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s ¢ amposition and F tements —Thrives
w1 se aned short Clrenits - Very Thir-
anle angd of Power In Aetual Warl,
e Contention I Made by an Lxpert,

foe bdisan storage battery was thus
swr i by Walter E. Holland in a
¢ read hefore the Electric Vehicls

Aan

W {on
\rore provides us with three primary
foroe of energy, mechanical energy.

energy and heat. Electricity,

neoful form, is not native, but
ineed from one of the natural
\ more or less indirect proceas
tation.  Chemical energy, by
(v the most prolifie souree, is ecommonly
into heat, then into
wpcrgnieal energy and finally into elec-
teiel energy at an efficiency of lesa than

per cant

1 the tdeal elactric battery chemical
crargy e convertad diractly into alec.
(14l enargy with 100 per cent. efficiency,
s exeapt for a amall internal logs due
this will all appear in the

he Pre
va DY
ol tranan

reansmuted  first

romisiar -
evterpa i s

v opractical forms of eleetrie battery
(omtne condnetors of the firat and aec
thus congisting of an elee
vte and two differegt matallic mam

e led  alectroades, Thers should
a ivtion botwean the electralvie
andd wlootrodes until current is drawn;

sban tha eurrent
he elactrolvte

carrving elemeanta of
should combine with
smonte of both electrodes ta maintain
tho cupply of current, such combinationa
ang praferably of a nature that wonld
vafsrm electrolyta axactly compensating
for that decomposed
Farly in battery history it was die
vorad that acide made the best elac
relvtes, and Volta's original cell eon
vated of electrodes of zine and eopper
niphurie acid electralyte Raventy
va later
the tirst naeful storage battary, and this
Jas emploved sulphurie acid slectrolyte,
it had a'ectrodes of lead and lead per-
vide
Naw it 1= a generality of chemistry,
which thare are few exceptions, that
« matal cannot long endure in contact
i. but the matal will displace
irogen of the acid and combine to form
w compound.  In view of this faet
s strynge that the alkalis, which rank
o to tha acide am slectrolytes and in
ok oae presence most metals can exist
parfect compatibility it is strange,
I a3v, that theza were not used in any
sort of battery until the year 1880, twenty
ifter Plante’s achievement and
voty vears after the inception of the
#'actrie battery prineiple.
"iring or soon after that year Lalande
v thaperon invented the zine copper-
a alkahne battery, which was later
weord by Edieon and which to this

h an a

voagra

11v remaina the most efficient and durable |

ttory of the class known as primary

‘s g2on as thia battery appeared the
o of a storage battery working on the
» principle was appreciated, and

v attempte were made to commer-

ize it as such., Tha difficulties to be

arrame wera anormous, but inventors

raiderad that to secure the advantages

FUISON BATTERY DESCRIBED!

in 1880, Planta hrought onut |

radically different constriction embodied
in the present A type cell was porfected
This tvpe of cell will prosently be de
seribed

‘ Before Jooking into the constrigetion

however, the working principle of this
battery must
materinls

be « onsiderod
| i a charged Edison eoll are
[ metalhie dron in the negative electrode
| and peroxide of nickel, probably hydrated
jin the positive, The electrolvie is o
| 21 per cent, solution of potassinm hydrate,

reontaining lithiuvm hvdeate in small
| anantity,
The materials ara not put into the

plates in the charged form, hut the iron
as a mixtura of oxides and the nickel
as the green nickel hydrate The
charge reduces the onxides of iron and
oxidizea tha nickel hyvdrate, and thers
after they probably never refusn to ther
initial eondition. In each  subsequent
eyele the negative charges to metallie
iron and discharges to
while the positive charges ton peroxidized
hydrate of nickel and discharges to a
lower hvdrate

Current

fir=t

iron

atther  direction,

passing i
charge or discharg» decomposea the
potassinm  hvedrate  of  the slectrolvte,

reductions at
bt hy the
eloments An
hvdrate equal to
reformed

and the evidations and
the alectrades arn hronght
action  of

potassinm

chemical e

amonnt of
{ that

decomposed 18 alwaye

| at one of the slectrades by & ﬁrwrmvln\':

reaction. nnd consequently there js nons
of 1t lost, and its dengity remans constant

