Iron-nickel batteries

The nickel-iron battery (NiFe battery) is a storage battery having a nickel(l11) oxide-
hydroxide cathode and an iron anode, with an electrolyte of potassium hydroxide. The
active materials are held in nickel-plated steel tubes or perforated pockets. The nominal
cell voltage is 1.2V. It is a very robust battery which is tolerant of abuse, (overcharge,
overdischarge, short-circuiting and thermal shock) and can have very long life even if so
treated. It is often used in backup situations where it can be continuously charged and can
last for more than 20 years. Its use has declined due to low specific energy, poor charge
retention, and poor low-temperature performance, and its high cost of manufacture
compared with the lead-acid battery.

http://en.wikipedia.org/wiki/Nickel-iron_battery

nickel-iron battery "how to make"
http://www.fieldlines.com/story/2006/12/5/16551/2063

One of the "problems" with Nickel-lron batteries is that they last nearly forever. This
means purchases - even for industrial battery banks - tend to be a one-time thing.

Another is that the batteries are less efficient than other technologies (in particular:
lead-acid). So efficiency-conscious engineers don't tend to design with them.

As a result there isn't all that much demand for them - and thus not many (if any)
manufacturers.

(I hear there is at least one still alive somewhere in the former Soviet Union.)

I've quite many times tried to start here
a discussion concerning ideas how to make
yourself nickel-iron batteries.

There are still some suppliers in the world.
In China:

http://www.changhongbattery.com/english/about.htm




http://www.solar3000.com/inverter battery.htm

There might be more manufacturers in China.

In America, EaglePicher made
nickel iron batteries some time ago:

http://www.epcompower.com/CPS/Products/Rechargeable/RechargeableChemistries.htm

A good recent discussion, 'how it is made’:

http://www.uni-
regensburg.de/Fakultaeten/nat_Fak 1V/Organische Chemie/Didaktik/Keusch/chembox edison
-e.htm

Here comments by thunderhead:

"The industrial techniques available to Edison when he was making his original cells was not
much beyond what we can obtain in the modern kitchen: I'm sure that a skilled constructor
could get hold of his patents and make his batteries."

by thunderhead on Wed May 11th, 2005:

"The whole point is to get lots and lots of surface area. The best solution for the home
constructor, as | see it, is to use wire. 0.09mm diameter wire would be about 1mMol per
metre, and have a surface area per metre of 283 square mm."

- Hannu

Trying to make nickel iron batteries at home is on my to-do list. 1'd more or
less repeat the experiment the Chembox link describes, but I'd use iron and
nickel wire in sodium hydroxide solution to increase the surface area to
something useful.

I might buy the iron and nickel wire from someone like "wires.co.uk".

http://www.wires.co.uk/acatalog/fe bare.html




http://www.wires.co.uk/acatalog/ni_bare.html

I might spot-weld them with a MiG welder, onto iron and nickel rods got from
welding suppliers, using iron and nickel wire in the MiG to do the welding.

Before | do that, though, I have to buy my wife the smallholding she has her
eye on; sort out things like fresh water, since there is none; renewable
central heating; an extension for the bigger family she wants; and of course
various solar/wind/listeroid-biodiesel RE electricity sources; build invertors,
battery regulators and turbine speed regulators; learn how to make fatty acid
ethyl ester biodiesel for my kitcar (possibly using lime as a drying agent and
to soak up free fatty acids); sort out agricultural machinery, because | am not
going to dig 3 1/2 acres by hand; fix the rear propshaft on my 4WD before
any more heavy weather comes through, since our road floods and is virtually
impassable at the moment; and incidentally try and do some paying work.

(Many of those will be documented here. This site is useful because of all the
stuff people put on it, and I'm sure | can put something back, if only a terrible
warning of how not to do things.)

| bought my battery bank cheap off eBay. It cost me about £10 per kwWh for
24kWh. One day it will need replacing, and then home-constructing nickel
iron batteries will get to be a higher priority in our household. Or maybe
there’ll be another bargain on eBay.

One day I will look at electric powered cars, too, and again, nickel iron looks
like the best technology for that. This time, though, I've gone the biodiesel
route, since my job was sold to some American arms manufacturer and we
emigrated in a hurry. | converted my kitcar to biodiesel in three days, and
drove it out of the country: it was rather too much like "scrapheap challenge”
anyway -- | would never have done that with electric.

In the meantime, if you have the time, | would love to hear how you get on.
Really 1 would. And | suspect lots of other folks here would too, considering
how often the subject comes up.

[ Parent ]

here is one of the US suppliers: http://beutilityfree.com/ ouch! it looks like 1500
bucks to get a decent a amount. Somewhere | have another Chinese one with prices.
It is not the one on the post right now. I'll keep looking as they had the best prices
badmoon

I just wanna have some fun, maybe learn something new every day and make some
friends in the process.

http://www.fieldlines.com/story/2006/12/5/16551/2063




Electrochemistry
Model - Edison Cell (Iron-Nickel-Battery)

Objectives: Dependence of Discharge Time on the Strength of Discharging
Current, Capacity of the Cell

Peter Keusch

Datalogging and data analysis using the Program CHEMEX and the
Analog-Digital-Converter CHEMBOX
IBK electronic + informatic

Disclaimer: The experiment described below is not recommended to he performed on
your own. If you attempt to reproduce this experiment, the author accepts no
responsibility or liahility for loss, damage or injury resulting from errors, omissions or
the use or misuse of any information contained in this page . Any users of the procedure
provided on thiswebsite assume all responsihility for the safe handling of hazardous
chemicals.

Chemicals
. 20% potassium hydroxide solution

Apparatus and glass
wares: 600 mL beaker

iron sheet metal 5 - 10 cm
nickel plate 5- 10 cm
iron wire net

nickel wire net

DC voltage source
ammeter

voltmeter

switch



rheostat 100 Q (variable resistor)
path cords
clamps

Hazards and safety precautions:
Potassium hydroxide solution is corrosive! Contact with skin can cause irritation

or severe burns and scarring with greater exposures. Swallowing may cause severe
burns of mouth, throat, and stomach.

Safety glasses and protective gloves required.

Theoretical background:

A secondary cell devised by Thomas Edison (1847-1931) having a positive plate of
nickel oxide and a negative plate of iron both immersed in an electrolyte of potassium
hydroxide.

The reaction on discharge and charge is:

discharge
INIOOH + 2H,0 + 2e- —— 2Ni(OH), + 20H"
charge
discharge
Fe + 20H" —— Fe(OH), + 2e-
charge
discharge
2NIOOH + Fe + 2H,0 —— 2Ni(OH), + Fe(OH),
charge

Preparation:

The iron sheet metal is enclosed by an iron wire net, firmly fastened with wires to the
iron plate. In the same manner a nickel plate is enclosed by a nickel wire net. The two
electrodes are hung verically into a beaker filled with 20% potassium hydroxide solution.
The surface area of the electrodes immersed in the electrolyte is approx. 75 cm® The
ends of the wire net are wedged into slotted rubber plugs mounted on a stand. The metal
plates allow accurate placement of the nets.



The iron net is connected to the negative terminal, the nickel net to the positive terminal
of DC voltage source. The rheostat is adjusted in a manner that allows a current of 200 to
300 mA to flow (Fig. 1). The battery is charged for 30 minutes.

Ni

Fig. 1: Charging of the cell

At the two electrodes a gassing occurs. The voltage of the cell decreases within a day
below a value 0.5 V (Fig. 3).

Next day the cell is charged for 10 minutes (as above described). The voltage rises to 1.7
to 1.9 V.
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Fig. 2: Potential gradient while battery charging
(data logging with Cassy)

After power-off of the voltage source, one connects the nickel electrode via the ammeter,
the rheostat and a switch to the iron electrode. The rheostat is adjusted in such a way, that
a current of 20 mA flows (Fig. 3). The voltage decreases within of 3 minutes to 0.2 V.
After interruption of the external electric circuit the voltage rises again slowly to 1 V.

Fig. 3: Battery discharge

Experimental procedure:



Matching of the program CHEMEX

The positive terminal of the voltage source is connected via the rheostat and the ammeter
to the nickel electrode. The iron electrode is connected to the negative terminal. The
voltmeter displays a voltage of 1.5 V. The voltage produced by the electrochemical cell is
used for the calibration. The program CHEMEX is switched to ‘Options / Calibration
/Sensorl'. One sets the first point of reference on 0 V. Afterwards the voltmeter is
replaced by the CHEMBOX: the Ni-electrode is connected to the positive terminal, the
Fe-electrode to the negative terminal of the 'Input Sensorl' of the CHEMBOX. As a
second point of reference is taken the voltage value of the cell. In order to check the
matching of the program is switched to the analog / digital display for voltage 1. If the
appropriate voltage value is not displayed, the calibration is to be repeated.

