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STORACE BATITRITS®

K. ¥, Green, Purchasing Agent
The Rectric Storage Psttery Company

You will recall that Mr, Hervey spoke oo the owtlook for storege battaria
st last year's panel dimcusrion, I would like to pay respect to Mr Harvey's
forecasting atility, Be estimated that the replacesant battery business for
1949 wuld amcunt to 19 million units. The actual total), revised last
wes 18,342,000 wmits, . , ,

iy arproach to the subject will be along & someshat &ifferent line,
Statistical information will be offered and sn effort made to develop Cone
¢lusions from historical patterns, Same of this information may be new %o
you and 8 tocl will be devised whershy you may anilyse trammisnt conditions
and do your owm forecasting,

When we speak of lead use in the storage bettery industry, we momally
think in terns of the muber of sutomotive battery units that will be shipped
in & given period, Nost of you mre associsted with the mining, production,
and sale of lend as & commodity, and I Lelieve you would be surprised to leara
the tonnages of lead which are in service 4in indoustriazl types of storage
battaries,

Each class of service will be reviewed alphabetically rather thap 43 -
the order of size or izportance, :

ISOLATED PLANP SYRVICE L

At ons ti.e farz lighting was an important sprlicstion for storage
batteries which were ususlly inctalled 4n sets of 16 cells, each cell sssambled
in & glass jar coctalning 11 or 13 plates, This service is rapdily falling in
volume because of extensive projects for rural electrificaticn finarced largely
by our Covermmert, Three years ago 8 report war published that showed adbout
250,000 1sclated plants still in existesce. If we &iscount this figure te
200,000 as of today, the lead tonnage would total about 11,500 tons whish
would ordinarily be rerlaced on an sversge of every five years,

MOTIVE FOWYR SERVICE

In this class of service ths storage bettery is used prisarily for
propulsion purposes, It includes slectric mine and industrial locamotives sod
materials handling equipment, The aprlicetion of batteries to ssall elestris
hand trucks has grom tremendously during the pest seven ysart. Tha lead oon=
tent of rotive power batteries totals sbout 3,000 tons with an aversge life
cycle of about five yesrs,
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RATLWAY CAILIGITING ANT ATH~COIDI TICLING SEXVICE

Practically all of the pessenger and mail care operated by our rafle
roads have an slectric generatins system that i3 supported by s storege battery
which furmishes the power whea the car {8 not moving of moving at & slow apud._

Then passengsr cars were sir-conditicned, Deginning in 1933, it wes
necessary to increace the size of the battery as much as ) to 4 times the sisne
used for carlighting alone, Xany of teday's air=conditioned cars have storage
batteriss that contain 8 ton of lesd.

The total lesd comtent of storane batteries in this service empunts
0 about 19,600 tons which $a turned over sn swverags of once in five years,

CRANKTNO SPRVICE IN DXRSFL LOCOMOTIVPS e

In the early thirties, the rsilrosds sxperirented with 1ightesign
reil cars powered by large sise truck and bus tvre gas engires, The future
in this field was bright emough t0 encourage progreanive development to diessl
engine locootives, IEngine sises grew from 200 E.P. to 600 H.P., later to 1000
and 1500 RH,P,

Nost of the firet installations made were locomotives for swi
service, The application spread to main line pessenjer and freight service
where floxibility of drewbar capacity 1s obtained by connecting multiples of
cab units together, Each of these cab umits contains a storage battery used
to crank the engine, liesel locomotives now provide 25.8f of the total
tractive effort in service on all railroads,

Plaase refer to Pir, 1 and note the grosth in lead of
batteries spplied to this service, At the end of 19L9 the lead totaled 8750
tons, which smount 1s subject %o an sversge turnover of once {n five years,
That {s equivalent to about 1S tons per month, Another 1LS toas per moath
goes into the nev locamotives curreatly being built,

SIEWARTNE SYRYICR

It is ertinated that storage betteries used in U, 8, molmarine service
contsin 23,950 tone of lesd with an sverste life cycle of about [ive yorrs,

THIFPHDNE STRVICE

The starage dattery (o an integral part of the power plant required
in all telephone central offices, private branch exchanges, and for miscele
laneous applications related to teleihone service, I do ret belleve m actual
count has ever been made of sll the storage batteriss in this service, Western
Electric Co, have nade an entimste of the lesd tonnage irwolved and set s
figure at 29,000 tons. The ertisatc was arrived at by their knowledge of
r::::-::n‘. CVT A mEber of years and the fact that the “weighted" aversge

ife 1in this service arproximates thirteesn years,
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MISCYLIANPOUS THTUSTRIAL SERVICES

° " Due to insufficiemt data on inetallstions in some other clssses of
service, it is impo<sible to verture an estirate on lead tonnages for esch
service, Here are sone of the flelds to which we refers

1, kil 2 power sarply.