The ultimate result of charging = a
transference of oxvgen from the iron to
the nickel electroda and of discharging

'n transference back again, and this ig
why the adjective “oxtvigen lift" i< some
titnes applied to the Fdison eell

Innumerable repetitions of tests have

cshown that cells as commercially mann
factiuraed by the FEdigon Sterage BRattery
!("nmpgnv have surprisingly unitorm ca
pacity, and that under any similar con-
Aitions, no matter how abnormal, differ
;.‘m calla will give practically identical
resuits

The eutput of the eell s determined by
rthe capacity of the positive or nickel
| elactrode It has heen
lavery wav ta design the cell with eufficient
| allowance of iron active material to give
| considerable excess capacity to the nega-
{ five
Taet electrodes of either eupric oxide

' or electrolytic nickel-oxide may be used !
lsuccessfully for analyzing the voltage |
and, by the

curves of the Fdison battery
| way. the writer has appliad the prineciple
inf these further and found elactrolytic
| peroxide of lead far superior to the uni

I versally used eadminm as a test electroda
material for use in the lead-acid battery
| Cells do not have as hirh canacity

lwhen new ns after some weeks of yse

| The betterment eomes from an improve

| mont of conditions in the nickel ale¢trode,
| which is brought about by regular charg-
ring end discharging Overcharging
| expedites this self-formation and is recom-
| mended. Every call manufactured gets
ithree overcharge runs  bafora  lepv.
} g the factory, which is always sufficient
to bring the autput up to the rating, but
full capacity is_not ettained until after
{at least twent® complete charges and
discharges

] The output rnd efficiency of a cell,
| working at
ipend upon
charge, the amount
S discharge

three factors, the rate
1 of charge and Yhe

| rato

'norma! rate, but much higher rates may

The active!

hvdrata, |

found hest n |

ordinary temperatures, de-

,to get the car going
Best resnlts are oh- ! truck the instant of applying *he power
teinad charging at normal to two-thirds '

tically no efect on ite eloctrical charaotor-
isticn.  The perforated o ontalner  con
stretion prevents loss of materjal by
dikintegration, dome away with sed{
fment short orenits atd the naceselty (
of eoll washine
The mone hiles hervotafore cansed
he ooppasive fumes, iee broskeee and
nlate byeklin s all elitninated with
the Edison bottery, and furthermore no

herm is done by charging in the |'-‘\--r-n!
direotion or sten by eompletely  short

cirenitingg o fully charged ool In fact!
thie remarieble coll thrives on short
ctvenit  disehe rges Normal testa mede

|
Leforan and after nine short  efronit dis

charges shawed on actyal improvement
re o oreaglt of the drpstio treatment

Taght waight in s hattery gitos il meny
evident adventages and makes possible
the building of vehicles of exeaadingly |
high mileage eapncity.  No nther hattery !
in the world ean honestly elaim to com- |
potew g the Edison battaryvin this respaet |
ite normae! outpmt per ponnd of complete
battery i« 14 to 1% watt honrs, depending
upon the type of eell and the length of
charge

The crowning featnre of the KEdison |
battery, howeyver, is 118 marvellons dura- |
bility ~ This renders 1t a dependable

| pirce of apparatus instea | of & makeshift

which has to be hnmored, coaxed and doe
tored. This poant hes heen demonst rated
in manvy laboratory e tests, but the most
convineing  proof from actunl
gorvies, whare thousands of batteries are
now giving syvesllent satisfaction |
The oldest hatteriss wont in commission |
two vears ago and are doing the samae
work” now as then, showing practically
no deterioration |
Speaking of the Fdison battery, an!
English authority once said. “Tt 18 ona
of the striking featyres of the eoll that
it recommends itself by work more than !
can ba done by any verbal aceount.”
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THRFFE KINDS OF (r’lﬂ’l'ﬂﬁ'nﬁ.:

Manufactured by
al Ehvrin

Troeks the Company

Garford trucks are made in three styles, |
ane twa and three tons Thesa are all!
dual friction drive transmissiong and the
horse power 18 284 for the one ton and 40

for the other 1wo A1l the motars are
four cylinder, cast in paire. A Maver |
cartmreier ie used in the small truck |

with a Garford design in the nther two |
Splitdorf maraeto (= vsed in the ane ton
and Bosch magneto in the two and three |
ton wagons The ga-olene capacity is
eighteen pallons in the three cars  The |

| frame isx of presscd stoel in the one ton

truck atd of channel iron in the other
fwn I

All the cars are chain driven Wheel |
Fases vary from 65 inches up to 140 inchea |
and tires from 34 hy 3inthefrontto 34 by 4 |
and in the larger sizes dual tires in the'
rear 3 hv 8 or 3 by ', according to the |
weight of the truck . The lightest truck
weighs 1600 pounds, the other two 4,650
and 4,050 respectively. The speed s

at taelve miles for the three ton truck

It 1= claimed for the friction drive that
it handles dead weight, the main requisite
in commercial vehicle construection, in a
much more afficient way than can be done
with anv other drive. An example is
given of the starting of a passenger car
with people in it weighing 1,000 ponnds
At the moment the cluteh 8lips in in
stinctively all the passengers gvie way a

, bit and the spring seate and the muscular

elasticity relieve the engine of a part of
ita load for just an instant, and that helps
But in a loaded

has no such assistance
A fat floor has no elasticity, or at least

 un alkaline electrolyte any expense | ba employed with little sacrifies of offi- | not like leather lined =eats, and packing |

wis warrantahle and the inherent de-
forts negligible.  The nearest approaches
tn ayecnss wora made by

ot with his battery; and by Entz and
'5lips. who operated street care in New
\ their Waddell-Entz battery

kE with

Tre 4 Meulties encountered due to the
sclubility of hoth electrodes proved too
greqt. however, and the impracticability

nf yaing the zine ecopper-oxide alkaline

cambiration as a storage cell was prac-
tieally proved

At t} taat of his battery campaign
Fdiarn, r

gnizing the futility of pur-
suing furrtar  a  principle which was
necessartly faulty and aginst the laws of
nature, put satan behind him, that is,

tha acid hatterv, and turned toward the |

heaven of alkalis

His first experimenta had to do with
the Lalande combination; but it did not
take long to determine that electrodes
of solubla materials could never serve
the purposa. Then a radical departurae
wag made when he discovered that finely

ditided cadminum eould be used in |A'.‘lr¢“

of zine in the Lalande battery and that
this would oxidize and reduce in the
alkaline electrolyte without going into
salution.  This led to the all important
diseovery in 1901 of elactrolytically active
nsolible jron which wags not anly cheaper
han cadmium but gave hetter voltage

The wonderful efficiency of peroxidized |

nickel hvdrate as a depolarizer was dig-
cevered at about the same time, and as
tme tan  was absolutely inseluble in
Akalia the combination was chemically
rerfect and the principle of the ideal cell
2l hernme a fact
The factors which determined Edison
" ogn omt for A storage battery, the
wessos which led upto the final achieve-
rentare tersely told in his own expressive
nEguage
Started with the broad idea that dis.
ng of horse drawn vehicles in citins
i hean immenss advance.
That the idear vehicle was electric
Thit the electrie never could be made
cizl with the lead =ulphurie acid
while it was based on a
1o reaction in chemistry and very
it in theory, did not and never
A0t an w meet the commercial re-

which

ments
balaved that nature could afford one
e penction, and 1 sturted, avoiding
combination reauiring acid
aroan enormotis numhber of experi-
I at last found u that
en very weak npromising,
raed this for three vears, finallv
ne the firet type of the nickel
hattery "
ntaresting to note that from the
1 he hag eoncentrated his atten
n oo battery for use in the Held of
prapulsion His first  alkaline
makes mention of
e most needed in vehiele servies

regqetion
Wi

ihine

tant tha

ohiect of this invention is 1o
eoard produce a reversible battory
= hght. portable and durable
propulsion s the maost
Teld of serviee ohviously a battery