Measurements:

After the cell was charged with a current of 100 mA, it is discharged at 20 mA. Next the
re-charged battery is discharged at 30 and 40 mA. The changes in voltage are recorded at
a 2 second interval.

The Edison cell exhibits a high self discharge. The voltage decreases to 1.0 V within
approx. 250 seconds. Then it levels off as time goes on. Therefore the measurements are
started at the time where a voltage of approximately 1.2 V has been reached.
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Fig. 4: Self discharge of the Edison cell
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Fig. 5: Real-time plot - discharge with a current of 20 mA

Data analysis using Excel :

The pairs of measured values logged using the CHEMBOX/CHEMEX System are
analyzed using the spread sheet program Microsoft Excel.
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Fig. 6: Discharging at 20 mA (1), 30 mA (2) und 40 mA (3)



The voltage of the unloaded cell is approx. 1.2 V.

At the beginning of the discharge, the voltage decreases. Then it remains rather constant
for some time, until it suddenly decreases within a couple of seconds. With a voltage of
0.6 V the battery is to be regarded as discharged. A linear relationship is evident between
amperage and discharge time(Fig. 7).

] i584
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Fig. 7: Plot of amperage versus the discharge time

In order to discharge the cell initial currents I, are adjusted by the selection of the
resistance. The results are initial voltages Uy corresponding to the currents lo.

lo [mA] Uo [V]
Measurement 1 20 1.162
Measurement 2 30 1.137
Measurement 3 40 1.107

Tab. 1: Initial currents and initial voltages when discharging

The time-dependent currents I(t) obtained during the discharge of the battery can be
computed using the following relationship

I(n,t,U) =U- |0/ Uo



The values for I (n,t,U) are determined according to the above mentioned formula (Tab.
2) and a plot of I versus t is permitted (Fig. 8).

F§ | | =B5"20/1 162
5 . 5 1= < .0 . s 1
t [s] 20 mA 30 mA 40 mA I=U-IyU,

0 1,62 1137 1,107 |2I] EIDDEI!II,EDEID 40,0000
20132 1081 1029 194836 265224 37 1816
4 1,115 1047 08695 191910 27 5253 350316
604 1,102 1,012 02182 189673 26,7018 33,1750
8,04 108509733 08818 186747 255939 31 8627
10 1,077 09417 08647 18,5370 24 5470 31,2448
12 1,064 0916 08561 18,3133 24,1689 309341
14 1055 0,5988 08518 18,1583 235623 307757
16 1,042 08861 08518 17,9346 23,5799 307757
18 1,025 0,5797 08497 17 6420 232111 30,7028
200 1,008 08754 08497 17,3494 230976 307028

Tab. 2: Spread sheet
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Fig. 8: Plot of amperage I versus time t

"Integration™ of the current I(t) over the discharge time (time when cell voltage is 0.6 V)
yields the capacity C of the battery. The capacity is found by calculating the appropriate
area below the curves (Tab. 3, 4).



J5 hd | | =(AB-AB)"FE-(F5-FB) (AB-AR)2
Al B [ c[pfef] ¢ | 6 [ v 1] o | ¥ [ vt |
t[s] 20 mA 30 mA 40 mA I=U-I; U, Capacity C

3509,8065 3461,9861 2359,4178

0 1162 1137 1,107 20,0000 30,0000 40,0000 |39 463907158 493166 77,142981
2 1132 1081 1029 194836 285224 37,1816 | 38674899 56,147757 72213189
4 1115 1047 09695 19,1910 27 6253 350316  38,902435 55386557 B9 539662
04 1102 1012 09182 189673 267018 33,1780 | 37 BD4355 52 343383 B4 97561
804 108509738 08818 186747 256939 31,8627 | 37 286127 506415979 B3.233713
10 1,077 09417 08647 18,5370 24 3470 312448 | 36 B£50256 49,015831 B2,173862
12 1,064 0916 05561 18,3133 24 1689 30 9341 36471601 | 47 831135 61712757
14 1,055 08968 08518 18,1583 236623 30,7787 | 36,092943 47 042216 B1 557362
16 1,042 03861 0,8518 179346 2533798 30,7787 | 35576592 46591029 61.451451
18 1,025 03797 05497 17 5420 23 2111 30,7026 | 34,891384 46,308707 B1,405601
20 1,008 08754 08457 17,3494 23 0976 30,7026 | 34 402754 46137205 61,405601

Tab 3: Spread sheet

| | | |

J3 ~] [ =SUM(J5:J124)
A% e e D Bl G s
t [s] 20 mA 30 mA 40 mA I=U-1, iU, Capacity C

3509.80651 3461,9861 2359,4178

0 1,162 1137 1,107 20,0000 30,0000 40,0000 39463907 58493166 77142981

2 1132 1081 1029 | 194836 26,5224 37,1816 38 674699 56,147757 72,213189

4 1115 1047 09695 | 191910 275253350316 38902435 55386557 69 539662
604 1,102 1012 09182 | 189673 26,7018 33,1780 37 604355 52343383 64 97561
§04 1085 09736 08618 186747 256939 318627 37 286127 50541979 63233713
10| 10 1077 09417 08647 185370 248470 312448 36 850253 49015331 62,178962
11| 12 1064 0316 08551 183133 24,1639 309341 36471601 47 831135 61712737
12| 14 1055 0R963 08518 18,1583 236623 307787 36002043 47 042216 61557362
13| 16 1042 08861 08518 17 9346 233799 307787 35576592 46591029 61481481
14| 18 1025 08797 08497 17 6420 232111 307028 34 991394 46308707 61 405601
151 20 1008 08754 08497 173494 230976 307028 34 402754 46.137203 61405601
Tab. 4: Spread sheet

wmumuhmm.nl_

A bar graph is selected (Fig. 9).
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Fig. 9: Determination of the battery capacity

| . 1[mA] | C[mA-s]
|Measurement 1 \ 20 \ 3510
|Measurement 2 ‘ 30 ‘ 3462
|Measurement 3 \ 40 \ 2359

Tab. 5: Capacity of the battery

http://www.uni-
regensburg.de/Fakultaeten/nat_Fak 1\V/Organische_Chemie/Didaktik/Keusch/chembox
edison-e.htm

Lead-copper batteries

Home made
http://www.selah.k12.wa.us/soar/sciproj2005/KevinB.html

The Storage Battery: A Practical Treatise on the Construction, ...
- Google Books Result




by Augustus Treadwell - 1906 - 257 pages

CHAPTER V BATTERIES IN WHICH ONE OR BOTH ELECTRODES
ARE OF SOME OTHER METAL THAN LEAD II. — LEAD-COPPER
GENUS THE advantages peculiar to accumulators of ...
books.google.com/books?id=0aA3AAAAMAAI...

Battery Reference Book

by Thomas Roy Crompton - Technology & Engineering - 2000 - 800 pages
Initial efforts were directed toward Table 43.1 Nickel battery systems cost and
performance summary Nickel-iron Nickel--inc ...

Limited preview - About this book - Add to my library - More editions

Self-propelled Vehicles: A Practical Treatise on the Theory, Construction ... - Page 472
by James Edward Homans, Theodore Audel & Co - Automobiles - 1907 - 598 pages

... Edison Battery: Theory and Construction. — The recently perfected Edison ...
Among such may be mentioned the so-called lead-zinc, lead-copper and ...

Full view - About this book - Add to my library - More editions

Down loaded see the page it is good.

Do you have a contact in the USA that | can order from?
Need prices and amp-hour sizes available.
Also, self discharge rate information and expected life time.

| found this online.
http://home.cybertron.com/—edurand/Otherstuff/Edison.html

I believe they are made in China and somewhere in Eastern Europe. These
are the only new ones I've heard about - I know they're used in industrial
applications, but an industrial battery is a large thing made to order. |
haven't been able to trace the Eastern European manufacturer, but the
Chinese ones are sold by Shenzhen Topway Solar Company:-

http://www.solar3000.com/inverter battery.htm

I have also seen secondhand Eagle-Picher NiFe batteries taken from the



Dodge TEVan and advertised for sale:-

http://www.thesustainablevillage.com/servlet/display/product/detail/24154

Lastly, I've seen them on sale as Russian Army surplus stock:-

http://www.armyradio.com/arsc/customer/home.php?cat=87

If anyone buys one of these, or even gets prices, I'd love to know how they
get on.

