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In this Issue:

Product Manuals Available Online — Lester Electrical continues to build its home on
the web by adding a document search engine.

Account Information — Some of Lester Electrical’s policies on orders and account
setup.

Battery Charger Selection — A reprint of the article in the September issue of the
Service Tips & Bulletins newsletter.

Aerial Work Platform Chargers Released — Several battery chargers designed for
specific aerial work platforms have been released for sale to any customer.

NEW DOCUMENT SEARCH FEATURE

Have you ever misplaced your charger manual? Have you ever needed a schematic or
parts list? With Lester Electrical's new Document Search feature, these documents are
only a couple of clicks away. All you need is access to the Internet and your five-digit
charger model number (see the July issue of the Service Tips & Bulletins for help in
determining your charger model). To use the new document search feature, visit
LesterElectrical.com and click on the "Document Search" button on the left.

ACCOUNT INFORMATION

We often receive questions about the requirements to set up an open account with Lester
Electrical. The process is fairly simple and involves only a few steps. To start the
process, we require the completion of a credit application. This application can be
obtained by contacting a Sales Representative at (402) 477-8988. Following the
submission of this application, it takes approximately 2 weeks to get approval and to set
up the account. Additionally, a $500 minimum initial order is required to qualify for an
account. Following this, we require a minimum of $1000 in orders each year in order to
keep your account active.

We accept credit card payments for most orders, including those by customers without
open accounts with Lester, with the following stipulations:
1) We normally do not accept credit card payments from OEM customers.
2) The maximum amount without special approval is $5000. For higher amounts,
prior approval from the Lester Electrical Director of Sales is required.
3) Credit card payments are not accepted for past due accounts, nor are they
accepted from customers on credit hold.

On business outside Canada and the United States, we accept credit card payments from
all customers, except those on credit hold, and the maximum allowable limit is $7500
before special approval is required.

If you would like more information on setting up an account with Lester Electrical, please
contact a Sales Representative by phone at (402) 477-8988 or by email at
sales@lesterelectrical.com.




CHOOSING THE CORRECT CHARGER

Choosing the correct charger for a battery system promotes maximum battery
performance and life, problem free operation for both the charger and equipment, and
avoids the costly mistake of ruining a battery. The focus of our discussion will be on
applications that utilize ferroresonant or SCR regulated battery chargers, such as those
used on golf cars, floor-care equipment, and platform lifts, to name a few. This
discussion does not address special applications, which includes, but isn’t limited to,
extreme ambient temperatures (below 50 or above 110 degrees F), battery types other
than deep cycle wet flooded lead-acid or sealed lead-acid/gel, opportunity/rapid charging
(short charge time(s) available) and maintenance/stand-by applications. If there are any
questions regarding the proper charger for an application, please contact the Lester
Electrical for assistance.

If an application is to replace an existing charger, the electrical specifications on the
charger being replaced can provide the needed information. For a new application, there
are six key points of information needed to select the proper charger:

- Battery type (flooded or sealed),

- AC line voltage and frequency,

- Battery system voltage rating,

- Battery system ampere-hour (A-H) rating,

- The type, size and color of the DC connector,

- UL/CUL and CSA Listed Chargers

Battery Type
Ferroresonant chargers are designed to charge deep cycle flooded wet lead-acid battery

systems only. If the application requires a sealed type of battery, which is commonly
required in hospitals, an SCR regulated charger must be chosen in order to obtain the
correct charge characteristics required to charge the battery properly. If the end-user
believes they may switch to a sealed lead-acid or gel battery in the future, which may be
due to safety or maintenance issues, an SCR regulated charger should be purchased.
Most SCR regulated chargers are capable of properly charging both flooded wet lead-acid
and sealed lead-acid/gel types of deep cycle batteries.

AC Line Voltage and Frequency

Determine the AC line voltage available for the charger. Keep in mind, larger battery
systems require higher charge rates that may exceed the power available from lower AC
voltage circuits. Once the required charge rate and voltage for a battery system has
been determined, the total wattage can be calculated to determine what AC line voltage
is needed (Ohm’s Law: Voltage multiplied by Amperage = Wattage). For example, if a
36 volt battery system requires a 60 amp charge rate, multiply the voltage and
amperage to determine the wattage (36 X 60 = 2160). Because chargers are not 100%
efficient an allowance must be made for the losses in converting AC to DC. To allow for
AC voltage variances, power factor and efficiencies that vary by charger design, allow for
a 20% loss minimum. The total wattage required is the calculated wattage added to the
calculated loss (2160 + 432 = 2592 total watts). A typical 120 volt AC circuit can supply
only 1200 watts, per UL, which requires this application to use either a 208 or 230 volt
AC voltage circuit minimum.

A charger’s sensitivity to the line frequency depends on the design of the charger. In
North America, 60 hertz is utilized but many countries around the world utilize 50 hertz.
Make sure the AC line frequency where the charger is to be used matches the frequency
rating of the charger. A mismatch may cause damage to both the charger and battery.

