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Stanley OAllem
Genersl Managsr, Cenerel Parts Divisioa
Ford Notor Compeny

~ As a representative of the Ford Motor Company and as & samber of the Associstion
of Amarican Battery Manufacturers, I have been asked to commnt on the outlook for
the lsad-acid battery and the battary industry's oconsumption of leed,

Because the autamotive industry, the battery industry, and the lead
have seversl areas of common interest, I mm dalighted to have an opportunity to share
with you seversl thoughts that I have oca this subject,

I should like to begin by telling you g 1ittls about the Gensral Parts Division
of the Ford Notor Compety so that you will know who we are and what we do,

The Cenersl Parts Division 1s & mamufacturing division of the Pord Motor Compeny
with the Cenersl Offices near Ypsilanti, Michigan, The Division has opersting

responsibility for six domestie plants, one plant in Ingland, and one under oon~
struction in Belfast, Ireland,

We produce scos 33 major products for Ford cars, trucks, and tractors, primarily
for domestic vehicles, but also some parts for the Company's Canadian, English, snd
Cerwan vehicles, A mumber of products are slso for non-sutomotive markets such es
aircreft and marine, )

The Division's procucts range from starting motors, alternators, generstors,
ard distributors t0 transistorised ignition systems, fuel systems, plastics, powdered
metals, spark plugs, and of course, lead-ecid batteries,

It 4s this product that is most closely related to your industry, snd is one of
the areas of comaon interest,

During 1963, more than 82 ml111on vehicles ware on the road. As you know, sach
of these used a battery., During 1963, the sutomotive industry produced slightly more
than 9 million cars, trucks, and buses, and more than 30 million replacemsat betteries
were required for the after-markst,

Approximataly 34 pounds of lead 18 required in total for an average Ford vehicls,
This includes, in addition to the bettery, our requiresents for solder finishing,
and slectricsl comnections and oomponents,

One hundred ant fifty-six thousand tons (156,000) of lead were consumed by the
suto industry in the production of new cars, trucks, and buses during 196), When
you edd to this the lead required to produce the more than 300 million replacement
batteries, the total lead consumption related to the automotive industry ie more
than 450,000 tons, or about one-third of the total mmount of lead consumed in the
last year.
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This 4s a pretty good market——in fact, an excellent market for the lsed industry, 3
I sm sure that this 1s a sarket that you will want to maintain,

With an 8 xillien plus car yeer in sight for 156,, the immediste outlook is

But what about the future? What is the outlook for leed-ecid batterise sed
the lead requirements for betteries in the naxt decade?

In 1975, we estinate that there will be 100 million care, trucks and buses ia
use oo our highways, We believe that by 1975 the industry's anmal production of
automotiles, trucks, tuses, &nd tractors will be at the rate of about 11 million
vehiicles per year. The battery replacemsnt market will be about 36 million batteries.

It would appear, thersfore, that the cutlock for the lead-scid bettery, and ;
consequently, lead consmption, is very good. 1

With this background review, I would like t0 examine with you what I believe is
likely to happen to the lsad-ecid battery in this next decads, I would like to cute
line for you what I balisve will be the compelling factors that will influence
oconmmption of lead for batteries,

the
Engine horsepower has incressed from 117 “a 1950 to an aversge of 233 in 196k,
This 1s an increase of virtually 100, Acoargenying the horsspower increase is sn
incresse in engine compression ratics from % to 1 4n 1950 to about 9,35 to 1 in
1964 —an incresse of MUX. A further incrvase may be indicated in the next few years,

VYehicle alectrical system loads bvre increased substantially. The electricel
load oa a typical Ford car, for sxamp’s, was 170 wmtts ia 15,0 and 400 watts in
1964, and will be spproximetely 500 mtts in 1965,

The larger engines and the ‘acrease in the coopression ratic has reqdred sa
incresse in cranking power. This is necessary to provide satisfactory starting
under both cold and hot engine cranking comditions, Until recently, the electricel
systems load demand has been met by increasing both the battery and the electricel
genersting systen capacity.

There is every resscn to assune that the incressed electrical power
trend will contime. I believe that it is not unrealistic to assume that within
the naxt 10 years, alectrical system loads will be increased to approxiamstely 800
watts,

What will bappen to the battery, and consequently, lead requirements over the
sany sdded accessories and conveniences that are being

I can sssure you that it is not ocur plan to increase the sise and weight of the
battery to meet these demands. The slectrical power requirements incresse wdll be
met primarily through isprovements in the electrical genersting aystea.