2. muzmzﬂmm maring craft as well as shore installations,
3. Switchpear comtrol by slectric utility companies, | -

L., Marina Torking ciass boats and plessure eraft,

S. Bmergency lighting aystems,

I believe it would be conservative to say that approximataly 50,000
tons of lsad would be {rvoived far the above five classes of ssrvica,

oL LEAD IN INIUSIRIAL BATTERY APPLYCATIONS - S e e
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¥e can now smmarise the foregoing services ss follows:

1ced Toonage Rurnover
Isclated Plant n,500 S years
Notive Fower X, 000 S years
Railway Carlighting 19,600 S yoars
Diesel Locomotives 8,750 5 yoars
Submarine 28,550 S yoars
Telephone 29,000 1) years
Miscellanecus 48,200 ?

3 : ™tal 200,000

AUTNOTIVE VFHICLY SERVICE

This class of service ungiestionably involves the greetest tonnages
of lead not only for initial dettery installation but for yearly replacement,
Practically all of the batteries are of 6 or 12 volt sise, assanbled in
rubber or composition containers. You will often hear this type of battery
called an "SLI® battery, having reference to the rrincipal duties of starting,
lighting and {grition. Por the sake of brevity, 1 shall hereafter refer to

? thosa battleries as "SLI® types, as distinguished Irom industrial types,

Fig. 2 shove the breakdown of lead usage in the storage dattery
industry into industrial and SLI betteries, Dividing the latter figure by the
total SLI battery production, as reported by A.A.B.K., wn obtain the average
lead contant of all SLI batterics for each ysar, The higher averages for the
war yesars are explained by the fact that high percentages of production were
of Army ordnance and truck Lypes that are much heavier than the normally
predoninant passenger csr types.

The chart in Fig. ] shows the lead tonnage contained in all highway
vehicles since 1930, At the end of 19L9 the totsl tonnage was over one half
a 2i1lion, The suthority for vehicle statistics ie the Narch 15 issue of Avtow

motive Industries msgasine. The lead tennage was computed by using the
average unit weight sacwn in Pig, 2,
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TRASTOR SERVICE
SLI types of batteries are used on trasctors but the service is

segregated herein bdecause its growth is worthy of specisl menmtion, Included
in this service are vhesl and tracketype tructors uwsed in agriculturad as well
as construction equipment,

Fairly reliatle figures are svailable on tractor production but not

on sarwmAl scrappages and machines in active service, ¥We know the spproxinate
percentages in the early forties that wers dattery-equipped plus the fact that
better than $5% of the production in 1547, 1548 and 19L5 were beitery-equipped;
If we assuse 8 unifors rete of ircreass in the intervening years, the grewth
deumwuutwwmcmNMmﬁx&u&n
as in .

Tim rote of gunia (il iimes in ¥ years) comparvs quite cioseiy Wita

the incresse Lin conmmption of lead in the tetre-etiyl field,

PORCASTIRD BY ST TISTICS

7ig. S 18 introduted to graphically portray the influence of sverage
SLI battery life on the rate of bettery replacanent. The sversge 1ife assumed
for calculating purposes will vary «ith individuals, but I do not believe it
will be far fros 2) months, The comgutation for the 1950 vehicle bettery
sarkst would be as follows;

Vehicls registrstions 12-NJ9 43,774,000
Flus estisated Aublic-owned vehicles not registered '3 550,000
Eimus new registretions for 199 . - §,800300
Mirus estimated scr for 1950 - 2,800,000
Total vehicles = 195 and older BIOTS
Times replacenent rete (23.1 months? 11f) z S0
SLI replacenents = 2 yeir and older cars m
Fius 205 of mev registretions 199 (Jan, 1949 cars will
be 2) monthat old in iov. 1950) ¢ 1,160,100
Total Highway Venicle darket - 1950 B, TEI%
I 1ike mamner, the tractor battery sarket wuld bo computed asy
Tractors in service 19L8 3,110,000
Battery equipped = 65-2/3 2:07):1”
Hirus estimated scrappage battery-equisped tractors - 111,000
Trectors = 2 yesars and older m
Times replacement reste ~ 20 months' life z 600
Plus X5 of 1919 production e 170,200
Total Tractor Bettery Market X, 37,50
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The marine dattery market, at lesast that portion using SLI ¢y
batteries would be computed asy