[ Parent ]

Re: Edison Battery Manual (3.00 / 0) (#6)
by kernow on Thu Jun 30th, 2005 at 10:00:13 PM MST
(User Info)

| picked up a load of 1.2V 45Ah NiFe cells made by 'Alcad’ (ex-hospital UPS).
They measure 45 x 45 x 250 (mm) with M10 terminals.

We have them set up as 4 banks of 10, they soak up (‘spare’) power from the
genny (when we're welding or using power tools) and are also fed by a 150W
Rutland Windgen and a 40W polycrystaline PV, which helps account for their
(—.33% per hr / ~5% overnight) discharge.

They serve their purpose well - the duty cycle of the big genny has been

slashed as there is now enough in the bank to run computers/lights/band
rehearsal in the evening.

...but best of all, it doesn't matter if they are run dead every evening or

someone leaves a light on! (that's the sort of abuse that killed £200 of lead-
acids last year...)

Cheers for the link, BTW - they even look like mine :)

[ Parent ]

Re: Edison Battery Manual (3.00 / 0) (#7)
by kernow on Sun Jul 3rd, 2005 at 01:04:43 PM MST
(User Info)

A couple more comments that may be of use to anyone lucky enough to get
their hands on NiFe cells:



To reach full charge, they need around 1.65V per cell (16.5V on a 12V
battery).

When 'flat’, a 12V battery sits at around 10.5V

The only problem we have is that occasionally if the bank is at full charge and
holding at or above 15.5V, the inverter says 'Uh-oh! Over voltage!" and fails
to start - easily remedied by flicking on a halogen (introducing a small load)
which makes the voltage dip to a point where the inverter is happy.

And finally, but most important - buy yourself a new hydrometer and mark it
clearly for use only with the NiFe cells.

The electrolyte is potassium chloride - you really don't want to mix even a
tiny bit with sulphuric acid from a lead-acid cell (or vice versa).

My main reason for getting them in the first place is that nickle and iron are
more environmentally benign than lead, cadmium etc.

[ Parent ]

Re: Edison Battery Manual (3.00 / 0) (#8)

by thunderhead (mail me from my homepage!) on Mon Jul 4th, 2005 at
08:37:01 AM MST

(User Info) http://www.simon.richardson.net/mailme.htm

The electrolyte is not potassium chloride, it is potassium hydroxide. But you
certainly don't want to pollute it with sulphuric acid.

[ Parent ]

Re: Edison Battery Manual (3.00 / 0) (#9)
by newtman on Mon Jul 11th, 2005 at 10:51:27 PM MST
(User Info)

i have 2 sets of 20 1.2v nife nicads. really old 10 years and i need to replace
the electrolyte in it. were can i get dry KOH potassium hydroxide electrolyte. i
found a place but its in europe. it was a caving supplies store. i called all the
places in the phone book they dont have any or know anything about nicads.

[ Parent ]

Re: Edison Battery Manual (3.00 / 0) (#10)
by thunderhead (mail me from my homepage!) on Tue Jul 12th, 2005 at
01:06:30 AM MST




(User Info) http://www.simon.richardson.net/mailme.htm

Some people make soap as a hobby. Some of their hobby supply shops sell
potassium hydroxide and lithium hydroxide. Since it is to be used on people
it might be more pure than other sources.

[ Parent ]

Re: Edison Battery Manual (3.00 / 0) (#11)

by Caradoc (g_owen_home@yahoo.com) on Thu Feb 9th, 2006 at 03:45:36
AM MST

(User Info)

The Chinese-manufactured NiFe batteries are now imported by
Beutilityfree.com

Evidently, prices are a bit lower than in the lower right corner of this link:
http://www.beutilityfree.com/batteryNiFe/battery flyer.pdf

Caradoc

[ Parent ]

Re: Edison Battery Manual (3.00 / 0) (#12)

by Caradoc (g_owen_home@yahoo.com) on Sat Apr 22nd, 2006 at 06:09:05
PM MST

(User Info)

Just found better/cheaper source. Details to follow. -Caradoc

http://www.fieldlines.com/story/2005/6/24/8395/43617

Revolutionary battery will make electric cars practical
by Kimberly Chapple
The call came in and the voice at the other end said, "You really ought to think about
designing a new battery, Al. They've already developed pretty good motors and

controllers to make the electric car practical, but they need a better battery.” Click.

So began inventor Alvin Snaper's thinking of ways to achieve The Practical: Make a light
battery with a quick recharge rate that is economical to produce and environmentally-



friendly. And it looks like he and his crack design team--septuagenarians and
octogenarians plucked from retirement in the sands of Las Vegas--have done
it.

Inventor Alvin Snaper with batteries

Snaper, a Designfax reader whose first patent was used to make TANG and

whose second was the IBM Selectric ball, is a self-described interdisciplinary

type who struck out on his own after getting pats-on-the-back and "attaboys"
for his inventions from his first two employers. Since then, he's received more than 600
patents on devices ranging from an aircraft collision avoidance system to an implantable
pedia-cardia heart pump.

Three-quarters of Snaper's hand-selected Power Technology, Inc., Las Vegas, NV, team
are retired engineers, chemists and scientists in their 70s or 80s who once worked at the
nearby Nevada Test Site or for other area engineering concerns like Hughes Aircraft.
"There was a tremendous amount of experience just sitting around in rocking chairs,"
says Snaper. "My chief mechanical engineer, just to keep himself busy, was working as a
security guard. | told him to ‘come on back and do what you like to do,™ he laughs.

And now the teammates may be laughing themselves to the bank. Their creation is a
foam structure that Snaper believes will take a standard lead-acid battery, reduce the lead
content by 90%, and make it twice as powerful, half the size, environmentally-friendly
and cost-effective...quite practical for the electric car market. And they came up with this
application by accident, as they weren't even working on lead-acid batteries. (Yes, he's
still laughing.)

About two years ago, Snaper and his crew set out to update Thomas Edison's original

nickel-iron alkaline battery used to power the first electric vehicles 100 years ago. While

the invention of the electric starter and subsequent production of the internal combustion

engine for the Model T doomed the electric car to obscurity, Edison's battery continued to
be used in trains and electric buses. Meantime, the lead-acid battery
as we know it today was produced along side of Edison's. And it's
been used ever since.

The Power Technology Battery Design

"When Edison did it, he made extremely good batteries, with
extremely long lives," explains Snaper, adding that there are 70-year-old Edison batteries
that are still as good as new. When asked why no one's tried to enhance this quality
design before, Snaper remarks that like the “gems in the dust™ that make up his design
team, he believes there are a lot of "little technological kernels and gems that have been
left in the dust,” overlooked as we race through technology's advances. By applying
advances in materials science and electrochemical engineering, he was able to revisit the
Edison battery design that had been produced commercially at the turn of the century.



To update the nickel-iron battery, the team divided the job into two tasks: 1) develop the

structure, and 2) develop the chemistry. "It so happened that we finished the structure

first, and we got that patent issued,” explains Snaper, "and we suddenly realized that
'Hey, this structure is applicable to any battery chemistry,™
including the industry standard lead-acid battery.

Comparison of Existing Electric VVehicle Battery Types with
the Power Technology Battery (click image for enlargement)

Snaper's target immediately shifted. The team halted work on developing nickel-iron
chemistry in order to devote itself to getting foam structure into the much larger lead-acid
chemistry market where the structure can be manufactured as a drop-in replacement for
today's car battery. Snaper expects to hand manufacturing and marketing of the team's
design to an OEM, so that the team can go on to finish the nickel-iron battery they started
and "three or four other projects we're working on," he explains. (giggle, giggle, ka-
ching, ka-ching)

For more information:

Circle 521 - Power Technology, Inc. or connect directly to their website via the
Online Reader Service Program at http://www.OneRS.net/104df-521

http://www.designfax.net/archives/0401/0401yr.asp
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MOTORS AND MOTORISTS.
Exncrisa . Lapy Mororists.