The use of alternators, as you loww, has increased substantially the system's
ability to provide electrical energy at low engine speeds. Our design objectives
are to provide a genersting system that wvill mpply the car's electrical demands
as long as the engine is operating,




We will np«:t‘ the &tury, therefore, to provide the cocru' for the alsctrical -
components when the sngine 1s not opersting, and to provide engine starting power,

It is evident that the buying publie's wants are moving toward mlti-car
farilies, and that there 1s a substantial incresse in the prpularity of the sporte-
type cars,

The current amasing receptica of the Mustang is an exaspls, This car offers
higher average horsspower sngines than the more conventionsl styles of ccuparable
eigs, In the larger classes there is also a trend toward more horsepower, The
public wents this, we believe, not for reascns of top spesd, but because this in-
creased horsepower ©ffers an added margin of sefety, It decresses the time you are
axposed to danger when passing snocther car or when sntering sn ©Presmmy,

Because of the need for added crenidng power and becsuse we are dedicsted to
extending the useful 1ife of the battery, I doubt very much thst we wdill be ahle
to make any appreciable reduction in the sise of the lead-acid bettery—even with
greatly improved genarsting eysteas,

I balieve, therefore, that the outlook for the lead-acid battery snd for leed
coosumption by the automotive industry is very good,

If this favorable market is to contime, howsver, the battery mssufacturers
and the laad industry must contime to improve tipefficiency of the lsed-acid
battery.

With respect to this, I should like to review with you sons of the things that
we sre doing, and also to point cut several arees in which you xight profitadly
devote your resesrch,

Although Ford plays a dual role as battery producer and vehicle manufscturer,
we can never forget that our principal business is to build cars, trucks, and
tractors which will result in new and repeat sales to satisfied ovmare, This
denarxis 8 high level of quality and trouble-free total performance of every
ocarponent

for a mmber of ysars, Pord has engaged in an intensive program to develop
componient s that have a lorg 1ife sxpectancy, better performance, and grestar freedom
from maintenance service,

A an expression of the confidence we place in our components, we were the
first Aserican mamufacturer to offer a 24,000 xile, 2 month warrunty on &
car, This comprehensive warrsnty—now on all Ford-built cars—includes the bettsxry,
and the bettery wartanty is extended an additional 12 months on & pro reta dasis,

To provide betteries that will meet this objective, positive plate grids, for
exanple, which must operate in the moat adverse ocorrosive chexical envircoment
throughout their life, have bean made heavier, To increase the corroeicn resistance
of the positive plate grids, we have found it necessary to use g corrosion recistast
lead alloy and to incresase the cross-section of grid mesh wires, This has the
disadvantage of increasing the leed occutent in the bettary, and of ocuree, adding
to the battery waight and ocoet, ’

Second only to corrosion of positive plate grids is the dameging effect of
vidbration which places the relatively soft, yielding grid setal under stress and
prosotes sorrosion, Vibration causes damage to the separetors which separate plates
of opposite polarity, The problem of vibrutiocs has in the past been partially
prevented by shimming the elements in the cell oompartaente,
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We have developed a unique construction to eliminate these harmful effects of
vidbration by embedding porticns of the plate and separator bottam sdges in thermo=
setting resin, This cementation prevents movement of plates and separstors relative
to the coctainer and cover, and assures t* mechanical integrity of the assambly,
This vas a positivestep forward becsuse it is more effective than shimxing, and has
been accouplished at a reduced cost,

As an additional quality improvement, & new typs of plastic separstor has been
developed by cur suppliers which Bas improved chexical resistance and micro-pore
eize to match the longer service 1ife of the plates, We would like to still further
reduce the pore sise of the separator.

In some instances we have adopted a top cover battery construction in which the
intercell oonnectiocns are shortened to increese the voltags available at high rstes
of electrical discharge at low teamperatures and to reducs the lead wedght, The s
intercell cormectors are subtmerged below & cne-pisce cover and permanently encapsus =~
hmun;m-nnnmmmmnm. We plan %0 adopt this design acsoss the
board in 2 5e

Many batteries suffer dimage from neglect when owmners forget to replenish the g
water which is gradually lost through decooposition into hydrogen and cxygen by the
charging current. This loss together with evaporstion, which occurs from
to radilated heat under the hood,results in the concentration of acid wxich 4a
detrimental to all the cell components. Ve have provided e=tra \ater spece in
many of our battery types vhich results in an acid of xilder average strength
out the battery's life. This contributes substantially to life expectancy and ine
creases the service interwmal,

While this has provided a major ixprovenent so far as owner satisfaction 1s
concerned, we will not be satisfied until we have a battery available that will be £ ]
service-free for its smire life. In fact, we Lalievs this to be wne of the most L
izportant deficiencies in the present battery design, and consequently, we believe
it offers a most important area for improveoent.