Battery System Voltage Rating

The voltage rating of a battery system can be determined by adding the number of cells
in each battery multiplied by the number of batteries connected in series. For rating
purposes a nominal value of 2.0 volts per cell is assigned to each cell. Example: a



battery system contains six batteries that have three cells each (6 X 3 = 18 cells), at 2.0
volts per cell the battery system voltage is 36 volts. Batteries connected in parallel do
not increase the voltage rating of the battery system but do increase the capacity rating
of the battery system.

Battery System Ampere-Hour (A-H) Rating

The ampere-hour rating of the battery system dictates the output charge rate that is
required from a charger. Knowing the correct ampere-hour rating of a battery system is
essential. If there are questions regarding the A-H rating, obtain the charging
specifications from the battery manufacturer’s web site or contact your battery supplier.
The maximum output current from the charger, known as the start rate, should be
around 10% of the total ampere-hour rating of the battery. However, the larger the
capacity of the battery the higher the start rate allowed. Battery systems near 300
ampere-hours have specified charging rates of 10 to 15 percent, while large heavy-
industrial batteries commonly specify 16 to 20 percent of the total A-H rating. There is
more of a range permitted when choosing a start rate for a battery than the finish rate.
The time available for charging and expected depth of discharge are factors to consider
when selecting a start rate. A charger with too low a start rate will result in a battery
never being fully charged which, in turn, results in poor battery performance and loss of
life. Due to the various methods used to rate battery capacities, always contact the
manufacturer or dealer if in doubt.

The output current from the charger when nearing the end of a charge cycle, known as
the finish rate, must be sufficient to keep the batteries gassing. The minimum charge
rate that will still produce gassing is about 2 amperes per 100 A-H of battery capacity.
Keeping within 2 to 4 percent of the total A-H rating of the battery system will provide
proper charging of the battery. Larger heavy industrial batteries often have finish rate
specifications near five percent per 100 A-H, which is the result of higher internal losses
within the battery.

Sealed lead-acid and gel batteries do not specify a finish rate but instead specify a
maximum voltage. The maximum voltage specification provided by battery
manufacturers is usually given as a volts-per-cell value. This is a critical charging
specification, which if exceeded will cause battery damage and failure within a short
period of time. Again, contact the battery manufacturer or dealer to obtain this
specification, if unknown, to avoid a potentially costly mistake.

DC Connectors

There are a wide variety of DC connectors used on chargers but a few have become
standard in many markets. In order for the charger to mate to the equipment, the
proper type, ampere rating, and, in some cases, color must be determined. Always
inspect the connector on the equipment for signs of damage, heating, or excessive wear
before ordering a charger. This will provide the opportunity to order a replacement
plug/receptacle for the equipment when ordering the charger, if needed. Failure to
replace a faulty plug/receptacle can lead to poor charger and equipment performance,
damage or a potential fire hazard.

UL/CUL, CSA Listed Chargers

Make sure of the requirements regarding the location that the charger will be used.
Many hospitals, airports, schools, convalescence homes, and government buildings
require the electrical equipment to have an agency listing. Within the United States
choose a UL listed charger or a CUL/CSA listed charger if the location is in Canada.

Factory Assistance

Do not make assumptions or compromises when selecting a charger for an application.
The sales and service staff at Lester Electrical are available to provide support if any
doubt or concerns regarding an application should arise.



Glossary of Battery and Charger Terms

Battery Ampere-Hour Rating (A-H)

This battery rating provides the amount of energy that a battery is capable of storing.
An ampere-hour rating provides how much current the battery can deliver for how long.
Keep in mind, this rating is not how much useable energy the battery has. For maximum
battery life it is recommended to discharge a battery to only 80% of it’s rating, example:
a 180 A-H rated battery has 144 A-H of useable energy. The rate of discharge and
temperature of the batteries will greatly affect the ampere-hour rating of a battery. A
higher rate of discharge and/or colder temperatures will decrease the A-H rating of a
battery and vise-versa. Depending on the size of the battery and market it is used in will
dictate the hour scale used to rate the battery. The twenty hour rate is the most
common overall but five, six and eight hour rates are more common for the large heavy-
industrial types of batteries commonly used in large forklifts. Following are some
examples of ampere-hour ratings:

A battery supplying 75 amps for 6 hours = 450 A-H
A battery supplying 6 amps for 20 hours = 120 A-H

Batteries in Series

A series connected battery string is when the positive (+) terminal of one battery is
connected to the negative (-) terminal of the next battery. The leads that connect the
equipment to the battery system for power are attached to the remaining positive and
negative terminals at the ends of the series string. Batteries connected in series increase
the battery system’s voltage rating, example: four six volt batteries connected in series
have a voltage rating of 24 volts, four twelve volt batteries connected in series have a
voltage rating of 48 volts.

