"MAINTERANCE-FRER LEAD STORAGE BATTERIES®

Recently, Exide Industrial Division of The Electric Sterage Battery
Company anncunced the development of completely maintenance-free .
legd~acid batteries, s revoluticnsry concept in paoksged-power technology.

The new batterles combine the adventages of power snd rechargadility,
chersoteristio of wet cell betteries with the handling ease of &ry
cell batteries,

We expect the maintenance-free batteries will have many sdvantages for
such diverse uses as in sordless tools, sppliances and lights; portsble
television sets; thermoelectric heating and cooling Gevices; statiomary
industrial applications; ané@ a wultitude of consumer products,

As you undcubtedly lkmow, the lead-acid battery since it was devised

by Plante in 1860, bas found a wultitude of uses. It cranks our suto-
wmebiles and serves as s current reserve an? regulater for accessory
systems, It supplie; pover for industrial material handling trueks,

for submarines, for control functions in electric power generation and
distribution, for emergency lighting, for telephons offices, for starting
marine and railway Diesel engines, for railway car lighting and air
conditioning, for railway signaling, for fire alarm systems and for
1iterslly hundreds of other uses,

The 11st gets longer all the time, It shows how dependent most of us

are on this chemical means of storing electrieity,

Kickel-osdmium, silver-zino snd other rechargesbdle systems, far from

1 0 supplanting the lead-acid system, actually have helped te open new -
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and sometimes exotic - flelds for verious electroohemiosl energy systems,

ineluding the lead-so0id system,

The lead-acid aystem remains the battery of widest application. Until
now, 1ts extenslon into many more fields, particularly in consumer

products, has been limited by the maintenance it has regquired - such as
shecking of electrolyte levels, additions of water, voltage or specific

gravity checking, end clesning of corrosion from the terminsls.

It also has been limited because 1t has evolved gases snd because §t
ususlly has not been designed to be spill-proof,

These limitations have not handicapped the lead-acid system in many
industrisl, sutomotive sand military applications where the systea is
stroncly entrenched because of its economy, long life and ever-increasing

electrical capreity.

But, these limitations have caused innovators to experiment with recharge-
sble nickel-cadmium, silver-zinc and oi:he:- seslable cells as well a» with
ary cslls,

What has been needed are sconomicsl, high-current-density, maintensnce-

free systems - and now we have them in the lead-zcid rechargeable couple.

These are the reaults of major efforts and technologicsl bresk-throughs

by Exide's engineers,

The resulting new products are for use both in portable power systoms
thet require deep discharges and recharges sand in heavier stationary snd

° standdy systems where the battery charge 1s maintained oconstantly teo
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handle pesk losds and emergency outages,

The new maintenanoce-free batteries -~ in beth the portadble and the
stationary types -« require no sdditions of water throughout their

servios life,

Unlike conventional lead-scid batteries, the electrolyte can't spill

out, and no fumes are emitted,

Now entering production, the first of the new battery types is expected
to be on the market this year,

Designed to be used rs complete power-packsge systems, both lines of the
new batteries are coupled with sutomatic charging devices, believed to
be unique, that ensble msintenance-free batteries to achieve their high
performance potential.

The new merintenance-free Exide lead-:+~!4 batteries for standby service

sre tightly sealed, They sre intended for operation in the usual upright

rositicn, but they are spill-proof 1f upsot accidentally,

Beset cn cngineering werk sccomplished during the past year, it 1s pre-

dicted that the new stationary types of lead-acid batteries will give

maintenance-free service for at least seven years,

There are many eress where reduction of maintenance can count heevily

in term: of costs and relisble performance. Reliable, economical,

maintenance-free basttery power has not been avsiladle before.,

Now, I have some alides to show you how the batteries lock anéd perform.

SLIDE 1
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This staticnary type of maintensnce-frce battery fer standby power
servica 12 completely enclosed in s clean, smcoth, high-impact container.

It has no exposed parts other than the terminals,

Prototypes of this battery have been on test more than a year. There
has been no measursble loss of vater and no gas evolved, There has been

no evidence of any detericration.

