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Surplus Solar: Is It for You?
An affordable alternate backup power system.

by Donald Koehler N7MGT

Photo A. Close visual inspection is the first slep in testing surplus panels.

L ooking for a back-up power so urce for
you r statio n? Want some way to power

your equipment that is portable, quiet and
eart h- friendly? Solar power systems will
give you all of th is and a bit more. The major
objection aga inst so la r po wer fro m mo st
hams seems 10 be the cost associated w ith the
syste m com ponents, especially the panel s.
This article shows how you can use surplus
or repaired pane ls to reduce your syste m
costs.

New panels. lied into a modem "turnkey"
system. can't be beat for overa ll price, effi­
ciency and hassle-free power. Hams. howev­
er, have a de monstrated do-it-yourse lf atti­
tude. both to save money and 10 learn more
about their eq uip me nt and thei r syste m's
maintenance. With the use of surplus panels.
de sc ribed here , and su rplus batteries. de­
scribed in companion article on page 22. you
can save a considerable amount over an all­
ne..... system.

Wha t About Surplus Panels?

Current prices are much better than in the
past . under $IO/watl for new commercia l
pane ls. New solar panels are o flen more effl­
clent. produci ng more watts per square foot
of surface area.

O lder pane ls are . fo r the most pari. re­
pairable . The se o lder panels. made from
large round sili con cells or sma ller sq uare
ce lls. are hitti ng the surp lus market at very
attractive prices. Commercial surp lus panels
are availabl e for about $-Vwatt. less Shipping.
Damaged panel s can o ften be obtai ned for
free locally when purchasing other workin g
pane ls.

Typical surp lus sources for panels are 10­
cal land mobi le tcomrrerciat two-wey) radio
providers. railroad surplus . and sma ll so lar
dealers . I have listed some sou rces for new
and surplus panels at the end of this article.
Don't forget to look here, in the pages of 73;
several companies routinely advertise surp lus
panels.

Besides the obvious so urces listed above.
try so me of these :

-Billboard maintenance and sales cornpa­
r ues

-State highway sign mai ntenance shops
-Oi l and gas pi pe li ne o perator/service
providers
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-Local water/waste wate r and electrical
utili tie s, e speci ally those with extens ive
SCADA systems

-Canal and irrigation systems service orga­
nizations

«Salvage dealers. comm ercial and military
Last. bu t not least. get some magazines.

such as MOlhu Earth News, Backwoods
Home Masazin~ or American Survival
Guide. or others found in your local book­
store or library. then check out the ads. Write
for catalogs and ask aoour surplus. damaged
or over-agezcanceted orders. Also check on
the local repeater- you never know what
will tum up.

Testing the Panels

As with a ny th ing yo u may purchase
which is labe led surp lus. always te st the
pane ls before you hand o ver yo ur hard ­
earned cash. T his way you'll know how
many warts you are really gelling. nOI just
the panel rating. It takes liule effort and just
a few basic tools to check the panels. The
minimum too l requirements are : a digital
vo ltme te r. an ammeter or shunt fo r your

YOM . and a variable load.
First. give the panel a close visua l inspec­

lion (sec Photo A). Look for cracked cells.
lifted or broken interconnect foils, or delami­
nated surface or back ing covers. Once saris­
fled . attach your voltmeter and ensure thai it
is on a high DC selling. Point the panel at
the sun and read the vol tage prod uced (see
Photo B). w ri te down this indication, then
att ach a load. I use an old, wire-wound, mili­
tary su rp lus rheostat to provide a vari able
load . Never use a rad io o r other equ ipmen t
to check the output of an unregulated pan­
el-you may damage the gear. Unloaded
panels Can generate anywhere from 18 to 30
YDC at several amperes cu rrent, enough to
fry you r radio or other equipment.