“IonoTa” in the Woman of Home publishes an
interesting gossipy article about our lady motorists,
which gives a good deal of information concerning
English ladies who drive motor-cars.  The first who
learned to drive a motor was Mrs, Bernard Weguelm.,
Mrs, Weguelin lives at Coombe End, in Kingston,
She began with a small 4 horse-power Daimler, and then

rchased a 12 horse-power Panhard, She has
travelled 50,000 miles in her motors and has never
adopted a special motoring costume. The Duchess
of Sutherland drives a Panhard, and wears a special
costume,  Lady Wartvick drives an American electric
phacton and a 7 horse-power Panhard phaeton. Mrs.
Willie Grenfell and Lady Esther Smith are enthusiastic
chauffeuses.  Mrs. Alfred and Mrs, Harold Harms-
worth both drive their own machines. So do Lady
Ilchester and Lady Cecilia Scott-Montagn,  Lady
de Grey during last season drove into London almost
daily from her riverside home at Coombe, and Lady
Londeshorough has a motor carriage which is capable
of being converted into a brougham or used as an
open carriage.

“Ignota” discusses at some Jength the vexed ques-
tion of motor dresses.  Even a moderate rate of speed
along a dusty road makes havoc with tweed or serge
costumes, The Frenchwomen who “ motor” wear a
long double-breasted coat of tough silk in summer,
and one of the warmest cloth, furlined, in winter,
They also wear gogrles surmounted by a stff hood
enveloped in a long gauze veil, '

Epison's NEw SToRacE BATTERY.

Mr. R, 5, Bakerin the Windior Magrzine describes
the new storage battery which Mr., Edison has in-
vented for use in motor-cars,  He says it is only one-
third of the weight of the old lead battery, and is
practically indestructible. The general principle of
the Edison battery is the same as that of the old
batteries, but 1ts use of materials is wholly new :—

The metals are oxides of iron and nickel, and the faid s a
solutbon of potash, The chemical proces involved in charging
is one of the Jittle anderstood marvels of science.  As the electric
eurrent flows into the battery, little atoms of oxygen, called, with
fine imagery, dowr{wanderers), detach themselves from the iron
oxideand go through the potash solution and attach themselves
in some strange way tothe nickel, producing the high oxide of
nickel whicl so prezled the Patent Office examiners,  The nickel
half of the cell swells lightly and the iron side shrinks a litile,
! Lattery having been charged, it may be taken amywhere,
amd upon connecting the wires, the Indefatigable sems of
agygen travel hack {n'\m_lhe nic_b;ol, []amu%h the Dﬁtnsh golution,
to theie former place with the iron, and thus ool the coreent Is
all given off ; then they are ready for another expedition.

The potash solution is as harmless as water, has no
disagreeable smell, and does not cat away either of
the metal plates. The single cell of the battery is a
steel box, 11} in. long by 5 in. broad by 2 in. deep,
open at the top.  Inside of this are arranged the thin
frames of steel, one half containing little packets of
iron oxide, and the other a nickel oxide, and they are
all immersed in the solution of potash. It can he
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chagged from any electric lighting wire, and afier
charging can be carried anywhere, and the corment
used at will. The battery can be used for propelling
all manner of small water eraft, and also will run
sewing-machines and the phonograph, It is expected
that this storage battery will play the part in electrie-
lighting which is played by the gasometer in gas-
lighting.  Buildings will be packed full with batteries
from cellar to garret, and in the daytime the electricity
will be stored against the needs of the night,

JOURNALISM FOR GIRLS.
Bv Miss Fraxces 1. Low.

Miss Low continues, in the Ginf's Realm for
November, the capital series of articles she began i
October on “ Journalism for Girls,”  In October Mis
Low gave, from the wealth of her own wide and
extended experience, a very much needed caution to
idealist maidens who imagine that to go into journalism
is to have a free and fair field for the exercise of their
best faculties and for realising their loftiest aspirations,
The picture of the decadence of modern journalism--

. cﬁ[xﬁ'a]l_y of feminine journalism—may have been

painted 1n too sombre colours, but no one has better
right than Miss Low to express an opinion on this
matter. For she has ever striven for the highest, and
it is the very brightness of her own ideal which makes
her resent so bitterly the miserable rubbish that is
printed nowadays in newspapers which profess to cater
chiefly for women. About her November article there
is no room for difference of opinion.  Miss Low con-
denses into two pages of small type the very best kind
of advice that can be given to girls who are thinking
of trying to make their way in the press.  Her article
is clear, brief, practical, sound, and to the point. |1
can give it no higher praise than to-say that I shall get
several copies of it and keep it on hand to give tothose
young women—whose name is legion—who come to
Mowhray House to ask for advice as to how to get on
to the papers. [ know of no better compendiom of
common sense on the subject in the English or, indeed,
in any other language.

e e A A A NN

Secondhand Books on Sale.

T 1ave a large stock of secondhand books on sale at
greatly redu prices, The volumes are well and
strongly bound, and in good condition. Those wishing
to secure books for founding libraries will find amongst
them a large number of standard works on wery
advantageous terms. Lists may be obtained  from
the SECKRETARY, REVIEW OF Reviews CIRCULATING
Lisgakry, Temple House, Temple Avenue, E.C.

TuE Voung Woran for November opens with a chatty
sketch of the American artist acclimatised in England
who has been entrusted with the task of pamting the
Coronation picture—Mr, Edwin A. Abber. He con-
fesses, * I always fear the result of work which is dene
tow easily. | find that almost invariably I have todo it
cver again” .



EMF ELECTRICAL YEAR BOOK

GRILLS

amaa

rar n-snl-arllmmr-r.
Luther w. Smith; sales mAnREer, L. W,
O Cennor, -

BREENPFONT.—Trade name for gus

ADVERTISING CO.—
Munufacticer of eclric

" A. O
Bnd masager, H. O Willams.
GREMZIG, ), A3 Jay KL,

Hreaklyn,
N T. :hhnui cturer of portsble drills and
hummer standa,

N of

bl lnterne Prosident snd
ager, Wiklsm (irutha -le
secrutary, Fred B Grether)
K. Milsnd; males manager, il B
Sohirinitz.

GRMEVHOUND. —Trade
mrwing machine mlllflﬂuﬂd hr m- sc-
Home Bewing Machine

dllﬁbl.“. II-[C'RIC- HI“'IL T\”I

—Liriddies of this t¥pe are construcled on

ana ar of sach alze
that the mun&atlmnnnr.. are divided Inio

Isdividusl switches
asoerdl o ot e
Eiddls ix Homw types tzke as
ilch sy £034 waits when under full opera-

Mlﬂuhm-
Bramhall. Desne 281-208 W, !
n.w York M. 5"‘ ': L gl e

Cannd Ealkaon
l! ﬂl’l‘ﬂ?ﬂl ChLm

L.,

“Hot-
N Y.

FLIANCE 0.,

brage, 1L

ars made In thres mlzes. Tho

mnr e one shawn, 13 mada of

wlusminmm  and IE mE 0

v width &nd depth

14 fns,

and [
h!\ll’hl duno i

type, 634, bia &

frying surface of

‘H 3 ll||| I8

haluht.

Hetpsinr™ snllanumrrl.rph
Encire Brials s

thi
trated, exes 1t has l.
enoking rﬁeﬁ

& M
Beatih A=

-ﬂmnh-x Iluctely Yeating Co., 85 Sldney
[ i'hunhrlrl“,

Wl L

Mlum.ll.

THPE—ipriddle

FEnting e

i speruin amh:llmul auh watla. They are

opsrated through a oo
brivr i o i agecial o i

Mmnutaclurers
Hramhall, Deans e ll‘l-w W, Mth Bi.,
, M,

llhﬁl Rlnrtriq HNII- TCo. B Sidney
Mlb. Fﬂl lm!ﬂﬂ.l-l"-lhl. PLATES.

fo &
1be grid mnder beuvy hydrao
D-n-udlhnurﬂ.hanrlr—ntht-
lug which is cos

e 1 Sar & Ing mtran
]ﬂlnlnr |H Aimiiar plat the ol wrd
T the current 1o the grid,

In m ey hiavier eroms

pper portion
Eributs tha Clspeat ta thi varleas palleta
mmore unifarmiy than |f [ ware of the asma
segtlon ihroushout.
GRIDE. MESISTANCE. —Hasatanos

s
In m slbeilt carvying &
Camt (rén in

¥y eurresil
hl- Tor this
t

puspam, & pomhl B
of realmnmco -1lr| wulkrnhh M'Dﬂ

and |8 not o Teadily oxhdized or ﬂllln-
Bented even to ped heai
which s st realstors
thut  must o Inrge  nstsant  of
prwr, n-mnl nt henting the ad-
Jmemt nrs ri and waun
s vereirally 1o K nmmle apportunity

for radiation and vemtilation: the rhesatal
la entirely open If there la not Illdlnwl

| bl material comlsg |n sontaot
with &, o egan-mish wire
erean or r ventilatod coves o qu-m
mgxinat |gedtion of wuch material  Hesis
grida mre ussd extonsively wiik L-clrk:
rallway mobors, -ring Indwctlon motors,
e’ st motors, rollin

cavy-duly motors, asd for

similur intermiiient or continwews rosisi-
anca sary

M R e P
AUTOMATIC BLET]'LICI.L DEVICES
1M1 W B, Cisclaaatl,

Bomion Arsature Works, 71 Washington
Ei., N.. Homon, Maas,
Cunsdian Fdlson Appfance Co, . Lid.
Stratford.  Ont, Can.
Edlson."
Elceirie ﬁn Ll.d Hi
L. W.. Teresie, Ond.,
r‘nhun L- Machinn Werks a Mnnnhl-
fron s, Allnu: Ava, & Chastaut St.