SLIDE 2

This chart shows the characteristics of the battery on discharge, st
discharge times -ranging from eight hours to 15 minutes. This dattery is
capsble of relatively high rate diacharges, matching the perfermance per
pound or per cube of conventional stationary batteries,

Hewever, we don't yet know whether this specifis battery design will be
sdaptable to all present day atationary applications, because our develop-
mental work has been limited to a 30 ampere hour, é volt prototype. This
will be determined in studies of higher voltage and higher cepscity models.

SLIDE OUT

How, let's turn to Exide!s new cycle type of maintenance-free portable
batteries. They give promise of being extremely economical substitutes
for battery pover units now being used experimentally in tools and
appliances with moderate power requirements,

The electrolyte of cycle batteries is wholly conteined within the unit.
The batteries can be discharged inverted or in any other positien without

risk of electrolyte loss or loss of efficiency,

They never require the sddition of water,

Ses Page S




? ‘:’“m’ T Y e vy

B G e e et e i o = o

Completcly enclosed in neat, rugged metal containers, the battaries are

caoable of withstanding severe shock and vibration,

Their charge retention i{s high when standing 1dle,

The only msintenance sver raquired on this bettary is recharging., It
1s designed to be used with charging equipment that is compatible with

the specific use of the battery.

SLIVR

This slide shows two batteries that have been built for small power
ap-lications. Both have elecirical cavacity of 5 sapere hours, The
one on the left is a 12 volt battery, and on the right is a é volt
battery. FNote the outlet plugs that are designed for s specific appli-

cation. Alsc, notc the polarlized charging plugs for sutometic recharging.

These malntenance-free portadble batteries can be duilt to meet varying

welight specifications and can bde produced in a varlety of sizes.

Generally, our 4evelcpment work has been confined to portable batteries
heving capacities of 5 to 20 smpere hours at & to 24 volts, But, aome

larger batterics rated up to 100 ampere hours are on test,
SLIDE

Rere 18 a performance curve for a typical 10 ampere hcur cycle battery.

Rates up to LS smperes are shown - & 6 minute dischargs.

Row, let!s look at the efficiency of this battery compared to convente

{onal leed-acid batteries that require msintenance,

SLIDE
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‘when discharged at S amperes continuous drain, shows a totsl rumning time
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The smpere hour per pound efficiency of the sesled battery for eyole
service is below that of the highest quality aircraft or motive power
batteries. But, the cutput per pound approximates that of good motive
pover batteries and high quality truck and bus batteries, Tha output
sffloclencies vary from 8 to 10 watt hours per pound at 6 to 20 hour
disoharge retes, down to § watt hours per pound at the § hour rate,

Storage batteries are tailored to the application. The present motive
pover design has a top efficlency for the dollar invested, Likewise,
high performance aireraft batteries cannot, with presesat technolegy,
be matched by the maintensnce-free produst,

As batteries today are tsilored te the spplicetien, the sealed mainten-
ence-free battery expands the usage of batteries into new products snéd

apnlications of exiating oroducta.
SLIDE &

On » volume basis, you can see that efficiencies compsre mcre faverably

to good motive power end alrcraft batteries,
SLID®

This slide shows the effect of intermittent diacharging on this type of
battery. The S5 ampere hour, 12 volt bsttery, that was shown on Slide 3,

of 47 minutes, When the discharge schedule 13 modified so that the
battery 13 drained one minute cut of every 4 elapsed minutes, the total
time that the battery is on discharge st 5 smperes 1s S8 minutes. q

Of course, these ourves represent the efficiencies of the maintenance-
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free battery at a comparatively early stage of 1ts development. The
reslly signifiocant achievement so far, we believe, is that the feasi-
bility of olosed systems has been demonstrated, Our engineering actirity
now 1s devoted to studies of watt hour performance that will lead to
significant improvements in the future,

SLIDE 8

What about the oycle life of this battery? It is diffioult to make an
sccurate prediotion et this time. But, this slide doea show results
that we have cbtalned to date, Sealed cells that are oycling to a depth
of B80f discharge at a frequency of once per day already have exceeded
300 cycles,