The load should have an ammeter or shunt
connec ted. in series. to read the current pro­
duce d by the panel. Hoo k t he am meter
PLUS (+) lead to the PLUS (+) lead of the
panel. 1ben hook the ammeter minus H lead
to the load . The return is from the load to the
panel. WARNING: Always hook up an am­
meter through a load; used like a voltmeter.
the am meter will be damaged. All set? Now



point the panel to the sun and read the volt­
age and current.

Slowly reduce the resistance of the load to
increase the current flow produced from the
panel. At some point the voltage and current
will drop off. Back the load oIT a bit and note
the maximum voltage and current readings.
At the same time. take a moment to note the
resistance of the load and write it down with
all the other data. The rest is easy as pie.

Power equals voltage times current. Power
(P) == Current (I) times (X) voltage (E). As an
example. a panel yoo have under lest may
produce 2.5 amps at 12.5 volts. The panel
rating. as measured, is 3 1. 25 watts. Keep in
mind that this output will depend on total so,

lar Insolurion or the rate of delivery of direct
solar radiation per unit of horizontal surface
area. Simply put. more sun striking the panel
produces more power. thus a lower sun angle
or shadow results in less power.

What Else to Look For

Anything else to look for while bargain
hunting? Added features 10 look for in a pan­
el are bridging diodes. In newer panels. these
diodes allow the panel to continue to produce
power even if it is damaged. These panels

are worth more than the older type panel pic­
tured in Photo A. Panel frames. interconnect
wiring and any tracking devices avai lable
should be picked up as pan of any deal. if
possible. These can improve efficiency of the
system and save many of the problems of
mounting the panel s once home. Use care
and the proper gauge of wire and fuses to
hook panels to your battery bank. Read the
companion articles on find ing and testing
surplus batteries (page 22) and bui lding a
controller circuit (page 10) to complete your
system.

Other sources for commercial surplus pan-­
cIs:

SUNELCO Inc., 1-800-338-6844 fo r or­
ders. P.O. Box 1499. Hamilton MT 59840.

Solar Electric Inc., 4901 Mori na Blvd
#J05. San Diego CA 921 17.

Kansas Wind Power. Route I BW22.
Holton KS 66436.

Integral Energy Systems. 109M Argall
Way. Nevada City CA 95959.

Photocomm, Inc.. 768 1 East Gray Road,
Scottsdale AZ 85260.

UNI·SOLAR. 1·8O()..397-2083 for product
information. 5278 Eastgatc Mall. San Diego
CA 92121-28 14. &I

Pho to 8. Test the panel, using ca rt' to
observe the polority ofthe pallt'l output.

Don't miss another issue of 73 Amateur Radio Today !
Call (800) 289-0388 today and start receiving you r subscr iption.
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STEP·BY·STEP
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1. Maner. Energy. and Direct Current
2. Alternating Current and Transformers
3. Electronic Tubes and Power Supplies
4. Solid State Devices and Power Supplies
5. Amplifiers
6. Wave-Generation Circuits
7. Propagation. Transmission Lines and Antennas
a. Amplitude and Phase Modulation
9. Microwave
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3O-QAY MONEY-BACK GUARANTEE (MINUS S&H)
MCNISA ACCEPTED (INCLUDE NUMBER AND EXPIRATION DATEl

SEND CHECKIM.O. (NO C.O.D.) TO:

LATHROP PUBLICATIONS
P.o. BOX 207

UPPER MARLBORO MD 20n3
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The MRP4 Charge Controller

The MRP4 is a simple shunt charge con­
troller that will handle up to 4 amps of array
c urre nt. That's en ou gh for a Siemens
ProC harger 75 panel. The MRP4 will allow
the battery to be charged to 100 percent of
its capacity without overcharging. It's sim­
ple to set up and, best of all. easy to build.
A well -stocked Rad io Shack can supply
nearly all the parts. A PC board is avai lable.
as well a.s a complete kit of pans. You can
build the MRP4 for less than $35-much
less with a well-stocked junkbox.