Nroaklyn, N
EDBON. FLBCTRIC MTLIANCE COL
INC.. 586R W, Taykr i e,
oot BT (Bn BEpiky

ASVEFLBETICNE On pafes 19601993 )
Hx!tlu:il Lead Co., 111 Brosdway. New

N_T.
iumhnu Blogtele Muchlnscy Co., Baltl-
Md “Etandard- p.|||
rlnlnn Elostrie_ er o et 8L,
Milwanloen, Wi 3
'WEI'.I'INGHOUHE FELECTRIC & MFO.
0., Bast Htuba'lﬁrj. Pa. i8ea disginy
ndv. pugen 1TH6-1608 )
GRIEEHE |M-ELEKTRON CELL, = One

When writing to manafsctarers pleass
mention
E M F ELECTRICAL YEAR EOOE

GRIEVE—Truds samn for baller fursans
nanufnolured rw tnu Camtiustion Fa-
Elmearing Corp., 11 Broadeay, MNew Tork,
GRIFFIN WHERL GO~Chlcigs, HL
Mamufaeturer of whecls for aleciric streal

and  Interarban ks Prosbdent, P Lo
Whit s 'Hm-pﬂuldlnl nickes
beshir: swiretary brusaurer, B Lo
Fret. Main 2 fpatenr. N Bacra-
menta Bivd, & . & K Chicagn.
L. Hranch ofioes, INtmI( chh Denver,

Colo.; Thoatom, Muss.: Kumess FME Mo.;
Il(. Faul Misn.: Los Angeles, Cal |

ﬂ.HIFF'I'I'Hl A BOM, .IA.H!I A —1E15-1T
oud Hi., Philadeiphia, Munu-

u:lur-l uf npectora, in. mum. amd
uther pemwer plant taliien,

ulllu.l. tl.lx:"ul: —Thu-- onoking an-

valves

Eisnees on tabile conals of 3
Fomnisation |'r|u'_ m u-l hot
te. The nurlu TT AN

o cothed Mhar Lheve o
Saiow it o Tn Dotk placen Bl the samo
e WHE a

woane of  Chise

v....l - ter bolllag  water o
% or for waleg the grill ae &

duuﬂnl WA e i s & ] ves
an asccasory. These grills
mu- b n-d for preparing almeat any food
In relatively st
i, Thuy zre aliraciiely Aninted,
v nickel or copper fmish

tlmd. being sarved hot dlrectly from ihe
ng dish.

Marufasturers
AMERICAN B IC AL I|l:.'|.'1'ﬁl'l
il ippnd Wi [1
o S ST Tt ity
polihisd nichel.  Handies

Bemtn,
finished in

“amrican Beawly™ Brill

gt chany Snian.

with o

Has open codl of
M pia ool tyna o8
‘it casdnct Nﬂl
dulachabde porcntsl ] l-
l‘ugﬂhnmni plug.— ady ey o
il Deans !IJG

A1 HI. W, #an sL

(=
Led., m

[Hnlﬂlll Genernl me..-rrlc Co.,
+ Tromts,

ua.a_.'
m AANCE O
NC Gl W ‘I'-a'lnr SI. Chizags, III
Twe styles nre minuinciured—a round
rectanguinr grid m tha I‘h-lni
cgwn-cull ha

THfeolar
Bredl, fry and toaat,

“Hetpeint" Maglant Grll

Bas thres ]‘|(‘i1l djustakde to “hkgh
Ened b aid Made of

wleal sl ﬂhL-.hH Is pollshed nlekal
winidur dlskey with brolling
low dish, and cover bto AL
-m-q— Aimh: um.ht- with cond .na
Inmp mocket atl mant  plog,
Touna weil Mioatenbed ont. Mo mml
Is almae made In sngle beat {Cat
I:Iﬂ'll. Ewn dleplay adv. pages Iﬂl-

Lo 'hlfl (‘n- J.H !lﬂl Bi., Hamilven,




42

1913 Vehicle Batteries

Edison and Lead Batteries Continue with
Few Alterations, But Dﬂ'-lormuh
Awaited for Near Future

Manufasturers Are Bury Improving the Electro-Chemizal
Qualities to Inerease Life and Caparity of Product

BATTERIE.S constracted for the work of propelling elec-

tric wehicles have not experienced any radical develop-

ment during the year jmst closed. . Whatever improve-
nients have been made have been in the nature of small changes
which tend 1o strengthen the Battery amd to lengihen its life, A
great desl of chemical experimentation has been going om, aa
it always is. in this branch of electrical work, but few me-
chanical changes have hees maade. In this respeci more than ene
step forwand is expected to be taken by several companics dir-
ing 1OA3

Ome of the principal problema of the battery field is the
guarantes situation. No settled position has Been adopted by
the host of makers, but several companies have made ad-
vanees towand that goal. While some comganies do not guar-
antee their product on the reasoning that once H leaves the
hands of the malers and s subjected to the careless treatment
of u driver, it ks impossible for the maker to stand bebind it
several concgrms give a 1-year guatantee. The Iranclad Exide
battery ix even gasramieed for 2 years, or rather a period of
Goo cyches during ihat time. In all probability this problesm
will be solved in the near futwre,

The Edison battery fof vehicbe-propulsion purposes is made
in five sizes designated respectively Ay A6, AR, Ape and Arz
The numeral im each designates the nunsber of positive plages
per cefl, thus Af has six posiive plates amd seven negative
plates giving a total of 13 plates. There is always one more
negative per cell than positive plates, thas Arz bas ywesty-five
plates, twelve positive nd thirteen negatives.

The Edison wehicle battery differs from all other storage bas-
terbes in that it is a nom-acid type. in othes words & al-
kali battery, but ks more gemerally known as the mickel-iron
battery because these elements are need as ffling materials in
the plates.

‘Amother characteristie of the Edison bastery is that the ae-
tive mnterial in the positive plates is fifled into litde perforased
steel tubes so that with the wibrastion that the wehicle is sub-
Jected 1o when in operation this Elling material canmod be shaken
ot and so the battery capacity is préserved, became whenever
ihis active mater:al @ shaken out s amy bawery the battery
capacity drops, The material in the negative plate is also put
inta linle compartmenss, not tubes, bat lomg, rectangular-shaped
perforated pockets macde of cold-rolled sieel, nickel-plated, the
same maierial as used in the tubes of the positive plate,

Look for a moment at each of these Bthe 1ubes dor 2 posi-
tive plate. Each 1abe 5 425 imches lomg and approximately
AT inch i dizmeter, There are thirty of them in cach plate
They are movnted vertically in two rows, ane row across the
top half of the plate and the other in the bottom half.  These
Hittle tubes are made with the utmoss acearacy, The wbe is
made from cold-rolled nickel-plated steel ribhom mast carefully
prepared for the job. It is then womnd spirally hy machinery,
specially designed for this work, and when i tebe form there
are eight little steel rings sbipped over the catside and spaced
equidistantly, to xdd strength and to prevest any explosion.

Wext commes the filling of this Bede gehe, which & carcled st
with the wimodt accutacy, for their mast mot be any
ome must be Blled identically with all others. In filling two

THE AUTOMOBILE

January 2 rpiy

substances are put in, one & pure metallic aickel ia the thinnest
flake form and the other is nickel hydroxide. These two are

gut in in layers, first mickel hydroxide and then the pure nickel
ﬂut; There are exactly 350 layers of cach, oo in all. This
filling is done by specially designed awiomatic machinery, Each
tube has exactly 70 layers. Tubes are regularly taken from
each filling macking, cut im half lengitudinslly and examined with
a micrascope to see that this filling has been accurately done.
When flled the tubes are carefully imspected, measured for
lengih and the ends cloped.