Fo fallures have occurred, but there has not besp snough time to complete
the many tests that are under wsy. Frankly, we don't anticipate cycle
1ife of these cells to be ss long a2 motive power batteries. But,
already, we know that they will exceed the cycle 1ife of aircraft

batterles.
SLIDE 00T

That 1s the last of the alides, but there i3 something else you might
like to see. We have models of two of the cycle maintenance-free
batteries in your exhibit here at the hotel,

The 6 volt battery 1s mounted on a lantern. It will 1light the .5 smpere
bulb for aprroximately 15 hours, Then, the battery can be recharged in
16 hours with the swall charger, also shown in the exhibit,

The 12 velt battery in the exhib it ¢3 cne that 13 adaptedls to certsain
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pover applications. The charger with it 1s specifioally designed

for service where charging should be terminated sutomstically when the
battery 4s fully oharged.

As the battery has virtuslly no stand loss, it 1s not necessary to
recharge it frequently as s customary with conventicnsl lead-scid
batteriea, The automatic charging device keeps the battery in s fully
charged condition,

¥e have other types of oharging devices tailored for other applications,
As 8 matter of fact, we will design the whole power system -~ that 1s,
the battery-charger combination -~ to meet the specific needs of each
application.

Hov, let me surmarize the characteristics of the masintenance-free

batteries: Pirst, the stationary battery ....

eees It 18 sealed and 2pill-proof, but it 1s designed to overate in
an upright position

esee It has no exterior "live" parts other than the terminsl leads

eeas It requires no wetering or other msintensnce during a predicted
aservice life of 7 years

esees It ovolves no fumes on charge or discharge when operating in

the ESB systes.

Second, the battery for oycle applications ...,

eess It 13 sealed and completely enclosed in 3 permansnt metal container
with polarized outlets, thus essuring preper charging and
discharging

ssss It requires no addition of water or maintenance during its

service life
See Page 9
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eeses XNo fumes or corrosive spray are emitted on charge or discharge

esee It operates in any position

esee It 43 of extremely rugged constructior, capsdble of withstanding
e great mnount of shook

eces It has Do measuradble stand loss, thus eliminating any need for
specisl servicing precsutions

eses It omn be left in a partislly charged oondition without danger

of reduced service life, Its service life, which can be »3 much

ag several years, will depend upon the application

ecee Charging of the battery is sc simple that this brief instruction
on the charger is adequate -- gquote: "Plug line cord into 110V,
AC ocutlet, insert polarized plug into battery receptscle, recharge
overnight when battery is nearly discharged, as indicsted by the
appliance. If not in use for ocne year, charge for two to four
hours. Do not charge otherwise.®

eees It i3 operated as part of the complete ESB power system,

These are the chilef characteristics of the two basic new bettery systems,
The Electric Storsge Battery Company has patents con phases of sealed
batteries and a patent spplication on the procedures used in the dbuilding
of these batteries,

You might ask &f it {s ocur intention to make and sell these batteries

for use in sutomcbiles and 4n the dulk of industrial applications, This
might become practical in the future. But, for now, we plan to market
the new bdatteries 4in industries where they can help cut maintenance costs

and increase reliadbility of operations,

See Page 10
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We also expeot to market the nevw bdetteries for power devices that
have had only limited usefulness or new dsvioes that haven't even
besn developed as yet, principslly beseuse thers were no maintenance-
free lesd batteries availadle,

Thus, we anticipate that this new ooncept in battery teohnology will

help epewn 8 great many useful new products of denefit both to industry
and tne consumer,

Speach by Jeha R, Smyth

Asristent Directer ¢ Englnesring
Exide Induririal Tiviclon

The Flestric Starage Ealtery Company
Frlindelphia cl, Penziylrania

For Telivery st Annusl Meeting of the PLead Industries Associstion

at Yocn, Wednesdey, April 11, 1962, s¢ Chase Park Fiaze Hotel, 2t, Louls,




L1A15593

MAINTENANCE FREE BATTERIES
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