A Look at the Ctreutt

The MRP4's schematic is shown in Fig-

Since mo st s um con lers use a power
transistor as the switching device , the col­
lector-emitter j unction will drop some volt­
age. This is exactly how a shunt controller
works.

the OUtput f a solar panel
ny damage to

w it WQ s: Power is a
ltage-pow-

PhoroA. The MRP4 Solar Panel Control Circuit. The chip is all LM324 op amp.

Control
t is easy charge controller fl ··r ~ar sun-/JQwered station!

by Michael Bryce G

Charge ControUers 101

There are two basic technol ogies to
charge batter ies vi a sola r power: s hunt
mode and series mode . Let's look a little
closer at both methods of control.

In a series controller. a relay or transi stor
switch is in series between the PV (photo­
voltaic) array and the battery bank . In this
case. the contro ller monitors the terminal
voltage of the battery and will tum off the
switch when the battery becomes full . Con­
trolling how long the switch remains open
or closed determines the state of charge of
the banery. By pulse modul ating the switch,
a trickle charge can be emulated.

As the name implies, shunt contro llers
di vert array power from the batteries by
shunting the PV array to ground. A block­
ing diode isolates the PV array from the
batteries. This prevents the controller from
dischargin g the battery bank along with the
array when the array is shorted to ground.

PhotovOI aic th direct conversion of
sunlight to e ctri .[y. is fast becoming

the energy tee . 0 y the '90s. It 's sur-
prising hO:Yi ffi"{jch e y t ' newer genera-
tion of solar panel can od uc the oor-
OlHlistant past , YOu woul luck iw:""_,,,SI<;;;'~
I amp under ideal condili ay, a sin-
gle solar panel can easH , en rate' v
amps of charge currcntA.mder :cleat. su
skies.

If the solar army was le ft connected I
the batteries all the time, however, severe
overcharging would occ ur. The results
would be her ugly! You c - expect phys­
ica l d age in the form of arpcd plates.
disl on of the plate's lead paste and ex­
cess' e electrolyte gassing. resulting in loss
of el ectrolyte. You can easil y des troy a
brand-new gelled battery in one weekend if
you don't have some means of protect ing
the battery from overcharge.

To prevent banery damage. some means
of controlling the current from a solar panel
is needed. Thi s device is called a charge
controller.
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Fig" Tl' J. Sdlt'IIlClI;Clor lilt.' MRP4 Solar Control Cin:uil.

UTe 1. The hean o f the proj ect is an LM324
op amp. Only three of the four amplifiers
in the chip are used in this project.

To determine the state of charge of the
battery. we monito r its te rminal voltage.
Resistors R I and R2 divide the batte ry' s
voltage by three. Amp lifier D buffe rs this
voltage before passing it along to amplifier
A. This amplifier is configured as a voltage
comparator. The bauery's terminal vol tage.
now divided by three. is compared to the
state-of-charge reference voltage.

The stale of charge (SOC) is determined
by a 78 L05 three-terminal voltage regula­
tor. Resistor R 12 keeps a constant load on
the regulator to improve its stability. Trim­
mer R14. along with R13, sets the state of
charge by dropping the regulated +5 volts
slightly. Th is is our state-o f-charge set
point. The state-of-charge set point is three
times the value. If you want the controller
(0 (urn off the charg ing c urre nt at 14.3
volts. the n the SOC voltage at pin #2 of
U IA wou ld be 4.766 volts . The highest you
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can se t the sta te of c ha rge is 15 volts .
That's the full output of the 78L05 regula­
tor times three.

Even though the battery sense is divided
by one-percent resistors. there may be some
final adj ustment need ed to the SOC trim­
mer for the e xact state-of-charge voltage
at the battery term inals. The circuit is pro­
tected against reverse polarity by a 1N4002
diode.

When the array starts to produce energy.
all the array's power goes into the battery
via the blocking diode. As the battery be­
comes full. its terminal vo ltage will rise .
Whe n the term ina l vo ltage reaches the
stare-of-charge set by R14. the com parator
switches states. So me of the output is fcd
back 10 the sense line . This raises the volt­
age of the sense line up slightly. By doing
so. we introduce some hysteresi s to the
comparator.