Nexi the negative plaie: This is made up of long, rectangular-
shaped pockels amd each is filled with fimely powdered iron
axide, which s pat in with practically & greal accusscy &s ta
quantity as the filling in the kittde tobes of the positive plate,
Twenty-four of these little pockets make up a megative plate.

In each eell of the hattery the negative snd positive plates
are alternated, with marrowest sirips of hard-rebber insulation
between them, The jar into which the plates are placed is a
colid-rofled steed ome with all joints ssogencusly webded.  The
jar walls are corrugated to add strength. The jars or cells
are in tarn assembled in very light trays for convenience in bat-
nery hamdling.

The leading virtae of the Edison battery is its bong life, due
o the tubs-amd-pocket constrisction of the positive and pegative
plates which prevemis fallimg cut of active material becsuse of
vibration, and of heat in charging and discharging. The bat-
tery s also much Bghter than the other types. The battery will
stand very high charging rates aed can be discharged az any
Tate to meet the service without injury. The tube-and-pocket
comstruction permits of this, The battery is sold with a 4-year
guarantes an ocll capacity and R 1-year guarsntes covering the
deferts in workmanship material. When fuolly charged the
voltage per coll is 185 and to get the required voltage for charg-
ing & bartery W is mecessary 1o mulbiply this hy the number of
cells in the battery. A tweniy-four-cell batiery requires 45
wolis; a simiy-cell battery 110 volts,

Four Types of Exide Barterizs

The Fleetrie Storage Hattery Company, Philadelphia, Pa, for
g3 affers four types of storage hatieries for wehicle propul-
sion, mamely, the Exide, Hycap Exide. Thin Exide and Iros-
clad Exile, Each type is farmished in various sizes, which de-
pend om the numbers of plates wied in ench cell of the hattery,
the various models are classified under the heads MV and TV,
aceording 1o the plabe sizes. Taking wp these four types in tarn,
the exide MV baery comes im eight sizes having seven, nine,
eleven, thirieen, fifteem, seventeen, nimeteen and twengy-cne
plates, respectively. No matter how many plates are wsed the
voltage of each cell is the same only the amperage belng subject
to change, increasing with the total surface of the plates in the
eell. The Exade MV sizres just enumerated have respeetive ca-
pacities of &4, 172, 1e0, 1R 1pf, 224, 252 and 280 ampere-hoars.
Exide PV comes in four sizes with five, seven, nine and eleven
plates, Fespectively, the capscities of these barteries being 48,
72, of and 120 ampere-hours, respectively. The Exide sype of
battery is beavier tham the Hycap and the Thin Exide types;
it is more ceememizal for erips of small mileage, especially if it
is 10 be weed an trucks and subjected to hard work. The Hycap
Exide type has somewhat thinner plates than the Exide type,
Tt Tike the Tatter comes in two plates siees MV and PV, Nine
sares of MV eells are available, having nime, eleven, thirtees,
fifteen. seventeen, mineteen. twemty-one, twenty-three amd twen-
ty-five plates, respectively, with eapacities of 110, 138, 165, o3
z20, 24, 27z, 303 and 330 ampere-hours. The PV cells come in
three sizes with nne, eleven and thirteen plates, respectively,
restifing i capacatics of 03, 193 amd 138 ampere-hours. The
Thin Exides having, as its name implies, thinmer plates than
the two preceding types, is fursished in eleven MV sizes, which
have from eleven to thirty-one plates, each type having two
mare plates than the preceding eme.  The capacities of these
hatteries vary from 130 to 300 ampere-hours,
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thorough overhauling and is therefore ready for work when her turn
comes to put to sea again.

MOTORE AND STORAGE BATTERIES.

At the present time all submarines are propelled under water by electric
induction motors, the electrical energy being supplied from accumulator
cells. Big advancement has been made in the dl:-slgn of the electrical
oqu:pnla.cnt for submarine installation, and especially in the method of
control

The present motors are ruggedly built, have their armatures mounted
upon the main shafting of the engines and are well insulated. They are
of the interpolar, direct-current, ventilated type, capable of runming in
either direction and under variable load without adjustment of the
brushes. A potential difference of about 70 volts is allowed at the field
terminals to provide for speed reg-ulahon when running as a motor amd
for adjustment of voltage when running as a generator, They are often
run at an overload of ag much as ninety per cent. without injurious
heating.

The first controls to be used were pla.tn kmle switches. These are
now all enclosed to eliminate the danger of sparking, and in some cases
oil baths provided, The starters for the main motors are of lhe con-
tactor type, master-drum control with interlocking features, m
is advantageous in that it permits the location of the control to be
in the most convenient place. Its only drawback is the complexity of its
comstruction, but with the high voltage now handled it has become an
absolute necessity. Automatic circuit breakers of the jatest type are pro-
vided wherever necessary.

STORAGE BATTERIES.

Although the efficiency of the motor has been greatly advanced the
problem of the storage battery still remains cne of much dissatisfaction
and it is guite improbable that the inherent defects of it will ever be
overcome,

There are two distinct types of storage batteries in general use at the
gescm time; the first is known as the lead battery and the second as the

dison battery.

The lead battery is the only type that has been used aboard submarines
1.? to the present time. I understand, however, that there iz now one,
i ]?ot more of the boats, having the old batteries replaced by the Edison
cells.

The lead batteries, as their names would imply, have active plates of
Tead material using sulphuric acid of a density of about 1.23 as an
electralyte.

There are several methods of manufactur: the lead plates, the three
forms best known hl:'mg the Planté plate, t sted plate and the Iren-
clad plate, this latter being a particular fnrm af the Pasted plate,

The Planté is manufactured with the lead made into a fine grid which
is cast, grooved, or spun in such a way as to afford a large superficial
area for the electro-chemical action to take place upon. The grid is then
subjected to this electro-chemical process which reduces the exposed lead
surface to peroxide of lead for the positive plates and to spongy lead
for the negative plates.

The Pasted plate is manulacturtd by pressing a pasty composition of
lead and a small percentage of antimony inte the annular spaces of a
structural frame formed of network. & plates are then subjected to
an electro-chemical process as before, reducing the plates to peroxide of
lead for the positive plates and spongy lead for the negative plates.

The Ironclad plates are formed into positive plates only. They con-
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sist of hard-rubber compound frames supporting hard-rubber tubes set
side side. T.'ne active material is formed by running antimony lead
rods full length in the center of the rubber tubes, which are perforated,
and otherwise filling in the tubes with red lead. It is then reduced into a
ro@:t.we plate by electro-chemically reducing the material to peroxide of

In the hatteries of the submarines the Planté Foe:hve plate is used in
combination with the Pasted negative plate, or else the Tronclad positive
plate is used with the Pasted negative plate; these combinations seeming
to give the most satisfactory results.

’H: Edison storage battery uses nickel oxide as the active material
for the positive plates and iron oxide for the active material for the nega-
tive plates. The electrolyte used is canstic soda. i

The positive plates are made up of a steel frame supporting per-
forated steel tubes which contain a quantity of nickel hydrates for form-
ing the active material, .

e negative plates are made up of two perforated steel sheets forming
pockets between them in which is comtained iron oxide for the active
material.

In addition to the enormous amount of weight, in round numbers
about 59 tons, and the valuable space which it occupies, the lead battery
is objectionable upom the score of its inherent dangers. There is the
ever present danger of explosive gases collecting with the contingent
result of hattery fires and terrific explosions, the only means of fighting
which seems to be to leave the ship and let them burn. There is also
the continpal danger from the generation of chlorine gas, which iz a
deadly poison and which is liable to be generated at any time if salt water
finds its way to the batteries, and, lastly, the danger to the hull itself from
leaking or the slopping over of sulphuric acid which immediately attacks
the steel plates of the horseshoe tank, and, unless the installation has
been made in such a way as to afford perfect inspection, which is not
the general case, the metal is soon eaten through by the chemical action
of the acid.

The advocates for the Edison battery are claiming for this type the
entire elimination of all these bad features of the lead battery. This,
however, is not true, for the Edison battery is quite as lable of generating
the explosive gases and having fires as is the lead bhattery, although it is
frl_:; from the deadly fumes of chlorine gas and the trouble of the leaking
acid.

On the other hand, the lead battery has an average discharﬁe voltage
at the three-hour.rate of about 1.83 volts per cell, whereas the Edison
battery has at the three-houwr rate of dtsuhar%ed of but from 1.1 to 1.2
volts. This, then, would mean that with the Edison battery the number
of cells would have to be increased about 80 per cent. and would require
considerably more floor space.

