cables from this battery
years from now, the battery post will still look just like this one.

Figure 3 — Here, a helper cranks the engine while I hold one
voltmeter lead on the battery post and the other lead on the battery
terminal itself. Performing countless voltage drop tests just like this
has shown me that the reading on a healthy connection is usually
less than 0.10 volt. Beware, many battery connections that look
good outside are actually corroded inside!

www.electricalrebuilders.org -
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MINITUNE UPGRADE

Achieving Accurate Readouts

BY JIM RINAUDO

K, Tadmit it, I use my Minitune a lot. Igot it

cheap and modified it until it did what I wanted

quickly without a lot of different setups. I was

tired of the cyclops gauge not reading accurately, so
I decided to upgrade to digital panel meters after finding a deal
on eBay. Some of you have asked me questions about them so I
thought I would document the upgrade.

The main advantage of switching to digital gauges is that I
could replace the single meter on the Minitune with any
number of different meters. This would allow me to have both a
DC voltmeter and a separate amp gauge so I could see them
and adjust accuracy for each. I would be able to calibrate the
meters with a known standard, a Fluke 87V that I get calibrated
every year.

There is little room inside the Minitune so an add-on was the
easiest way to do the upgrade. Having external meters would
allow me to change my mind about what got shown where. It
was as simple as getting a 6X6X6 plastic electrical box and
cutting out holes for the meters. A little bit of filing was needed
but it is a lot easier than cutting square holes in thick sheet metal.
Besides, I did not want to ruin the “vintage” look of that
gorgeous Minitune panel.

Digital panel meters, both the cheap ones from China and
the good ones from, well, somewhere else, can provide a wide
range of measurements. Going digital gives you quick and
precise measurements without trying to see that tiny needle -
guessing if it is between the 2 marks that you can see. Analog
meters are simple, easy to hook up, and work without an
additional power supply, but finding quality ones with BIG faces
(for us youth challenged) that are accurate are almost as
expensive as buying good digital meters on eBay.

If you have not tried using these meters, they do have a
learning curve. But if you can troubleshoot a modern alternator,
you can learn this with a little effort. When shopping for a new
meter, ask a few simple questions.

First: Can it be calibrated? Some meters lack any means of
calibration. With a good meter and power supply, I can calibrate
all the meters that I have. As a matter of principle, you should

check all meters for accuracy annually.

Second: Can the meter be scaled to the inputs to read out
what you need? In my case, a 400 millivolt input reads 250 on the
meter for amps and I can program these points into the meter.
This will allow the meter to read out in amps directly without any
math on my part.

Third: Does the meter have power requirements other than
the inputs? This is important as a lot of import meters use 5 or
12VDC which is really not convenient at all. 120 VAC power is
best because most of our component testers are powered that way
and it is easy to get a switched supply.

Finally: Are the inputs selectable or fixed? Some meters can
measure only a certain range like an analog meter while others can
be programmed. Make sure that the meter that you buy can read
the values that you want to measure. Many high end meters such
as the Red Lion PAX series, have different letters to denote which
measurements can be selected and what the range is. A PAXD isa
DC meter that can read volts, amps, or ohms by changing the
jumpers on the main board. A PAXH is an AC meter that reads
the same values as the DC meter. These are really handy to have
around since you can set them to whatever you need. My box of
old meters will be up for sale soon because they have all been
replaced with essentially 2 meters.

Now, how much will this cost? There are many really cheap
imports available and I have bought a few on Amazon to try out.
Some do work OK, some work OK but not for very long, and
some do not work at all. Tstill use a cheap AC volt/frequency
meter on my big 15kW dummy load. But it is small, hard to read
and only comes on when I power up the dummy load.

Bear in mind that these meters have no support, reliability is
unknown and input power is usually DC. Some will only read
when power is applied to the circuit so you don't know if there is
no power or the meter is bad. But hey, they are cheap. Buy 2 and
experiment.

Single measurement, better quality meters will measure a
single value such as 0-200mv, 200 VDC, etc. They are usually
non-scalable so readout must be matched to input directly but
they are cheaper than a fully programmable meter. Ihave a 200

I'll bet you don't have these!

INTERNAL REG., LESTER PLUG CODE:
288 4 terminal plug "1G" *C* "L *F".
Late model HONDA with small connector,

TB- 298
./\'{\:

Scott Scharrer
Equipment Manager
JIMCO, Inc.

800-821-7137

INTERNAL REG., Denso Atternator (made
by Densa Poong Sung in Korea) for Hyundai
and KIA. Lester plug code 427 with a two
terminal plug “L*-"FR".