At t he sa me time , t hc ou tput a lso is
squared up by thc third amplifie r. Its output
drives the shunt transistor fully on. Since

the transistor is fully saturated, it shorts the
array to ground. This stops the battery from
chargi ng. The bloc king diode prevents the
battery from be ing shorted to ground when
the transistor turns on .

With the array shooed to ground. the ter­
minal voltage of the battery beg ins to drop.
But. because of the hysteresis. the terminal
vo ltage drops below that of the state of
charge . Depending on the value of the re­
sisto r in the hysteresi s loop. the batte ry
vol tage will drop a volt or so. When the ter­
minal voltage drops below the hysteresis
th res hold , the comparator swi tches off.
This reverses the ac tion of the transistor
switch. turn ing it off. Once again. full array
cu rren t is allowed to n ow into the bauery
and the process is repeated. The battery is
then protec ted from overcharge by shorting
out the array when the state of charge has
been reached .

The CHA RGING LED will then nash on
and off as the shunt transistor shorts the ar­
ray to ground. The ('HARGI~G LED gets its



Figure 2. A drilled and etched PC board is available f ur $4.75 plll.l' $ / .50 S&H per order
from FAR Circuits, 18N640 Field Ct.. Dill/dee. lL 60 1/8.
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Construelion

There is nothing critical about building
the MRP4. It can be buill using any method
you' re co mfonable with. Thi s includes the
use o f perf board and dead-bug construe­
lio n . Howe ver. using the PC board de­
signed for the MRP4 speeds con struction.
The PC board makes troubleshooting easi­
er. too.

T his is a simple project. so begin by
Sluffing the PC board wit h the resi stors.
Next add the IC socket and the te rm inal
board. Finish up by insta lling the regulator
and capacitors. The shunt transistor must be
ncat-sinked. Failure 10 do so will destroy
the devi ce . You can use a n a luminu m
TOP220 heal sink or, by bending down the
lab of the transistor, you can use the metal
case holdi ng the PC board . If yo u go this
route . be sure you usc a TOP220 mounting
kil 10 keep the tab insulated from the case.
Likewise. you can bend down uie blocking
d iode and usc the case to help heal-sink it.
100. Apply a small dab o f the rmal com­
pound 10 help conduct the heat to the metal.

Setup and Adjustments

You'lI need an adj ustable power supply.
a d igital YOM and a solar panel 10 adj ust
the MRP4.

Sta rt by co nnec ting the po wer supp ly
to the batte ry terminals . With the powe r
supply silti ng at 14 vcns. check for vec
on pin #4 of U I . C he c k the ou tpu t o f
the 78L05 regulator. II will be very close to
+5 volts, From the wiper of trimmer R14 .
se t Ihis volt age to yo ur state o f c harge .
Re mem ber. it will be your slate of charge

operating power directly from Ihe PV array.
The rate o f Flashing will be determined by
several factors. such as the charge current
from the array and the cond ition of the bat­
tery.
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A complete kit 0' parts. including the PC board and terminal block, is avail ·
able lor $30 (including rest-crass postage) ' rom Sunlight Energy Systems,
2225 Mayflower NW. Massillon OH 44647.

For more current capacity. there are two exIra pads on the PC board tor a
second lN5821 diode in parallel.

A PC board is available from FAA Circuits, 18N640 Field Ct., Dundee II
601 18, for $4 .75 plus $1.50 S&H.