These are same of the things that we have been able to do in recent years to
izprove the over-all efficiency of the lead-acid bettary.

You will recall, hovever, that I mentioned that the compressics rstio of our S
engines would likaly increase and that while it is unlikely that we will increase i
the psak horsepower of our engines, it is entirely possible that the average borse- ;
power of the engines used on all cars will increase over the next 10 years. Ve
oxpect this increase to be as much as 30L. We will have to provide for an increase
in cranking power either by improved battery efficiency or starting motors or both,

Because parkage size and weight must be beld st & minimm, our objective is te E
accamplish this with no added weight or sise, R

Our objective also is to build a battery with as little lead a9 the demands for
high performance and long life will perwit, .

Despite the fact that the lsad-acid battery has been prominent for over 100
Jyears, there is much that must be done to improve its efficiency, reduce its weight, 9
extend its 1ife, eliminate service, and not add to cost. ..

Should this not de accorpliahed, we are increasing the stakes and coasequently 3
the incentive for your competitors to produce an entirely different type of battery -
or aystem that will not have these disadvantages.
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Tou Inow what the dissdvantages inherent in today's battery are, tut we need
0 to comtinually focue attention on them. We in the battary industry are directing
8 good dsal of ressarch effcrt toward reducing or minixiring their effects,

We are concermed with weight and slsze, a3 I have nmentioned. We are also oco~-
cerned that lead-acid batteries have a decreased high rate discharge capacity at
sub-serc tecperstures, and that they won't sccept an efficient recharge st low
tecperatures; that they suffer a loss of charge after prolonged standing, especially
ot high temperatures; and that tha internal oxponents of wet batteriss, such as
positive grids and negative active material deteriorats after prolonged standing,

This 1s ths only part of s car that disimegrates appreciably when not in vse,
We mst find s way to reduce the deteriorstion of these intermal componacts whether
the csuse is attributable to service caditions, deep cycling, overcharging, or
ownar neglect.

1 said that starting larger, higher compression engines may require higher
battary capacity and increased output, but it pust be accomplished within resscn-
able package sise wxd weight limitations.

This may be achieved by improving the grid alloys which will permit lighter
construction and yet provide grester corrosicn resistance. The use of antimony in
our lead alloys to improve castability of the grids has scwe undesirsble effects in
terms of the local discharge action it produces within the battery,

One possibility to prevent these losses is through the development of new
Q alloys that have improved strength and castability without sccompanying perforwsace
or efficiency penaltise,

We 4o not sxpect a lead alloy which has the wedght of magnesium, the
conductivity of silver or copper, and the corrosion resistance and strength of
3 steel—this would be ideal, However, we are looking for improvemeat toward this
‘J Utopia.

We at Ford and cthers in the sutamotive industry are oot only devoting & grest
deal of ressarch and sdvanced product developnent effort toward improving the leed-

acid bettery, but I can assure you that our ressarch is also concerned with other
methods of storing electrical energy.

We are devoting s good deal of time to this because we are convinced that we
vill cever have ccuplete customer satisfaction until we have considersbly isproved
the relisbility of our present batteries, amxihave elixirated the need for constent
custamar attestion,

In the long run, the customer will make the ultimste decision to continue o
discontinue using the lesd-acid bettery. Your industry can importantly influecoe
this decision, or indeed, you may meke a customer decision umnecessary by
ue.lontmthonmhmdommmormuumdm&.-
advantages that I have fust reviewed,

If you do this, and are succeseful in offering us a means of offsetting the
° weight, package sise, and maintenance disadvantages by improving the over-all
sfficiency of the lead-acid battery, then I Delieve the ocutlook for the eontinuatiocn
of this substantial lead markst to the automctive industry is very good,
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Certainly, I must agres thst research directed toward 4

sveloping new markets
for lead is important, but I sa sure that you pleo will sgree with pe that it is
izportant that you devoie a siseadls share of your research dollar to protect this

very mibstantial share of your market,

A very fow of the large:> lead producers have been doing a considersbls ot
of work in this area. It may not be possible for scme of the smaller companies to
individually devote a greet deal of tims and resources to this,

I would like to lsave you with the thought that wuraseocistion aay vish te
sccopt this challengs. You might ccnsider the advisability of undervriting oute
side research in scoe of these aress, I certainly would 1'ke to see wore of our
ai'miwuu offering graduste work in electrochemistry. We in industry sust supply

ve,

I should like to taks this opportunity to express my Company's appreciation te
those of you who have in the past seen the need for improvement. You have halped
BAk® Our cars more acceptable in the market place, We all still have a lot yet %o
do to improve the reliability and durebility of this very important component——the
battery., I's confident it will be done,