TB- 427,

INTERNAL REG., LESTER PLUG CODES:
MNTCCIG" LY, MB'D° "GorlG® "L,
31905 "L and 325 °C" S’

OVAL PLUG, 3 TERM., INTEANAL REG.

TB-86

e-mail JIMCOINC@AOL.COM

fax 816-331-1971 web WWW.JIMCOTEST.COM
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MINITUNE UPGRADE

millivolt unit and a shunt that produces 1 mv per amp of current
so the two match up well and I can read amps directly from the
meter. Lots of them are available on eBay, especially the 200
millivolt variety. Omron, Simpson, and Red Lion are some of the
names to look for. I like to stay below $40 for them as I am thrifty.

The programmable and multi-use measurement meters are
the top of the line. They are the handiest to keep for emergencies
once you get accustomed to programming them. They can be
programmed to read one of several values, scaled to display any
value, and function with any value of inputs. You can use a single
type meter in many applications but when you get a good deal on
programmables, it is hard to go back. As I said before, all of those
individual meters can be replaced by two meters, one DC and one
AC programmable meter.

For this project I selected a Red Lion PAX series meter for
several reasons. One, I gota good deal on five and bought the lot.
They have big bright red led numbers so be-speckled folks like me
can actually see them through the top of the bifocals. They have
front panel programming so you can change the program without
removing them and many are available on eBay as well as being
available new if you have the bucks. They use 110 VAC power
which the tester provides for switching on and off.

But the biggest reason I chose this meter is that Red Lion has
great support and documentation which is worth more than the
meter in many cases. My thanks to Steve at Red Lion for his
assistance on some of the technical details. Pretty soon he will get
to claim me as a dependent because of the time he spent on the
phone helping me learn to program these things. Good technical
support is invaluable when you need it.

The photos show the finished product (see Figures 1, 2 and 3).
The DC volt meter is on top. Since I only use the Minitune for the
12 volt units, I set the meter on the 20 VDC range and
programmed it to read that. It is pretty straight forward - just set
the jumper for 20 volts maximum and program both the input
and output to zero and full scale. The meter will do the rest. Now
I have a voltmeter that can read to 3 decimal places. What a time
saver it is. The original analog meter was oft by over a full volt.

The lower meter is programmed to display DC Amps and uses
the 2 volt scale which is 2000 millivolts. The Minitune has a built
in shunt and with some experimenting I discovered that it is
about 1 millivolt per amp. Iscaled the meter and checked it with
some known loads to see if it worked. Bingo, I had digital
precision. I will eventually go back into the machine and measure
the shunt's actual resistance value with a milli-ohm meter to
verify that.

Now a brief word about shunts used with amp meters. They
are nothing more than very low value, very high power resistors.
The specifications of a shunt usually state the max amps and the
millivolt voltage drop across the shunt that are produced at that
current. The panel meter is merely measuring the voltage drop
across the low value resistor. The problem is that if your meter is
not scalable, you need to get a shunt that will correspond to the
displayed value in your meter or you will have to do mental
gymnastics each time you use it.

I have a 20 amp/50 mv shunt that is too difficult to get to work
with my 200 mv meter. But it works fine when I scale the PAXD.
A shunt is a linear device so at half current they produce half the
millivolts and it can be scaled using only the end points (zero

INTRODUCING THE “NEW”

Dixie Electric
For all your Mitsubishi, Denso,
MAHLE, & Dixie Electric
rotating electrical needs!

We have listened to your requests

* You wanted competitive prices..
You got it!

* You wanted specials..
You got it!

* You wanted personal access to your prices..
You got it!

* You still wanted the ease of part look up..
You got it!

* You wanted to place orders online..
YOU GOT THAT Too!

Introducing our new and improved website:

www.dixie-electric.us
Call Customer Service at 1-800-478-0608

* Ask about our free freight program.

* Ask about our “blowout” pricing on select
units and components

* And - We now have next day or second day
deliveries to most locations.
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MINITUNE UPGRADE
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and maximum).

It is well to remember that the max rating on the shunt is the
current it can carry without overheating or permanently changing
value. This means that you can run 200 amps through a 100 amp
shunt but you won't do it for long. Metallic element shunts will
change value permanently if overheated and throw off your
measurements a great deal. [ use a 200 amp shunt on my golf cart
battery charger bench and it works fine. Or, you can make your
own shunt - a link is listed at the end of this article for doing that.

This set up gives me the ability to disconnect the box if I need
to get into the Minitune. Using the new programmable meters has
a learning curve, but after the basics are mastered, you will find
that most meters work the same way. They are well worth the time
it takes to put them into your bench. They provide increased
accuracy, are easier to read, and allow quicker testing. Not to
mention that repairs on something that you did yourself are much
easier than trying to figure out what a manufacturer did even if
you have right documents to troubleshoot it. Coupled with Red
Lion support and repair service, you can't beat the flexibility of
digital panel meters.