You can change the TIP 112 to a power MOSFET il you wish. The pinS 01
the MOSFET wih filthe same holes as the TIP 112. Change R l 0 lrom 2.211
to 100 otvns and Rl1 l rom 47k to r oo, Nothing else needs to be changed
lor thiS modiliCaliOn. You can use Jusl about any tow ROson powe:r MQS.
FET instead of the TIP 112. I've used an IRFZ44 in the past wilh very good
results .

divided by three.
Probe the base o f Q I with

the YOM. Now slowly increase
the powe r s upply voltage .
When the power supply reach­
es the state-of-charge set point,
the base will go hi gh . Now
slowly reduce the vo ltage of
the power supply. You should
be able to d ro p the voltage
down to around 13.5 volts be­
fore the base goes low again .
This completes th e setup and
adjustment . You might need to
touch up the t rimmer if you
do n' t see the exac t set poi nt
you require. Again. this is be­
cause of the slight di fTercnce in
com-ponen ts in the batte ry
sense line . During these tests,
the charging LED wi ll remain
dark.

Final Hook-Up

The onl y way 10 rea lly see
how the MRN works is with a
sol a r panel. So . connec t th e
MRP4 10 the batte ry to be
charged fi rst. Then connect the
sola r panel. Of course, the solar
panel needs 10 be placed in di­
rect sun to charge the banery.
The CHARGING LED will come
on. When the banery reac hes
full charge, the charging LED
wil l begin to blink on and off.
With an MP75 solar panel. Ihe
s hunt tran s istor ' s heat s ink
should be po li tely warm to the
touch . Don 't use any ot he r
sou rce of energy o the r than a
so la r pan el. Do n't use your
power supply!

Any lime the array produces
power. the LED will come on.

R,
R2
R3
R4
R5
R6

R'
R8
R8
RlO
R11
R12
R13

-R 14
R15
Cl
C2
C3
C4
CS
01
02
0 3
Ul
U2
U3
Q,

Heat sink. solder. etc.
"Trimmer

Terminal block

Parts List
100k 1%
49.9k 1%

' Ok
10k
82k
1001<
,00k
,00k
1 m..
2.2 k

'71<
. 70
'Ok
1k
1.8k
0.1
0.1
1.1 TAN

200,'
1.1 TAN
1N914
l N4002
lN5821
LM32.
L8l08
L8l05
TIP 112

Mouser .531 ·PT10V-1k
Mouser #506-4PCV-Q4

This may occur without a ny
s ubst a nt ia l cha rgi ng tak ing
place . In fact, bright moon lit
nights may make the LED glow
slightly!

Ub-Ob! It Don't Work!

If the MRP4 fail s to operate,
check for vec on pin #4 of the
LM324. Also, you must have
the pro per refe rence volt age
from the 5 volt regulator.

If the battery won 't come up
to the slate of charge, you may
have more load on the battery
tha n the so la r panel can re ­
place. Either reduce your loads
or increase the charging current
10 the battery.

An open shunt transistor will
allow the batte ry 10 become
ove rc harg ed. Check the base
voltage to see if the device is
being turned on. If there is base
vo ltage, and the battery is over­
charging. then Q I has failed .

By connecting the solar pan­
el only, with no battery con­
nected to t he MRP4. you 'll
overheat the shunt transistor.
T hi s happens because the
MRP4 oscillates by turn ing it­
self on and then off. Be s ure
there is a bat te ry connected to
the MRP4 when the so lar panel
is act ive.

Tha i's It!
The MRP4 will protect your

ba tte ry fr om o ve rc ha rgi ng
when you're usin g a solar
panel. It' s simple, effective and
oh so easy to build. II's a per­
fect project fo r a ra iny after­
noon. iii

Sell your product in 73 A m ateu r Radio Today.
Call Dan Harper today at 1 (800) 274-7373.
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FREE
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COpy! ••

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest·Circufatlon

Monthly Magazine
Art icles· Classlfieds - Ads lor Parts & Service.