The weight of the Edison battery is also much }u?her than that of the
lead battery, and this is an all important factor. In view of this fact,
then, and that the Edison battery is less than 72 per cent. as efficient as
the lead battery, it would seem that to install new equipment that requires
more weight and space than that which is already installed, and which
therefore must necessarily detract from the efficiency of other factors
now contained, would be far removed from the ideals that we are trying
to gain in submarine development, because it would be in this case making
a sacrifice of other factors and only getting for cur trouble a decreased
radius of action.

The cost of the Edison battery is much more than the lead battery,
but on this score the life of the Edison battery greatly exceeds that of
the other, so the price may be conceded to be in favor of the Edison
battery, if anything.
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For the extra high container which is sometimes furnished {designated by F
the over-all height for B-type is 2 in. greater and for A-type 3 in. greater tha
the figures given in the above table.

The over-all height with filler cap open is about 1% in. greater than the heigh
with filler cap closed.

Ii a battery is to be used for stationary service a clearance of 6 in. abow
cells should be allowed so as to permit the proper filling of the cells in place
In vehicles from which the battery is removed for filling the clearance need b
only % in,

OPERATION.— An Edison battery should never be operated in any manne
except in accordance with the instructions received from the Edison Storag
Battery Co. Disobeying these instructions may result in forfeiture of th
guarantee with regard to the life of the cell. As the detailed instructions diffe
somewhat for various services, only genéral directions which apply to all service
are noted below.

Charging. — The batteries are now usually shipped in a charged condition
The initial charge should continue for 12 hours at the normal rate. A simila
overcharge should be given after 3o days of service, one after 6o days o
service, and another after each renewal of electrolyte. The normal charging
rates are given above in the section on Rating and Performance; the time of 4
normal charge is 7 hours. The boosting rate may be as high as desired pro
vided the temperature does not exceed 115° F. in any of the cells. The bes
results are obtained when the temperature is kept between 75 and 95° F.  Unde
average operating conditions the charge in ampere-hours necessary to replaci
a discharge is from 15 to 25 per cent greater than the discharge. The Edisou
Storage Battery Co. recommends that il an ampere-hour meter is used, i
snould be set to operate 2o per cent slow on charge.

Precautions as to Gases. — The battery should be well ventilated whil
charging, and no open flame or arcing contact should be allowed near the cell
while charging or immediately afterward, as the evolved gases may be exploded

Standing Idle. — An Edison battery may be allowed to stand idle in any
state of discharge provided the level of the éectrolyte is kept above the plates
After long idleness an overcharge may be required to bring the battery up i«
rated capacity.

Watering Cells.—The level of the electrolyte must be kept above the plates
by adding distilled water from time to time. The frequency of adding wate:
will depend upon the amount and rate of charging. The manufacturers of the
battery supply an indicating filler which is of assistance in preventing slopping
and over-filling. ’

Cleaning.— The trays and containers must be kept dey. and dirt or othe
foreign material must not be allowed to collect between or under cells. Dirt
and dampness may cause leakage which may result in corrosion of the con-
tainers. The outside of the cans may be cleaned with a steam or air blast.
If a container becomes leaky it should be returned to the manufacturer fu
repair.

DIMENSIONS, WEIGHT AND COST. —The Edison battery is made in
two standard types, the plates of the A-type being approximately 434 by 94 in
and those of the B-type 4% by 434 in. Plates of other dimensions can be b
tained for special purposes. The sizes of cells are commonly designated b
the type letter and a number which indicates the number of positive plates, |
for instance, an A-6 cell has 6 positive and 7 negative plates. The severi
sizes of cells together with data on the dimensions and weight of each are give
in the following table:
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DIMENSIONS AND WEIGHTS OF EDISON CELLS

Over-all dimensions of cell, in inches ‘Weight in pounds
Size of Average per
cell Complete cell with
Length Width Height cell teays and
connectors
B-z 1.5 5.1 8.8 4.6 5.5
B-g 2.6 5.1 8.8 R o | 8.7
B-6 38 5.1 8.8 1.0 12.0
Ay 2.7 5.1 13.4 13.3 14.5
A-g 3.2 5.1 13.4 16.8 18.5
A6 38 5.1 13.4 19.0 2.0
A-8 5.0 5.3 14.0 27.0 3.0
A-10 6.2 5.5 14.0 3.0 37.s
A-12 7.4 5.5 14.6 41.0 45.0

For services, such as the lighting of milroad cars, which require that the
“arteries work for long periods without the addition of water, the A-type plates

. = emembled in containers (designated by H) about 3 in. higher in each case

%
)

s those indicated in the table, in order to obtain additional space above
e phates for the electrolyte. The weight per cell is then about 15 per cent
~zater than the above.

Before the war the cost of Edison cells assembled in trays was approximately
o0y per pound, including weight of trays and connectors. This is equivalent
t- a st of approximately $410 per kilowatt at the normal (s-hour) rate of dis-
charge or $105 per kilowatt at the one-hour rate of discharge. The manu-
facturers guarantee that these cells will show at least their rated capacity after
being used a specified time, the usual guarantee period for A-type cells being
at least 4 years and for B-type celis, at least 5 years.

EIBLIOGRAPHY. — Crocker and Arendt, Storage Balieries; Holland, W. E.,
Feext of Lo Temperature on the Alkaline Storage Battery, Central Station,
“ov., 1911, 1he Edison Sterage Battery, Ils Conception and Method of Manu-
iscture, Com'l Car Jour., Jan., 1914; Turnock, L. C., Preparation of the Active
Wterials anmd Flectrolyies of Alkaline Acenwmulators, Met. and Chem. Eng., 15,
p. 250, Sept., 1916; Publications of the Edison Storage Battery Co., especially
The Edison Alkaline Storave Ballery (1919).
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BATTERIES, STORAGE, APPLICATIONS OF. — (Se¢ also B:
teries, Storage, Alkaline Type; Batisries, Storage, Lead Type.) The followii
list shows some of the more important applications of storage batteries; the
are briefly treated in the following pages.

[ Emergency reserve — “Stand-by sérvice.”
Load or voltage regulation.

Taking peaks.

Day load on small systems.

Exciter reserve.

Remote-control switch operation.

Mine hoists, steel mills and other heavy motor regul
tion} sce Index.

J Carrying entire load during certain hours of light load.

Isolated Plants Load and voltage regulation in office buildings or hotel
where elactric elevators are in service.

Giving 24-hour service in residences.

Operation of drawbridges.

Central Stations 1

Regulation of long feeders; see Trolley Systems, (oo
fread.

Propulsion of pleasure cars, trucks, street cars, sul
marine boats, launches, industrial trucks and tractor
mine, and industrial locomotives, etc. .

Gas-engine ignition.

Railway passenger-car lighting; see Lighting of trains b
Eleciricity.

Railway signaling, sce Signaling, Redway.

Telephone and telegraph (g.v.).

Portable and sniall stationary lamps,

Fire and burglar alarm (g.v.).

Electroplating.

Dental and other surgical work.

Automobile starting, lichting and ignition: see Fenition
Electric; Starting ond Lighting Svstems for Automobile:

Extent of Application in the United States. — The first applicatio
in America ol storage batteries to central-station service was in 1886. In 193¢
there were in service in the United States, for central-station  stand-by " watl
193 storage batteries of the lead-lead acid type, having a combined capacity ¢
approximately 177,000 kw-hr. at the one-hour rate of discharge. Most of thes
are of the Faure or Pasted type, some are of the Planté type, or a8 combinatiol
of Planté and Faure types.

There were in service in the United States in 1920 approximately 700,00
cells of the lead-lead acid type, operating telephones, lighting railway cars an
operating signals.

At the end of 1920 there were in operation lead batteries for other uses approsi
mately as follows:

For automobile, starting lighting and ignition 15,000,000 cells aggregatin
approximately 3,000,000 kw-hr.

For furm lighting plants 3,000,000 cells aggregating 1,000,000 kw-hr.

) For electric passenger cars, street trucks, mine and industrial locomotives
industrial trucks and tractors, 1,166,000 cells aggregating' 444,000 kw-hr.

The Book of Radio: A Complete, Simple Explanation of Radio Reception and ...




by Charles William Taussig - Radio - 1922 - 447 pages

Page 143

The electrolyte of an Edison battery is made from a 20% solution of potassium
hydroxide in distilled water, with a small percentage of lithium hydroxide ...
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Outstanding reliable performance is the chief characteristic of the Edison
Battery. No other battery made in this country can compare with it — because
none ...
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A Word about the Edison Battery.

