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,f TT7T LEAD INDUSTRIES ASSOCIATION 7
' ARD LEXHGTON AVENUE .
é NEW YORK 17, M. V. 0T ra PURLICATION

STORASE BATTVRI?SE

K. ¥, Green, Purchasing Agent
The Rectric 3torage Basttery Company

You will recall that Mr, Hervey spoke ob the owtlook for storege batteris
st last year's panel discusrion, I would like to pay respect to Mr Harvey's
forecasting ability. He estimated that the replacesant battery business for
1949 would ssount to 19 million units. The actual total, revised last
wes 18,3L2,000 wits, - . .

iy approach to the subject will be along & somemhat ¢ifferent line, )
Statistical information will be offered and an effort made to develop cone

When we speak of lead use in the storage battery industry, we moraally
think in terms of the muber of sutomotive battery units that wdll be shipped
in & given period, Nost of you are associsted with the mining, production,

4 8 and sale of lexd a3 & commodity, and I believe you would be surprised to leara
‘ the

tonnages of lead which are in service in industrizl types of storage
battaries,

Tach class of service will be reviewed alphabetically rather than 47 -
the order of size or srportance, :

ISCLATED PLANP SYRVICE L

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

MOTIVE POWYR SIRVICE

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 sprlicetion of batteries to ssall electris
hand trucks has gromn tremendously during the pest seven yeart. Tha lead oone
tent of motive power batteries totals about Ju,000 tons with an aversge life

gy TTesenial st the 72nd Anmual Neeting, Leed Ihdustries Associstd,
@ April 13-1k, 1950, Chicago, Illinois, at the Pancl Discussion of
s

g cycle of about five yesrs,

iyl ansumers,
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BAYLWAY CAKLIGITING ANT ATR~COVTITIOLING SEXVICE

Practicslly all of the pessenger and mail ¢are opersted by our rail-
roads have an electric generstins system that 43 supported by & storege battery
which furmishes the power when the car is mot moving or moving st a slow lpud._

Then passenger cars were sir-conditionsd, beginning in 1933, 1t was
necessary to increaze the sise of the battery as much as J to A tinmes the sise
used for carlighting alone, Marny of tedaYy's sir=conditioned cars have storage
batteries that contain 8 ton of lesd,

The total lesd content of storane batteries in this service empunts
0 about 19,600 tons which 49 turned over sn average of omce in five years,

CRANXTXG STRYICY IN DYRSFL LOCOMOTIVPS e .

In the early thirties, the railrosds sxperinented with 1ightweigy
rai)] cars povered by large sise truck and bus tvre gas engires, The future
in this fleld was bright emough to encourage progreanive development to diesel
engine locorwtives, Engine sises grew froa 200 E.P. to 600 H.P., later t¢ 1000
and 1500 B,P,

Most of the firet installations made were locomotives for switohing
service, The application spread to main line pessenjer and freight service
where floxibility of drewbar capacity 1s obtained by connecting multiples of
csb units together, Each of these cad urmits contains & storage battery used
to erank the engine, liesel locomotives now rrovide 25,85 of the total
trective effort in service on all railroads,

FPlease refer to Pir. 1 and note the grosth in lesd tomnege of
batteries applied to this service, At the end of 19LF the lead totaled 8750
tons, which amount 1s subject to an aversge turnover of once in five years,
That 1s equivalent to about 1LS tons per month, Another 1LS toas per mocth
goes into the new locamotives cwrreatly being built,

SUSYARTNE SYRYICR

It 15 entinated that storage betteries used in U, 8., sotmarine service
contsin 23,950 tone of lesd with an sverste 1ife cycle of aboat five yesrs,

TFIFFPHONE SERVICE

The starage battery is an integral part of the power plant required
in all telephons central offices, private branch exchanges, and for miscele
laneous apnlications relsted to teleihone service, I do rot belleve mn actual
count has ever been made of sll the storage batterime in this service, Western
Electric Co, have nade an entimste of the lead tonnage involved and set tids
figure at 25,000 tons, The estisatc was arrived at by their knowledge of
f:::::-::a‘. CVAT A aEber of years and the fact that the “weighted® aversge

ife in this service arproximates thirteen years,
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3 MISCYLIANPOUS INTUSTRIAL SYRVICES