Also: Earty TV. Ham Equip., Books.
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l · Year: $29.95($47.95 by 1,t Class)
6-Month Tr ial- $16.95. Foreign - Wri te.
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Or Call : (508)371.0512 r.i ' ..-:I

.'::.. .
Smart--...,

Battery
Charger
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BY WARRE N DlON NIBBH

FOR GEL·CELLS o. LEAD AC IO BATTERIES.
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•• Ie rence & mree mo de cn'flling seQuence,
Standard ~, I is l or 12V @ 1/2 or 1 Amp. use,
se lect . ble. Can be connecte d 10 t he blUery
Indehnalely. W,II not overcharge, Weiqhs 2 p·ounds
....d menures 4'W x ~ '!> " D x 2'" H F' .....ned
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Number 6 on yOlK Feecfbaek ClIrd

Used Batteries for

Ham Stations
Another way to save money on power systems.

by Donald E. Koehler N7MGT

H ow can you save money on batte ries to
use at home for solar or back-up power

systems? For small stations or any other pur­
pose with limited equipment requirements.
purchasing used or surplus batteries may be
your best value. This article will explore the
where and how of buying used batte ries. and
will also describe sources. rest procedures,
and cautions.

Before You Buy

First, when is a battery no longer a bat­
tery? Answer. when it is toxic waste or haz­
ardous waste ! Before you even stan looking
for used batteries, find a recycler or salvage
business which will take in "dead" lead-add
batteries. Even in the best of deals. I have
had to pu rc hase " lo ts" of used batteri es
which contained the occasional dead battery,
It is better to know you have a place for the
legal disposal of any of these batteries before
you start. While on the phone. ask what the
center will pay for used batteries.

Now then. take a moment to determine the
voltage and curre nt requ ire ments for your
equi pment. Inverters. devices which tum DC
currenl into AC current suitable for regular
home applian ces, are rated in both volts and
amperes. You will find this information on
the manufacturer's data plate. If operating
DC-powered equipment like a portable HF
station or scanner. add up the curre nt draw
fro m each piece o f equipment that will be
operating together. Write down this total cur­
rent requirement . Your total battery bank ca­
pacity should be at least twice this number
for the longest battery life in your system.

For the sake of this article. I wi ll assume
you will use equipment requiring 12 or 24
volts and the curre nt draw won ' t be much
more than 30 amperes. Higher current level s
will requi re you to really look closely at en­
gineering practices beyond the scope of the
information presented here.

WARN ING : While the voltage of these
batteries may appear to be low. the current­
producing potential is lethal! See the sidebar
for battery safety tips.

What kind of battery will fit your needs?
By and large, "flooded cell" or wet cell lead­
add batteries are the easiest to fi nd and least
expe nsive . Ge lled-e lectrol yte and NiCd
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baueries may be the next best bet for lo w­
c u rrent dem and a pplicatio ns, typ icall y
communications equ ipment. Any battery you
consider should be a "deep-cycle" type. Au­
tomotive or truck batte ries can be used , they
just won' t last very long in a solarlbauery/in­
verter system. A good deep-cycle battery.
even one you purchased used, should give
more than five years of useful se rvice life.
New batteries will go more than 10 years; in
properly-e ngineered "floa t" systems, double
that service life can be expected.

Sources for Used Batteries

Start with the local phone book to develop
a list of potential sources where you can pur­
chase used batteries. Try local golf courses,

Photo A. These batteries were f ree fo r the
taking-240 wnplhr. capacity/ or the effort 0/
hauling them aK'ay.

material-handling equ ipment companies, lo­
cal exchange carriers (the phone company or
local cable company). large computer opera­
tions (such as banking centers) or, if you're
ncar a military installation . the Defense Re­
utilization and Marketing Organi zation or
salvage yard. Now let 's take a look at each
source.

Gol f courses in urban areas typ ically use
electric gol f carts. These carts typically have
six batteries , each one rated at 6 volts direet
current (VDC). These batteries are also deep­
cycle and capable of large current produc­
tion. Small enough to move by hand. they are
my favo rite for small solar syste ms. Most
good-sized golf courses buy banertes by the
pallet load and the turnover in used batteries
is high. Talk to the greens-keeper or someone
in thc cart bam. Expect to pay about $3 each.
Before you pay, be sure you test the batteries
you buy. If you establ ish a long-term rela­
tionship with that golf business, the possibili­
ty exi sts that you can "buddy up" with the
course on a battery buy. This will net you a
pallet load of identical batteries at a better
price than you could get on your own. If a
pallet load is too many batteries for your spe­
cific needs , split it up with friends.