Batteries in Parallel

Parallel connected batteries are when all positive (+) terminals of the batteries are
connected together by a common cable and all negative (-) terminals of the batteries are
connected together by a common cable. Adding batteries in parallel does not change the
voltage rating of the battery system and remains the same as the voltage rating of a
single battery or string of batteries. When adding additional batteries in parallel the
capacity rating of the batteries are added. If a 100 ampere-hour battery is attached in
parallel to another 100 ampere-hour battery, the capacity has doubled and the battery
system is now rated at 200 ampere-hour.

Ferroresonant Charger

A charger design that utilizes a coil on the transformer (inductance) connected to a
capacitor (capacitance) that are matched to oscillate at the charger’s rated AC line
frequency, typically 50 or 60 hertz. The oscillating circuit produces an invisible magnetic
field that encompasses the transformer. This magnetic field provides regulation of the
charger’s output when fluctuations in the AC line voltage occur, +/- 10% at the start and
+/- 1% at the finish. The output charge current starts at a high value and tapers to a
low value. As the batteries become charged and increase in voltage the output current is
reduced as it approaches the end of the charge cycle. This type of charger is designed
for use with deep cycle flooded wet lead-acid batteries only and will over-charge sealed
lead-acid/gel types of batteries.

SCR Regulated Charger

An SCR regulated charger design utilizes SCRs (Silicon Controlled Rectifier) to convert AC
to DC, instead of diodes as found in a ferroresonant charger. The use of SCRs as
rectifiers allow the charger to regulate both the charge current and voltage applied to the
batteries. The ability to regulate the amount of voltage applied to a battery system
makes this charger compatible with deep cycle sealed lead-acid and gel batteries. Sealed
batteries require that the voltage output by the charger be kept below a specified voltage




to avoid gassing. Most SCR regulated chargers also have the ability to charge flooded
wet lead-acid batteries as well. Because this type of charger can maintain a high charge
rate throughout most of the charge cycle, it can recharge a battery in about the same
amount of time as a ferroresonant charger with a 20% higher output current rating.

AERIAL WORK PLATFORM CHARGERS

This month we are highlighting Lester Electrical’s variety of chargers for use on aerial
work platforms. Previously, most of these chargers were only sold directly to the lift
manufacturers. We are pleased to announce the following AWP chargers have been
made available for sale to all our customers. All model numbers listed are the Lester
model numbers. For further details or pricing on any of these chargers, please contact a
Lester Electrical sales representative by phone at (402) 477-8988 or by email at
sales@lesterelectrical.com.

GENIE
Lester DC DC
Model No. AC Input Voltage | Current Notes
09815-00 115V 60 Hz 12 20 36” 12 Ga., No Plug
09815-90 115V 60 Hz 12 20 36” 12 Ga., No Plug
09817-00 230V 50 Hz 12 20 36” 12 Ga., No Plug
09817-90 230V 50 Hz 12 20 36” 12 Ga., No Plug
12265 115V 60 Hz 36 40 73” 10 Ga., No Plug
13310-90 230V 60 Hz 12 20 36” 12 Ga., No Plug
12380-90 115V 60 Hz 48 25 110” 10 Ga., No Plug
12625 115/230V 50 Hz 36 40 73” 10 Ga., No Plug
19740-90S 120V 60Hz 24 25 85” Cord, 3/8” Ring Terminals
19740-91S 120V 60Hz 24 25 24”, Powerpole Plug
19740-93S 120V 60Hz 24 25 SB50 Red
19740-95S | 120V 60Hz 24 25 164" Red, 134" Blk
3/8” Ring Terminals
19740-91 120V 60Hz 24 25 45A Powerpole Plugs
SNORKEL
Lester DC DC
Model No. AC Input Voltage | Current Notes
54” 10 Ga.,
12380-08 115V 60Hz 48 25 5/16” Ring Terminals
16950-08 115V 60Hz 48 25 53" Wht, 26" Blk, 10 Ga.
No Plug
UPRIGHT
Lester Model DC DC
No. AC Input Voltage | Current Notes
14600-10 120V 60Hz 24 25 14” 12/2 Type SJO,
No Plug
15150-10 100-125/200-250V 50Hz 24 25 14” 12 Ga, No Plug
15160 120V 60Hz 24 40 28” 8 Ga, No Plug
15170 100-125/200-250V 50Hz 24 40 28” 8 Ga, No Plug
15890-09-225 | 100-125/200-250V 50Hz 48 21 108” 12 Ga, No Plug
64” Blk, 24” Wht,
17620 120V 60Hz 24 25 10 Ga., No Plug
20340-09 230V _50Hz 48 22 113” 12 Ga., No Plug

If you have any questions on any of the products mentioned in this newsletter, or if you
would like to place an order, contact a Lester Electrical sales representative at (402) 477-
8988 or at sales@lesterelectrical.com