As a side note, I am going to mention rate meters because
they are commonly used to measure RPM and the subject has
come up before on the ERA Forums. Rate meters are also
available from Red Lion and others. The are very accurate and
easy to see.

Given that measuring RPM is just a mater of timing between
pulses from a sensor, a rate meter simply gets the time between
pulses and converts that time into RPM. The Red Lion PAXR rate
meter is programmable for all types of sensors and number of
pulses per revolution. A rate meter requires a sensor that can
count the speeds in the range that you need to measure and it must
be compatible with the meter. The sensor will convert the motion
of the shaft into pulses and send those pulses to the meter which
has a built in time standard to accurately compute RPM based on
the number of pulses in a given time period.

Figure 1 - This is a view of the Minitune bench after the
upgrade. Notice the size of the display numerals on the
digital panel compared to those on the original analog meter.

12 « JULY 2016 - ERA EXCHANGE - www.electricalrebuilders.org



MINITUNE UPGRADE

The two main types of sensors are magnetic and photo
electric. Magnetic is used where you have gears or splines on a
shaft and can permanently mount the unit very close to the shaft
where it can detect changes in a magnetic field. I use this sensor
for the shaft speed of my main drive motor because the shaft is
splined. There are 32 splines on the shaft so I had to program the
meter to read 32 pulses for 1 revolution. Measuring the speed of
a gear is another use and the same principle.

Photoelectric sensors are non-contact type sensors that
create a pulse each time a reflective marker passes wherever the
sensor is pointed. I have a photo electric sensor for alternator
and starter shaft speeds on my big tester. Photo electric sensors
need either a reflective strip or two tone paint job to see the
speed. Iam working on using a painted super magnet that just
sticks to the end of the shaft on the starter.

This is where the programmable PAXI rate meter can really
come in handy. It can be programmed for the number of counts
per revolution so that you may use a target with stripes. Most of
the time, using a simple “paint it black then paint half of it white”
works. But to avoid painting anything, I sometimes use a small
painted super magnet for a target. Just make sure it is shielded in
case the speed exceeds what the magnet can hold. You do not
want to have a magnet flying across your work area!

If you are having problems with your RPM meter on any test
bench, just get a rate meter, select the sensor and you have fixed
your problem for a long time and probably get better accuracy to
boot. Give Steve at Red Lion a call and he will help you select
the meter and sensor that you need for your particular
application.

Helpful Websites:
« redlion.net

« resistorguide.com/shunt-resistor/
o sentex.ca/~mec1995/gadgets/shunts/shunts.html

Jim Ridaudo is the owner and operator of EMF Rebuilding Inc,
in Foley, Alabama.
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Figure 2 - In this close up of the digital display, you can see
programming buttons on the bottom of each meter.
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Figure 3 - This rear view of the digital meters gives you
some idea of how many different inputs this meter is
capable of processing.
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PROMOTE YOUR MEMBERSHIP!!

The Electrical Rebuilders Association is now
offering glossy, laminated, high performance
vinyl stickers for your vehicle or storefront

windows. Show off your membership and let
your customers know they’re in good hands.

Call the ERA office to order: 636-584-7400.

8-inch round: $9.75 plus shipping
12-inch round: $19.50 plus shipping

Experience th Power of WAI

Full range of premium quality rotating electrical products for Automotive, Heavy Duty, Agricultural,
Industrial, Marine and Powersports applications for the aftermarket.

® ( ) [ ]

(] [

° . _ . . ®

(3 °

Our line of Products: 1-800-877-3340
sAlternators eElectronics oWiper Motors elgnition Coils sMap Sensors

eStarters «Components sWindow Regulators eTurbochargers eEngine Management |
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2017 ERA TRADE
SHOW UPDATES
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INTERNATIONAL WINDING, INC.

DC motor armatures,
stators, etc.

We are one of the few remaining
DOMESTIC SOURCES

for rewound products.

* Special windings

» High amp upgrades
* Heavy duty

* Agricultural

High-Amp upgrades available on
most foreign and domestic stators

* Military
¢ Off road
* Marine

To Order or For More Information Call:

800-323-7521

729 N. Harvard Ave e Villa Park, IL 60181

Rom=Ein= EacErdc
YOUR CERTIFIED
MARINE SOURCE!

Romaine Electric offers and full line of starting
and charging system solutions for marine use.
Check out our High Output Marine

Alternators to get the power for all
your aftermarket boating accessories!