= nesds would  fultil

the re-

ents ol most any ather condition |

Hret dhiseavery of the elements of
n battery was rather

pared ta the development and prae
inphication of the principle

rent commerelal tyvpes of oell

W e

st oat type U in 102 and types
X Fom0d  all of which weres unsatis
faur reasons which it is not necess
vinto at this time, and real suceess |
’ I attaimed until the yvear (s
AATE[ o

ars after the announcement

Dezmazure, !
- r 1887 nperated a French submarine |

fcasy s |

Three |

cioney

| The Edison .l hea en airtight cover,
a valve being provided for the escanpe
of gas. Practically no water is loat by
evansration, therafore, and a  battery
can be left idle for months without atten
Ition and there will be no danger of the
| solution hecoming low
when a battery is working,
tand this results entiraly from over
ing: for any eurrant which s not nsed
ta ofect the chemical changes at the
'plectrodes goes to produce hydrogen
and oxvien, the elements of water, which
| are emitted as gas

I To replace this logs pure watsr neget
{from tima to time he added The fimire

| power applic

cases do no* give way at all  The same
ation that 1= designed 1o fly |
away with live weight finde it diffieult 10
pick up dead weight, and in order topre
vent the racking that might result from
attemp's to do that the Garfard company
attempted to tind o differ sysfetn of
Hve gears rled as
Ihve wel driving. bar
mvenient for commeroial

ot
drive. Sele
suprems for
thev are not so o

are regc

hanls

Io get a very easy system of trans
mission which  would not require as
much mechatieal skill in (he handling

12 the mgelective gear the Garford s
went to work 1n earnest By eliminating
sliding gears and diderentials they dis-

thhes

lof ampere hour efficiency represents the | covered they conld provide o very simph
proportion of a charge which goes to pro- | form of drive, bt they used 1t firsi as
i duce the desirad chamical ehangag: ot the only a single frictian drive, and the disk
| electrodes, and the difference between  was under o constant side strain, end n
1t!mu Aguse and 100 represents the losa of | addition 1 that the ottt was «iffienlt
| water. (10 reverse. Hy applying two friction

Constant current discharges of the | wheels to two alumnam  alley dieks
Edison battery, at no matt.r what rate,  they discovered that they bod gnst abont

are found ta give a quite constant outpu!
fizure if carried to verv low voltage
! and differ only as to average voltage,

| Celle have been subjiected 1o varieus
Igevere and even abusive testa at the
Fdison laboratory, the resuits of which
are very interesting; but Jack of time
! forbids taking these up in detail and the
demonstrated advantages and f-g:\.rnr
| teristics peculiar to the Edison cell will
merely be mentioned

| The damage done 1o lead cells by sul-
| phation through sranding wholly or
partly discharged I8 well known, and
when such battery must remain out of
| commission for Hn;:r‘ time it is necessary
| either to give it eshening charges  at
!frequent intervale or else to give it a
eamplicated shelving treatzient involv-
ing much labor angd trouble  The Edison
battery can be set aside and forgotten
i any state of charce or discharge for
(o practically unlimited longth of time
twithout fear of injury

| The materials tured i the cell bemg
| exeeadinely durable by nature and the
| construction being very rugged a4 ool
L will stand an almost unlimated atount
i"r vibration and shock sathout anjury
| A jolting machine is used which lift= a
'l"lf one-half inch and drops it on saolid
L wood about

SIXLY times & rinute In

}

e

|
|
|
I

one case a 13’ pound cell was dr..;.;.mll

wititedd

in for

what thev

One disk forward speads and

the other is for reverse. The truck can be
backed as fast as 1@ will spwodd [ ired
and there 1= ro jerking o thies e,

hody, load or sngine.  The distinetive
foature of the Gartord motor track s
the drive, it is contended that all

cpher features are an keepiog
the reasons given by the Garford folks
in favar of their trocks & the s

“Bv the nse of our dual frenon
miszion elimination of =lding
diferential has  been e pos=ilile
therebhy reducing the working parts to a
minimnm.  Cuar dual frietion tranemis
sion itllows great Hesabil v of control and
does away wirh all sudden shocks 1o
mechanism an <tariing 1, reversing
motion of car and chunging = \
slight pressure of the foor aceomplishes
forward o reverse maotion

No hand levers to confuse the driver
The driving =cat and cab Leing placed
directly over motor permits the greatost
niessilde loading arcea in proportion 1o a
given wheel base, thoreby making 1* pos-
tg menalate the G irmek 1
i= much more easily than

s=ilide

congested distri

treks with a longer whee! bhase I'he
Lody being built entirely of metal, 1t w
practically indestructible and also tire

proof "

] THOMAS A.