Material-handling companies that sell or
service electric forklifts or pallet movers are
another place to try. Batteries used in materi­
al-handling equ ipment tend to be very large
and heavy. Local exchange carriers like the
phone company use either "glass-wall" cells
or large conventional lead-acid batteries. Be
careful- a friend of mine picked up a load of
glass-wall cells "as a good deal" and some
were leaking. The local recycler wouldn 't
touch them. It cost him major bucks to legal­
ly d isposc of the now-ha zardous waste! I
mention these two sources only as a compari­
son . Very fe w folks have a need for the
current levels the se kinds of monste rs can
produce.

If you are going to power your entire home
excl usively with so lar rec harged batteries,
then by all means look for large glass-wall
cell arrays. Telco batteries gcnerally have ex­
cellent records on service and age. The cell s
are usually 2 VDC, SO it is easy to set up 12
or 24 vo lt arrays . After all , batteries are
where you find them.



Pho to B. Test batteries under load and mark tile results Ofl top.

"Before attending any auctions, go inside and talk
to the friendly folks. They really want to sell you

something, so ask their advice. I have always
received good treatment and afair deal."

Look at the batteries prior [0 testing. Are
they clean and free from crac ks and leaks?
Do a ll o f the ce ll s have li q uid in the m.
enough to cover the plates? Are the terminals
solidly attached (do they move)? Do the cells
each have thei r own caps or covers. and do
they match? They do? O K. let 's move on.

Now you are read y for the first test! Take
the battery you will test and attach the test
leads from your digital voltmeter. being sure
to use the correct polarity on [he leads. Read
the voltage. On a 6 vo lt bat tery, full y
c harged . you shou ld see about 6.3 VDC
registere d o n the meier. No w attach the
load. On my auto headlamp. I use a set of old
jumpe r c ab le clips to allow auac b­
ment to the batte ry under test. The advantage
of the headlamp is thai I can see it light up.
so I know it is pulling current from the bat­
tery. The lamp is equal to about a 35 watt
load.

With the load attached and drawing cur­
re nt. re ad the me ter. It sho uld not have
changed from the first reading . If you are
checking several batteries, use a piece of
chalk and mark the battery with the two volt­
ages. For instance: 6.3f6.2. Continue on with
the rest o f the lot. Now yo u can see. at a
glance. which batteries hold up best under a
load. Once the batteries are marked. you are
ready for step two.

Tak e you r hydro me ter a nd c hec k the

Photo C. Used batteries abound. if you know where to
look.

battery aci d in a wet cell. Be sure
you tell the salespe rson you wi ll be
check ing batteries containing acid.
You can use the kind that has lillie
flo ati ng ball s in a tube , available
at local auto parts stores o r serv ice
centers.

Now. another word about safely.
Bef ore you go out to check and test
batteries. le t ' s revie w so me basic
safety procedures. One : T he darn
things are heavy! Use your legs and
not your back 10 lift or move barter­
ies. Second : They contain a powerful
acid . When you go to check specific
gravity, wear gloves and eye protec­
tion! If you are like me. you will fol­
low the adv ice of professionals and
wear a rubber or acid-proof plastic
apron . shoe covers and long-sleeved
shins. Old clothes are a must here!

deal. Now. how do you test the dam things?