U, 8, Const Ouard registration 199 LLS, 000
Plus motor boats on inland waters * ¢ 1L5,000

5;0 m
Tines replaceasnt rate = 20 months' 1ife x :600
Estinated Marine Replacement Narket XL,50

S1I batteri{ea vi1l be used in a variety of othar aprlications; e.p.
stationary diessl and gas engine service, portable telatione and radis service,
lstoratory equipment, etes 4 conservitive estimste would place this requirsmsnt
at 500,070 unita,

The total replacement bettery market for 1750 can nov be summerised

an) . e . t-m & N . *~' N _‘
‘ Vehicle battery sarket 29,736, 400
Tractor battery sarket 1,)7,800
Narine battory market %,fm
Eisceallaneons 000
otal rerlacesert battary market m
Equivalent to lead tonnage of 29,900

Potal production of SLI betteries 15 equal to the above replacement
business plus domerstic nev cir sales plus export tusiness, The foreign
eurroncy situation 1s such that we cannot hope for contimation of the
600,000 anmial export rate, Therefore, I would estirate the total SLI battery
business as follows

Unite Lsad Tormage
Ropl acement market 22,0n0,000 0,600
:;vbcar market s,ﬁoo,oao 612‘,7@ .
% market On, 000 S00
wta T, T D

FOAFCAS TINS BY TRATE

Fig. 6 shows the vehicle registrations, replacement battery shirments
and total SLI battcry rroduction for the last 20 years, The %dash” lines are
sverage lines showing the averars rrte of growth,

The prenent rete of new car production plus future schedules are
such that the total registration grarh must contirue upward This can enly
have a positive influence on the two lower curves which will bend both of them

The “sverage® limes deceive yoor syes, oy arc not parallel, If
the sverage line of graph C was roconstructed parallel to the average line for
greph A, 1t would pass through 22 mi'lion wnits at the end of 1950. Thie
figure, I-believe, would be a conservative estimsts of the 1950 replacemedt
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rate of increass in total wehicle registrations.

The estimate for total battery production in 1950 43 net o eany
to chart graphically, It would seea an though the dotted line should pass
through 27 million total, were it not for the Mullish® inflence of new car
production, For the lstter resson, it was érewn paralisl to the total registre-

tion graph projection,

Pleases mote hov closely this purely graphical mulysis and pro=
diction coincides with the long mathematical caleulrtion given before,

PORCASTI NG BY PORefiLL

Here 15 the formula intended as s ool Whereby yow maY Cal.dlate the
1084 tonnegs to be consumed by the vehicle fisld of e battery industrys
x -

i

8 the conmmption x 1000 tone

s the new car registration in millions

45 the mmber of used cars, 2 years and clder, sxpressed
in nillione

is s comstant, .9 satisfying the condition for sy yeer
except & var year or an sbnormal year of hoarding,

If it ware pessible for the trector industry to obtain reliadle
statistice on scrappage and yesr-end installatiocrs, particularly those which
are battery equipred, we might then wee this formula te calculste the lead
conwmpt Lony

' C2X (5.9 K¢ 6.84 7)

Soms explanstion of the way to calculate T is in order, Pleass
vefer again to Fig. ), U for 199 would be the total registrations 12-X-48

s the pew car registrations for 1948, mimus the scrappage for IS, It
say also be taksn &s the total registration figure for the second year preceding
the U in Question, minus the scrappage of the two succeeding years,

SEANMAL TRENTS
Fig. T shows the seasoml trend which existed in the replacement
bettery market in 1939, which we believe 10 the psttern to which we are again
returning as 8 normal condition. The lead conmmption curve might de taken
a8 the industry psttern slvarced by X0 dxys,