EDISON IN HIS

BAKER

. SUNDAY. JANUARY 15, 1911,

of Edison’s discovery —at which time the |y 250 000 tinees in this ma hmr; with prae | ror retex MoOST MODERN.

| this reason the motor delivery must find

| average merchant is

| he astounded at the figures sacured

T'lu to receiva requests for quotations!
linversely as the weight, starting at eigh- | upon equipments ranging anywhere from!
| teen miles for the one ton and finishing

‘nl-.n display of commercial vehicles of |l

Some of |

pwears and |

i where loads vary in their character.

ELECTRIC VICTORIA,

r——-—_———

N
Aew Theory of Service Miakes Them
Neeeanry, savs walter White,

Walter ¢ White, viee-president  and
genesal manager of the White Company,
said yesteopday he was extiremely en-

thusiastio abont the outlook for trucks
of all kinds not only in New York but all
aver the country

“The truck = a eludd of the new erg of Fl
sOrviee, " sqid he "When w few vmr'nl
Ao merchants= all over the country began
to study the probilem of serviee, seaking
to obtain business by the superiority of
the wervien rendersd  each customer,
there was born a new era in business. At
first there were only a few leaders, then
the high ¢lass stores all over the country,
and thess in turn were followed by the
department atores averywhera, until to-
day a merchant finda himself tahoosd
whose gervics g not up to the minute,

“The result of the recognition of this
principle in business has hrought a keen
rivalry among retail concarns, sach one
trving to give a more muperh service
than his ecompsatitors.  Probably every
merchant of prominence consideras serviea
one of hia hest business getters, and for

in

a place gooner or later with the mujnrltv
of ratail houses

“In most cases the truck will effact a
saving, and this in spite of the fact that
tha majority of merchanta are doubtful
Probahly there s not. ona thing about
hig establishment concerning which the
lewa certain than
what it costa him to move a ton of fraight
Any honse that will take the time to com-

Garford Trucks

Deliver the Goods Six Days

the Week.

"C-.-

e

pile reliahle statistics of the cost of moving

Ve
have vet to find a case in which the actual
cost was not from twn te four timea
greater than the merchant supposed and |
wa have yet to find a case in which motor |

a ton of their freight a mile will glmk-.]yl I

trucka did not immediately greatly reduce |
the actual cost, usually reducing it to
o oar A0 per cent of tha cost for horee
drawn vehicles  In the meantime the
warvica of the establishment has heen

improved and vastly improved

“There 18 another phase of the questian

algn: ainee gervics is so desirable in any

retat]l establishment, even if motor cars
were slightly more axpensive, their cost |

wonld ha Turklv repaid in increased
husiness or  this reason when the |

public understands that there are three
or four makers who are building trucks
that ara as relaible as the day is long—
triucks that will do everything that is
promisad or rauld he axpactad of them ~it
will be impoasible to gupply the demand. |
Ta give a concrete axample of the growth

of the demand for trucks let me say that

only a vear ago scarcely any bhuyer of

triicks wonld eonsider more than one r|r|

0
“Ta-dav it is a ocomman aceurrence for

six to fifty trucks, vonclusively showing |
that not only has the customer felt
the demand for the trucks but that he
has eonfidence in them and knows that
he can safely replace his entire aquip- |
ment with the most modern meana of
transporting merchandise.  the motor |
truck.” |

PACKARDS Fon (OMMERCE.