° " Due to insufficient data on inetallstions in some other classes of
service, it is impossible to verture an estirate on lsad tonnages for esch
ssrvice, Hare are some of the fislds {0 which we refer;

1. Railray o1 power Parply.

2. ooumemf"ibou-d maring craft as well as shore installations,
3. Mvitchpear control by slectric utility companies, -

L. Marina Torking ciass bosts and plessure craft,

S. Beergency lighting aystems,

I beltieve it wuld be conservative to say that approximstaly 50,000
tons of lead would be {rvolved far the above five classes of service.

OBDL LEAD IN INIUSIRIAL BATTIRY APPLYCATIONS - S e -

We can now sumsarise the foregoing services as follows:
1cad Yonnage Turnover

Jsclated Planmt 1,500 S years
Motive Fower X, 000 S years
Rallway Carlighting 19,600 S years
Diesel Locomotives 8,750 5 years
Submarine 20,950 S years
Telephone 29,000 1) years
Miscellanacus 48,200 ?

3 . Tt - 200,000
' AUTWOTIVE YFUICLY SERYICE

This class of service ungiestionably involves the greatest 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, sssambled in
rubber or composition containers, You will often hear this type of battery
k called an ¥SLI® battery, having reference to the rrircipal duties of starting,
lighting and {gnition. For the sake of brevity, 1 shall hereafter refer to
? thoss batteries as “SLIY types, as distinguished Irom industrial types,

Fig. 2 showe the breakdown of lead usage in the storage dattery
industry into industrial and SLI batteries, Dividing the latter figure by the
total SLI battery production, as reported by A.A.B.N., wn obtain the average
lead content of all SLI batterics for each year, The higher sverages for the
war years are explained by the fact that high percentages of production were
of Arwy ordnance and truck types that are much heavier than the normally
predoninant pasesenger Car types,

The chart in Fig. J shows the lead tonnage contained in all highwey
vehicles since 1930, At the end of 19L9 the total tonnage was over one half
3 mil1ion, The suthority for vehicle statistics ie the Narch 15 issue of Agtoe

ok N i s
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motive Industries magazine. The lead tonnage was computed bty using the
average unit weight snown in Pig, 2,
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DucTR SEITICE

SLYI types of batteries are used on tractors but the service s
segregsted herein becsuse its growth is worthy of specisl menmtion, Included
4in this service are wheel and tracke-type tructors used in agricultural as well
as construction equipment,

Fairly relistle figures are available on tractor production but not
on srvmAl scrappags and machines in sctive service, ¥e know the approxinate
percentages in the early forties that wers dattery-equipped plus the fact that
bettar than 95% of the production in 1547, 15L8 and 1945 were bLettery-equipped;
If we assuse 8 unifors reate of increass in the intervening years, the growth
dmmuyumcd uugwyww-mu shoat graphically
a8 in

Tius 2éble of ywu\wmlﬁv

the incresse in conamption of 1ead in the tetre-etiyl field,
PORSCASTIRG BY S TISTICS

Fig. S 19 introducsd to graphically vortray the influence of sverage
SLI battery m. on the rate of bettery replacanent. The sveruge 1ife assumed
for calculating purposes will vary with fndividuals, But I do not belisve it
will be far fros 2) months, The cosgutation for the 1950 vehicle bettery
aarket would be a8 follows;

mrumquumnu '

Vehicle registrations 12-M-49 43,77L,000
Flus esti.ated Aublic-owned vehicles not W '3 SSO.
Limus new registretions for 19k9 - 5,800,300
Mirus estimated scr for 1950 - 2,800,%0
Total vehicles = 19L5 and older B3, TR

Times replxoment rete (23.1 months® 14fe)

SLI replacenenta = 2 yeir and older cars

Fius 205 of ner registretions 159 (Jan, 19L9 cars will
be 2) months! old in iov. 1950)