& Over 5 Million in Inventory

& SAE J1171 Certification  —
% 90+ Years in the Marine Industry ~
& Many Hard to Find Part #'s in Stock

% Exclusive Distributor Programs Available

% Where Quality and Value Come Together

% High Output Options Availahle

APPLICATIONS:

Gas Engine Powerboats, Diesel
Powerboats, Sailboats, Run-abouts,
Fishing Boats, Commercial Fleets,
Jetskis, and many many more.

From Outboards to Commercial Diesel, -
we have the parts you need. Ask about
that hard to find part!

Romaine Marine units
are SAE J1171 certified!
Spark protected and
approved for marine use!
Look for the label!

Romame for all your

electrical needs!)

1-800-426-5005

www.romaineelectric.com
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ERA REBUILDER UNIT LABELS

All labels are printed in bright color on a heavy heat-resistant stock with high-bond
adhesive backing. They are laminated with a clear layer that is resistant to oil, gas and
water. They will give your products a professional look that will set them apart from
the competition. Labels are affordably priced and can be ordered right off of the ERA
website or by calling the ERA office at: 636-584-7400. All prices include free shipping.

REBUILT BY A PROUD DO NOT STRIKE
MEMBER Size: 1.5" x 3.0"
Size: 1" diameter Sold in sheets of 18
Sold in sheets of 81 WARNING $6.50 1 sheet
$15.00 1 sheet STRIKING | $5.20 3 sheets
$12.35 3 sheets DAMAGE $4.20 6 sheets or more
$9.00 6 sheets or more ‘F‘:} AR
DANGER
WATER DAMAGE MAY VOID START ONLY FROM SEAT
WARRANTY . " "
. " " Size: 1.5" x 3.0
Size: 1.5"x 3.0 .
. Sold in sheets of 18
Sold in sheets of 18
= $6.50 1 sheet START ONLY FROM $6.50 1 sheet
WATER DAMAGE : SEAT IN NEUTRAL $5.20 3 sheets
MAY VOID $5.20 3 sheets STARTING IN :
WARRANTY GEARKILLS $4.20 6 sheets or more
& Bigues $4.20 6 sheets or more £ Limes
NP, A25T0ATON N, ASSOCATION |

DEL /ERsi: (. . S : |
uti ientie = | ? ;I;?er Ié
ONEST r ; | " NV =
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Proud Distributor of

WWW. jNnelectric.com 8DD-888-7 /l OO

®2016 J&N Auto Electric Inc., All Right Reserved. Trademarks used herein are the property of their respective owners
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Keep your EXCHANGE
magazines organized!

ERG EXCHANGE

Protective binders
now available!

$20.00 plus shipping

Holds 12 issues
Call the ERA Office to Order 636-584-7400



Tomorrow’s World

WORLDWIDE DISTRIBUTOR
OF AUTOMOTIVE ELECTRICAL

800-345-5927
WAGNERALT.COM

North American Distributor

NEED HELP?
It's just a phone call away

H
i
i
H

1-636-584-TECH (8324)

et tech line
help today!

. Do you ever need help testing
an alternator? Call the ERA Tech

: Help Line and talk to a true expert
: on that topic, Scott Scharrer at JIMCO. Scott can

: help you find the answers you need to other

: rebuilding related problems too. No question is too
difficult. Scott has a team of experienced rebuilders
 to back him up.

“I believe I'll be able to help any caller” he .
. explained when he took over the job. “I rely on other
: ERA members who know more than I do about some
subjects” The ERA's Tech Help Line has always been
 a team effort. The same group of industry veterans
 are at Scott's disposal.

__onume catatos |
\$ PAETREF

50,000 Rotating
Electrical Units

Lookup by Vehicle App, Part # or Attribute
Includes Product, Bills of Material, Specs & more

Offered FREE to ERA members accessed
through ElectricalRebuilders.org

Non-Members who want access,
please use contact info below

YouTech
@ Group LLC

(866) 285-1292 ¢ dennis@youtechgroup.com
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REBUILDER'S MARKETPLACE &

PARTS, SUPPLIES,
EQUIPMENT FOR SALE

SERVICES

CRUMBLISS STARTER TESTING
EQUIPMENT for sale. Models 2482 & 2495
testers, & 2487 power converter. Less than 10
hours each. Call 360-734-7723 or email
james@whatcomelectric.com

R&R ALL STARTER DRIVES. North Atlantic
Starter Drive, 741 Broadway, Pawtucket, RI
02861. 800-822-2735 Email:
popsy26@verizon.net

VINTAGE STARTER AND GENERATOR
FIELD COILS. ACE, Autolite, IPM, Preferred
Electric and Vulcan part numbers. Listed in
Excel spread sheet to send via email. Call
860-528-8174 or email ken@guyselectric.com

REBUILT OE UNITS ready to install.
Mitsubishi 215A alternator (A8TU0091): 200A
318l alternator (19011105): 24V Iskra starter
(11130977). Call Mike at 850-623-5111 CST.