Fahinit of the Rusiness Aehicles Marde
hy ‘his ' nmipany,

The Packard Motor Car Company's
athibit of motor trucks in the sacond week
of the New York Automobils S8how in
Madison Square Garden is A comprehen-

trip from Philadelphia to

different tvpes. It occupies nearly 5000
square feat of floor space in the central |
arena of the Gardan |
The exhibit consists of five “three
tonnors” end threa “thirties.”  Tha latter
are shown respectively as a police patrol,
s tire sauad and chamieral wigon and a
light delivery INhesa are comparatively
new fields for the Packard “thirty,” but
! their  introduetion  gives

in - ench
promise of great siecess I'he Packnrd

e

thirty”® is well adanted to pateal, fire,
senbnlanes  and  other municipal  and
i hlie service
(e rencon that the Packard “thirty® the men. and saved $1.50
v dolivery wogon is brought to the

public attention 18 hecanse of the oppor
tun‘ty thers is to rebuild ysed Packared
cors anto delivery wegons and thus obtain

high class commercial cars 2 a moderate

oSt moveral large pwrs of commer

eiel vehicle heve done this, as for |
instonee, Movahell Field & Co, in 3 = : il e

Chieago. The patrol wagen  exhibited f']c" ”f Ihl'q r‘r-lL“Ld[ need.
is practiea!lly the same ;s

wtrols, wh have  entirely

yoraes inth I'atroit petro

the fire wagon is a dapliea
cently delivared tothe Lredepartiner @ of
2nals

three ton treks displaved da pot
g the wide renge of body
wipgns by whieh this trocek s made adant -
Bl 1o many hine s of business end indi-
All of the tracks shown,

work. It is not saving at

n to covey
; stvle transportation.

vidual needs

heswWeover, i.oe resting tvpes of itrmeks

used  in e ¢l every dav hauling

First of a!l there is & standard chassis 2

Then there i a trick for ihe Piopeer haven't had enough to go

Wareshonse, which shows a large moving
vion body
A specia! binlder's truck

& Adems shows how Packard treks
paipped with nest ar loading bo
The arrangement s similar to the Lodies
previously gl for depertment stares,
but it s novel in one respect, that the
loeding box s o complete body in itself
and s not an nside cage

riwo trucks nre one for Welz
ving an apen body espeeiolly
¢ ; ding, and & covered
truek for Lemuel Seprs & Co., which is
typical of enclosed tracks for general |
merchandise o many lines of  business

ko £ _
o W we can produce them

organization intact.

to be handy can jump on

Strawbridge & Clothier, who are deeply concerned in

quick and sure city and suburban deliveries. are definite in their differentiation be-
tween trucks that “do”" and trucks that “'don’t.”” and they own Garfords exclusively. .

Department Stores with an army of wagons and well

aroomed horses and men., trained to the highest point of efficiency. andevery move-
ment a picture. shook hands with themselves upon finding that they were saving HJ
$1.50 a week. Imagine their chagrin when a neighboring store put in two or more

Garford trucks and moved the merchandise in half the time and withless than half

It doesn't interest the public how much engineers

quarrel over the merits of different forms of “drive” or “transmission.” The truck
that “delivers the gonds six davs in the week™ is the truck they want, and in the

Wherever the Garford truck is used, it is doing the

where and developing possibilities that were checked by inefficient, sluggish, old

There are no Garford trucks in New York because we

There are lots of trucks that make a brave showing and much
" heauty of design. but these points don’t spell efficiency or reduced expenses, and
that's what yvou are looking

Remember that the Garford keeps your trained

Its simplicity of operation does not compel you to go outside
vour working family for drivers.

Send for our splendid Garford Truck Catalog and
list of testimonials.

Quality first---let the cost fall where it will.

THE GARFORD COMPANY |

A

Four to five times a week a Garford truck makes the
Atlantic City-—carryving heavy loads. ploughing through
mud and surmounting roadway obstacles where conventional trucks give up the ghost.

a second.

theories go begaing for listeners.

"

the spigot and wasting at the bung. It is saving every-

iy S

round. But there will be lots of them here as soon as

for. i

Any one of vour trusted employvees who -happens
the seat and run it.

A postal card will bring it.

=
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|| INDUSTRIAL m
Il ExHiBITION ||
AIRSHIP SHOW

GLENN CURTISS'
FAMOUS ALBANY FLYER
Wright, Molsant, Hieriot Types, Inventions |

Automobile Show
Band Concerts, Moving Pictures.
lDIlISS!ﬂII 275;.

The Wall Street editlon of THE FYENING SON
| contains all the “nancial news and the stock and
hond quotations to the close of the market  The
closing quetations Including the “bld and asked” |
prices, with additiopal news matter, are con-
tained also in the night editlon of Tag EvExiNg
BUN.~—Adv,
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