Lat us measure cur 1950 guestimete agsinst the industry psttern.
19X Psttern Apried to 22 Million 1950 Actual Shipments

mary 6.5% 3,430,000 1,167,000
Fobruary S.08 1,100,000 1’159,“
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To the best of our krowledpe, wport SLI business and industrial

battery business are not sudject to any ssasonal pettars of variation,

e o b o e .+ v T ¢ g T e ——— — e o P o< e oD o g ¢ =T 8
- ,

Production of pevw cars mgy g n return {0 some Saasonal petisrm as tim

smpply overtakes the demand,
TOTAL 1ZAD POL 1050 SIORASE BATTTXTES

% con row posmarise all of the foregoing mmwuunuu

the total lead requirments for storags batteries as followw

Replacemant SL] batteries 250,800 tore

Novw car 8LI betteries 62,700 tons

Export SL1 betteriss 4,500 tone

Industrial batteries 32,000 tons . .. . ...
oral B, 000 tons ¢ -

-
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, 3 oot —-Ptge-® -~- -~ ESYIHAYED UST OF LE'D IN STIOROB BATTERIES - o s o e
’ A.B.X.8. Lsad Tonnags x 1000 Total \verage
P . Tt T, TEIG T T SIY—  BLI Prod.  Pounds
: Yoar X 1000 Batis. % Totad Batts, X Million per Unit
i
: 1% 16 25,0 15.4 08 12,6 n.s
: 190 157 17,0 10,8 10 0.6 2.2
: 1932 18 13.0 9.4 125 10,0 25.0

193) w7 15.0 10.2 132 0,9 .2
193 166 16,0 9.6 1% 12,7 9
i 1935 115 17.0 9.7 158 2.0 22.5
1936 151 18,8 9.7 173.5 15.2% 22,1
1937 192 13.0 9.4 1% 15.6 22.)
i 1538 167 1.0 1.8 1% .2 2.7
H 1939 198 16.0 8.1 182 1%.0 W
i V0  220.2 20.0 9.1 200.2 18,8 a.)
3 aFad a3 ] 30 &1 .8 2.<
194L2 216 37.0 171 179 16,2 22,2
f 1943 257 42,0 6.k 215 17.7 24,3
4 19LL 37 “os 15.1 260.5 19.9 26,2
15LS 295 40.0 1.6 255 18.3 7.8
i 1565 260 23,0 8.9 237 20.6 23,0
‘ 1547 380 2.0 8.L A8 29.3 23.8
1948 In.g 35.0 94k 238.) 29.2 23,2
1949 206.5 2.8 8,2 26) 25.0- 2.0
Averje 204 20,0 9k 19% 7.1 22,8
) ‘ ® verage for 15 years amitting 15L1-19LS inclusive.
1
rig. ) T07.L LE'D TN NPV ONLY VEFICLES
‘1] (STatlstIcs exprvsswd In thousamds)
ii New Voh, Bstimated Dec, Jlst Deci Nst leod
i Yar  Ngistrata Scrappage  Registrat, Pub. Veh, Toanage
3 1930 Y0)647 3007, 2 26,532,0  § oz2,8
1932 1276.8 2928.9 2348 ? 211.5
1933 173987 22306 23,849.9 ] 21L9
1 1934 2292.4 12609 24,8815 ? 283,6
1935 5.6 19774 26,158.7 ? 298.2
1936 L016.1 208311 28,050, ? 320.2
1537 4102,0 2Sulsl 29,6L9.3 381 L8
! 1938 2256.4 2357.7 29,58.0 e %10
' 1539 31,0.1 203,85 30,60L4.6 39448 3.8
i 1540 39781 2695.8 2,923.9 L21.5 8.8
) 19 Wn.y 2143.) 34,1524 381.8 393.7
3 19L2 382.1 2109.7 32,L2L.8 423.7 NS
] 1943 268.3 21950 x,L99.1 pLLI 2.1
9Ll 187,0 5.5 29,910,6 9.l us.5
1945 422,8 - 90,6 0,420 »1.0 IS4
1946 2LL0.4 -328.9 33,693.L L27.2 5.0
1 1947 Lolb. L 503,§ 31,236,) L8L.0 L0.0
1548 L526.1 1260,3 40,5021 529.1 L7.8
1969 5800,) 2528.4 L3,774. 550.0e 505.3
1950e §500,0 2000.0 L5,L7.0 §15.0 $X.4
e Bstimated.
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