Total Highwxy Vehicle }larket - 1950

L J

520
PERY (W ]

1,160,100
BITEE

1a 1ike manner, the tractor battery market wuld do computed ass

Tractors in service 19L8 3,110,000
Battery equipped = 2,073,300
Kirus estimated scrappage battery-equisped tractors - 1L}, 000
Tractors = 2 years and older m
Times replacement rete ~ 20 months' life z 4600
Plus X% of 1949 production ¢ _170,200
Total Dractor bettery Market X, 377,50
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The marine dattery market, at least that portion using SLI tyme
batteries would be computed asy

U, 8, Const Ouard registration 19i9 LiS,000
Plus motor boats on inland waters * ¢ LS, 00
5;0 m

Tines replaceasnt rate - 20 monthe' 1ife x :6'30
Eotimated Marine Replacement Market XL, 50

SLI batterien will be used in a variety of othar aprlications; s.p.
stationary diesel and pas engine service, portable telerione and radio servics,
latoratory equipment, etes A conssrvitive estimste would place tuis requiremsnt
at 500,070 units,

The total iqm-m bettery market for 1950 can now be sumarised

an) - 3." & ) e~ _‘
‘ Vehicle battery market 9,736, bdo

Tractor battery sarket 1,327,800

Marine battery market

Eisceallaneons

5o, 000
Total replacesent battary market m
Equivalent to lsad tonoage of 29,900

Total production of SLI betteries is equal to the above replacement
tusiness plus doaestic new cir sales plus export tusiness, The foreign
currency situation 1s such thst we canmot hope for contimation ofthe
600,000 anmal export rate, Therefore, I would estirate the total SLI battery
buriness a3 followss

Units Lsad Tonnage
Repl ccement sarket 22,010,000 0,800
Bors mar” oo e
0N, 000 {0 o]
Mtal TS b 119

FOACAS TIXD BY ORATH

Fig. 6 shows the vehicle registrations, replacement battery shiyments
and total SLI battcry rroduction for the last 20 years. The “dash® 1lines are
sverage lines showing the averars rzte of growth,

The prenent rets of new car production plus future schedules are
such that the total registration grarh must eontirue upward This can only
bave a positive influence on the two lower curven which will bend both of them

The Ssveraze” lines deceive yomr eyes, %oy arc not parallel, If
the sverage line of graph C was roconstructed parallel to the avarage line for
greph A, 1t would pass through 22 mi'1ion units at the end of 1950. Mie
figure, I-believe, would be & conssrvative estimsts of the 1950 replacemet
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;uﬁuu, which mu'; Tepresents & r;u anrﬁh ;;nnurtblnm lmuo
rate of increass in total vehicle registrations,

The estimate for total battery production in 1950 is net so esay
to chart graphically. It would seea aa though the dotted 1ine should pats
through 27 million total, were 4t not for the Mullish® inflnence of new car
production, For the lstter resson, it waa drewn parsllsl to the total registre-

ticn graph projection,

Please tote how closely this purely grashical analywis and pre-
Giction colncides with the long mathemstical calculrtion given befors,

PORSCASTING BY FORRILL

ors 18 the formula intended a2 8 Locl Wherely you may cal.dlate the
1e8d tonnsge to be conmumed by the vehicle field of the battery industrye
‘ ,’ .

i
Cex(1).68005.9)0)
where C s the conmmption x 1000 tone

¥ is the new car registration in millions

U 18 the mmber of used cars, 2 years and older, sxpressed
in =illions

X 15 a comstanmt, .9 satisfying the condition for sy yeer
except 8 var year or an sbnormel year of hoarding.

If 1t were possible for the trector industry to obtain reliadls
statistics on scrappage and yesr-end installations, particularly those which
are battery equipped, we might then use this formula to calculste the lead

conwmpt Lony

Cax(15.9 0 e 6.4 D)

Soms sxplanstion of the way to calculate T is in order, Please
refer again to Fig. 3. U for 159 would be the total registrations 12-N-48

mimgs the Dew car registrations for 19L8, mirus the scrappage for IS, It
say also be taken 8s the total registration figure for the second year preceding
the U in question, minus the scrappage of the two succeeding years,

STANMAL TRENTS
Fig. 7 shows the seasoml trend which existed in the replacement
battery market in 1939, which we believe 18 the psttern to which we are again
returning as 8 norsal condition. The lead consmption curve might de taken
a8 the industry psttern sévarced by X0 days,

Lat us measure our 1950 guestimate against the industry pettern.