Testing Used Batteries

The testi ng of used batteries is not hard
and is a two-part process. Yo u will need a
couple of tool s. First. a good quality digital
voltmeter. Ava ilable from ret ail stores like
Radi o S hack . they ru n about the
sa me as an analog (pointer) met er.
Second is a " load : ' something to
draw cu rren t while you check volt ­
ages. I use an old automobile head­
lamp. The other instrument is a thing
called a hydrometer. This is used to
check the specific g ravity o f the

resents a real crapshoot. My experience is
that the folks who work at the DRMO arc
friendly and helpful. but you have to know
what you are looking for in a bat tery, T hey
can also poll ORMOs in o ther states or at
other bases to see if anyt hing like what you
are seeking is available. T he big bonus: The
batteries they sell are clearly mar ked as to
condition. age and type. Most of the lead­
acid and NiCd batteries they sell have been
neutralized. to be so ld as scrap meta l and
cannot be re-acti vated. These ca n be recog­
nized by the holes dri lled into each cell and
they will usually be marked with a bright red
tag . Sometimes ba tteries can be found that
are st ill usable . The price is usually preuy
good. but the sales arc by "lots ." Before at­
te nding any auctions. go inside and tal k to
the friendly folks. They really want to sell
you something. so ask their advice. I have
always received good treatment and a fair
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Computer centers with large Uninterrupt­
able Power Systems (UPS) may be a good
source of high quality. deep-cycle batteries.
About the size of a large auto battery: These
cells are small enough to move by hand and
most are the gelled-electrolyte type . The
cells have "lived" in a well-engineered sys­
tem. so even ce lls that are more than five
years old should be good for home use . As
always, test before you buy. Check with the
operations or maintenance supervisor of the
local banking or credit card ce nter.

The last source is the Defense Reutiliza­
tion and Marketing Organization. or DRMO.
on a military base near you. This source rep-



Safety Warnings
Batteries can be dangerous-pay attention to these common-sense safety rules!
-Keep batteries away from children or pets.
-Pe rscnal Protective Equipment (P P E): Minimum safety equipment include s acid-proof
gloves, eye protection and heavy leather shoes; s trongly recommended is a n acid-proof
apron, shoe coverings and a long-sleeved s hirt

-Batteries are heavy, so use proper lifting techniques.
-aattenes vent hydrogen gas when charging, SO make sure your sto rageJuse area has
enough air flow to prevent buildup of e xplosive gases .

·00 NOT SMOKE around batteries, chargi ng or not.
-use a regulator when charging batte ries from a sola r system or other unatte nded method .
-00 NOT MIX battery types or voltages .
. In earthquake country, secure the battery so it woo't move or spill.
.11 is OK to set batteries on a concrete surface. However, any spilled acid may ruin the
concrete.

-Protect te rminals so they cannot be shorted together.
-If in doubt, check with a professional battery service organization or dealer. Be safe , not
"'"'I.

speci fic gravity (Sa). T his is a pass/fail
kind of lest. since it shows the state of bat­
tery charge; ir does not prove that the bat­
tery is good. The specific gravity depends
on the type of battery you are testing. Ask
what it should be-figures can range from
a hig h o f 1.300 to a low o f 1.65/ 1.75. Bat­
teries used in cold climates have an sa of
around 1.300. In warmer cl imates, an sa
o f 1.65 w ill a ll o w more cu rrent to be
pull ed from a system bauery. Temperature
will affect the sa and capacity of the bat­
tery. (NOTE: A battery may lose most or
eve n a ll o f i ts capacity in cold tempera­
turcs .) If the battery does not meet thc min­
imum sa. th ink agai n about pan ing wi th
your money.

Remember. clean batteries work better
and last lo nger than batteri e s which are
d in y or corroded. Keep the terminals and
outside of Ihe bat te rie s c lean-you will
save both time and energy.

Now then. how much to pay? Depends. I
pay about $3 for used go lf-cart batteries, as
that is the sa lva ge pri ce . If the b attery
looks in good shape. passes the tests and is

the right size for your needs. go a bit better
than the salvage price. Look at it thi s way:
You are saving the owner the cost of haul­
ing his batte ries to the recycling center.
T hat is the other reaso n you c hecked the
price pa id by the ce nter first. Drag it home,

hook it (or them) to your system and enjoy
the fac t that you are helping the environ­
ment whi le saving money.

T han ks to thc rea l expe rts at the 3 rd
Wing. Elmendo rf AFB (AK) beucry shop
fo r the DRMO and battery info . Iii
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