DAN MARINUCCI TECHNICAL TRAINING:
Are you tired of tech seminars that drone on
like a tired starter motor, or theory for theory’s
sake? Call Dan! His classes are concise and
full of practical, take-it-to-the-bank info. Dan
makes learning fun. Topics include
starting/charging systems, evap emissions and
Honda/Nissan/Toyota drivability. Go to
danmarinucci.com or call 330-869-5472

WANT TO BUY

NEW AND USED MACHINERY/TESTERS for
the electrical rebuilder. Extensive offering of
surplus units, component parts, and cores.
HD, agricultural, and automotive. We buy
cores and shop liquidations. Please visit our
website at www.AgAutoElectrical.com. Call
Dave at 608-630-6132

3500 AND 3599 CORES. Contact Larry at
Hagemeister Enterprises. 800-944-0494

LEECE-NEVILLE 24-VOLT (40MT size) starter
cores. Paying $35.00 each. FOB Miami.
Contact Howard at 305-633-1524 or email:
hy@cmearma.com

TEST EQUIPMENT: D&V ALT-99 Alternator
Tester, Electrocheck 83 HD Alternator Starter
Load Testers, D&V JBT-3 Testers, Regulator
Testers, Ground Fault Analyzers, Diode
Testers: p.falk@straucon.com
www.straucon.com

A-Z SHOP EQUIPMENT. Blaster, Reg/Rect
Tester, Cleaning Equipment, Hydro Presser,
Components Parts and more. For more

info/pic’s go to www.electricalrebuilders.com

LANDMARK REBUILDING COMPANY IN
MARYLAND seeks an electrical specialist with
experience in rebuilding starters, alternators
and DC motors. Ideal candidate will be
professional, motivated and looking to grow
with a stable and growing company. Generous
salary and benefits will be provided for this
full-time position with room to advance. Please
respond with your resume and we will be back
in touch with you promptly. Please fax your
resume to 410-342-8067

New or Remanufactured

Outright or Exchange

Factory
Marine, Farm & Industrial

Specialty Starters

*Marelli*
- *Bosch*

o e e R
Warehouse

*CAV*

BUSINESS
FOR SALE

FOR SALE STARTER & ALTERNATOR
REBUILDING SHOP. Have 700 plus units
ready for sale. Equipment shelving and more.
Will sale with property or without.
304-568-4326 or 304-568-2049

STARTER AND ALTERNATOR BUSINESS for
sale in central Florida. Established since 1965.
Sale due to health. For additional information
call Carl 352-266-4852

AD RATES

Base rate of $25.00 for up to 25 words.
Each additional word is 75 cents/word.
Please note, a word includes acronyms,
abbreviations, street addresses, articles
(a, the), email addresses and phone
numbers. ERA members receive the first
25 words free. Email your ad to Stephanie
at smsdesigns@hotmail.com or call
636-584-9123. It’s an ERA benefit!

We can rebuild Your Starter

Phone: 360-636-5950 Fax: 360-423-1298

E-mail: factorywarehousemike@gmail.com

INFORMATION YOU NEED — AT YOUR FINGERTIPS!

APPLICATION LOOK-UP

UNIT CROSS REFERENCE

PARTS BREAKDOWNS

CLEAR UNIT PHOTOS & SPECS
UNIT SUBSTITUTION INFORMATION
UP TO DATE INDUSTRY PRICING
KEEP YOUR OWN NOTES

$395/YEAR - INCLUDES 2 USERS PER BUSINESS
S249/YEAR - SPECIAL PRICE FOR ERA MEMBERS
Join the ERA Today and Savel

1 2AWEEK FREE TRIAL FOR REBUILDERS

Sligﬂ UIPTOday! 360-255-5990

info@apptrak.com
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ERA EXCHANGE
PO Box 906

Union, MO 63084
CHANGE SERVICE REQUESTED

The ERA ... We've Got It All Online For You!

Books « Forums « JIMCO Manuals - Wiring Diagrams
DVDs - Technical Library « Training Videos « Supplier Sources
Equipment Manuals - Forms - ERA Exchange

WE'RE HERE FOR YOU 24/7
www.electricalrebuilders.org

Find help FAST on the ERA Forums!
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