193 Pettern Aprlifed to 22 Million 1950 Actual Shipments

Hurmary 6,5% 1,430,000 1,L67,000
February .08 1,100,000 1,159,000
March L7 1,034,000

i s
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To the best of our knowledpe, mxport Sl business and industrial

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

Prodoction of nevw cars agy g n return {0 some saasoma) pstisrm as tie

mpply overtakes the demand,
TOTAL 1ZAD yOI 1050 SIORAZE BATTIXTES

% con ToOW pummarise all of the foregoirng mm\vuum.&

the total lead requirsments for storsge batteriss as followw

Replacemsnt SLI batteries 250,800 tome

Bew car NI betteries 62,700 tone

Export SLI betteriss 4,500 tons
- Industrial batteries 32,000 boms . .. . .-
: tal XT,000 tons -

-
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AeB.N.8. 1sad h.wo x 1000 Total Avarage

TO‘-ll T w8ls 28e $ALVEe 8u "do M
Yoar X 1000 Batis. % Total Batts, I Millioa per Umit
1930 163 25.0 15.4 18 12,6 n.b8
1931 157 17,0 10.8 L0 0.6 2L.2
1932 138 13.0 9ok 128 10.0 25.0
1933 U7 15.0 10.2 132 10,9 8.2
193 166 16,0 9.6 150 12,1 - 237
1935 175 17.0 9.7 158 .0 2.5
1936 191 1845 907 1130; 15025 22-7
1537 192 18.0 9.k 1% 15.6 22,3
1538 167 .0 7.8 1% 1.2 2.7
1939 158 16,0 8.1 182 1%.0 2.4
1940 220,2 20.0 9.1 200.2 0, .
aFua “u3 Ieev FEY € .8 ».c
19L2 216 37.0 17.1 1% 15,2 22,2
1943 257 42,0 6.4 215 7.7 24,3
19Ul o7 b6.5 15.1 260.5 19.9 26,2
19LS 295 40.0 1.6 255 18.) 207.8
19U6 260 23.0 8.9 an 20.6 23.0
18L7 3% 32,0 8.k X8 2943 2.8
1948 NI 35.0 94k 238.) 29.2 23,2
1949 286.5 2).$ 842 26) 25.0- 2.0
Averye 224 20,0 9.4 1% 7.1 22,8

® ‘verage for 15 years omitting 19L1-19L5 l1aclusive.
rig. J T07.L LE'D I MM WNLY VENICLES
(sTaiTsTcs expressed In thausands)
Mew Voh, Estimated Dec, Jlst Dect Xist leod
Year wgistraty Scrappage Registrat, Pub. Veh, Toonage
1930 ’O”l7 3007, 2 26,53200 ? ”os
1932 1276.8 2928,9 21,3418 ? 277.5
1933 1739.7 2231,6 23,8049.9 ? 219
1934 2292.4 1260.9 24,0815 ? 283,6
1935 5.6 19772 26,158.7 ? 298.2
1936 L016.1 208311 28,051.7 ? 320.2
1537 L102,0 25Uk 29,6L%.3 3 7)1 .8
1538 2256.b 2357.7 29,5u8.0 e 1.0
1939 0.1 2).S 30,6LL.6 J9usd 3.8
1940 )9715.1 2695.8 0,92).9 L2%.5 8.8
pU/NY Wwn.y 2l3.) Ju, 15240 8.8 )93.7
1942 J82.1 210%,7 32,u2L.8 423.7 In.S
943 264.3 21950 x,L9%.1 pLLA Je2.1
19LL 187,0 7715.8 29,910,6 93l as.S
19LS L22.8 - 90,6 30,b2k.2 »1.0 NG
196 2u40.4 -528.9 33,693.4 L27.2 9.0
1947 Lol $03,$ 37,236,) 481.0 L30.0
1548 L526.1 1260.3 40,502.1 £29.1 L87.8
19L9 5800,) 2528.4 43, 77,0 §50.0s 505.3
1950e §500,0 2800.0 L6,LTL.0 §15.0 $36.4
e BRstimated.
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