In this article we cannot do otherwise than confine our
attention to batteries of the usual lead pattern, since we
have had no personal experience with eells of the nickel-
steel variety, such as the Edisen, and it is as yer im-
possible to obtain anything but the most conflicting
evidence concerning what these batteries have actually
proved themselves to be capable of doing in the hands
of commercial vehicle users. 50 much has, however,
been said at varioos times about the marvellons, and very
revolutionary, possibilities of the Edison battery, that a
few words should nevertheless be devated 1o the subject.
Already a fully-illustrated description of the cells them-
selves has appeared in Tre Avtosmoror Jouwrsar (on
January 2nd, 1904, p. 12}, and as far as we are aware no
very radical changes have since then been made in the
construction.  We understand that special plant is now
in use both in America and in Germany for turming out
the batteries in large nambers, so that doubtless at an
carly date we shall be able to give our readers some
reliable information about them. In compostion they
differ radically from those of the lead-lead kind, for not
only are the plates made of nickel and of iron, with
active material of the oxides of those metals, but, instead
of being immensed in an acid electrolyte, the lguid
employud is a strong alkaline (potash) solution.

Very exaggerated reports have received circulation as
1o what the Edison battery will do if it comes up to ex-
pectations, for not only is it popularly suppused to be
more durable than any other form of accamulator, but
many people believe that its relative weight and size will
offer considerable advantages.  As a matter of fact, how-
ever, its weght in relationship tu its capacity is very
much about the same as other traction-battenies, while
the space which is eccupled by it {in its present form}
15 a good deal in excess of that needed by a lead battery.
Its superior merits, if any, can, therefore, only depend,
to any very marked extent, upon its greater hardiness and
longer life, since, apparently, its cost of consiruction
must essentially be higher.  Durability of accumulators
is, as we have shown, quite one of the most important
points connected with the clectric vehicle problem, and
consequently the Edison battery will still be waiched
with very great interest, however much it may be regretted
by evervone that the word “revolution * has been used
when speaking of its possible effect vpon road traction.

Improved Prospects for Electric Traction.

It cannot be said that any very radical improvements
have been made of recent years in the construction or
design of hatteries when regarded on broad principles,
and therefore it can hardly be maintained that the electric
wehicles of to-day differ materially from those which failed
to prove their commercial utility in this country formerly.
The pusi!iun has, however, undergone a marked change
for the better, with the result that the future prospects of
the electrie vehicle, v cerfain spheres, are unguestionably
brighter now than they ever have been previously,  This
is due, inpars, to the reduced cost at which the plates can
now he manufactured—raw material being cheaper and
works management more efficient—and to some extent,
it results from the wast strides that have been
made throughout the entire automobile industry in re-
ducing frictional losses by the use of accurate ball-
bearings, and by all-rognd improvement in the design of
transmission mechanisms.  The vehicle of to-day runs
much more easily than it did, and requires less

77
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Poles, etc., of the Edison Battery are made of high-grade steel heavily nickel-
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energy Lo slart it moving, so that on this seore alone
the capacity of the accumulators, and thercfore their
weight, on an electric car does not need 1o be as high as
it used to be; nor are the strains as heavy upon the bat-
tery.  Above all, bowever, the chanees of success have
been greatly improved by the special knowledge which
has been acquired as to how the battery should be
treated when used for  vehicle propalsion, and as
to the precise demands which are made upon it
under different conditions of working,  These things,
as we have already indicated in previous paragraphs, have
been studied in all their complex details by one or two of
the leading battery makers, as well as by a few persevering
concerns who have bought ther expenience more or less
dearly, so that a small handful of men now exist whose
experience is invaluable and essemtial.  They, and they
alone, can make a close estimate in advance as to what
the 'Dlting expenses should be under any particular con-
dition of operation that may be placed before them ;
they, and they alone, can say whether a certain type of
maching—a s-ton lurry, a z-ton van, a light delivery van,
or a hackney cab—coubd or could not be run sconomi-
cally in any individual locality ; and it is only under their
close personal supervision that profitable working can
subsequently be ensured.

Another contributory influence tending towards cheap
electric traction in London-—and the same may be said
about a few ather large cities—is the very much lower
cost of clectricity from the large central supply stations.
It is not so many years since 440 per unit was deemed
1o be a very reasonable price for current, whereas 1d. per
unit is now almost equally high.  Sewveral special quota-
tions have, to our knowledge, been given recently by
some of the big sapply companies for electricity at an
even lower figure than that  Needless to say, this item
alone has a very substantial bearing on the working costs
of electric cars.

Some Sample Practical Figures,

Turning now to some actual figures, showing how
totally dessimilar may be the conditions under which
different types of wehicle have to work in practice, and
showing, too, how great an effect speed may have upon
the working expenses of the batieries, we cannot do
better than quote some of those obtained by us recently
from one of the Electrobuses in regular service in London,
and from a delivery van operating in the Metropolitan
district, For the moment, it will be unnecessary to
deseribe the construction of cither vehicle, or to refer in
detail to the precse types of accumulator employed.
Suffice it to say, therefore, that the Electrobus weighed
about 7 toms all told (the battery representing ahout
14 tons), that the route over which it was run was that
between Victoria and Liverpool Street Stations—the only
radicnts of any moment being at the top of Whitehall
?Char'mg Cross) and on either side of Ludgate Circus—
and that ammeter readings were taken at §-second
intervals during the entire double journey (about 8 miles).
Similarly, it should be stated that the van, with its 2§-ton
Inad, weighed close upon 572 tons (of which about 1 ton
represented the battery), and that a full-discharge run
was made of 31§ miles through South London to Balham,
Clapham Junction, Clapham Common, and Chelsea, and
through North London to Kilburn, Cricklewood and
Welsh Harp. On both days, the weather was wet and
the roads were heavy, so that all the readings are pro-
hahl‘jirapcmeplihty higher than they would have been on a

dry day.

plated. The electrolyte or solution is alkaline — no acid. ...



Edison resumed manufacture of the nickel-iron alkaline battery early in 1909,
... In 1924 the Edison Storage Battery Company asserted that the Edison ...
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action is completely reversed. The negative () ions are attracted
to the positive Niz0; and the higher oxide Ni(Q, is reformed while
the positive H ions are attracted to the negative FeO and reduce it
to iron

Nis0; + FeO = 2Ni0, + Fe

the result of charge and discharge is a transfer of oxygen from one
plate to the other; the strength of the electrolyte is not changed
so that the quantity required is less than for an equivalent lead
eell.

After the battery has been completely charged, the hydrogen
and oxygen appear as gases which bubble up through the
electrolyte just as in the lead cell.

187. Construction of the Plates.—The positive or nickel plate
shown in Fig. 173 consists of a nickel-plated steel grid carrying
perforated steel tubes, one of whichisshownindiagram B. These
tubes are heavily nickel plated and are filled with alternate layers
of nickel hydroxide and fliked metallie nickel. The hydroxide is
acted on electrochemically and becomes nickel oxide. Thisoxideis
such a poor conductor of electricity that the flaked nickel is added
to bring the inner portions of the oxide into metallic contact with
the surface of the tubes and thereby reduce the internal resistance
of the cell.

Each tube has a lapped spiral seam to sllow for expansion, and
is reenforeed with steel rings to prevent the tube from expand-
ing away from and breaking contact with the enclosed active
material.

The negativeor iron plate shown in Fig. 173 consists of anickel
plated steel grid holding a number of rectangular pockets filled
with powdered iron oxide. Each pocket is made of two pieces of
perforated steel ribbon flanged at the side to form a little flat box
which may be filled from the end.

188, Construction of an Edison Battery.—A number of like plates
are connected in parallel to form a group, there being one more
plate in the negative than in the positive group. Two sets of
plates are then sandwiched together as shown in Fig. 174, ad-
joining plates being separated from one another by strips of hard
rubber. End insulators A are provided with grooves which
carry the edges of the plates, and thereby act as spacers and at
the same time insulate the plates from the steel tank. The out-
side negative plates are insulated from the tank by sheets of hard
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same material and is welded to therest of the tank after the plates
have been put in place. This cover carries two terminals, as
well as a combined gas vent and filling aperture A. When the
cover b is closed, the hemispherical valve a closes the aperture
and prevents the escape of electrolyte, but allows the gases
generated on overcharge to escape as soon as the pressure in
the tank becomes high enough to raise the valve.

The electrolyte used consists of a 21 per cent. solution of
potash in distilled water to which a small amount of lithia is

=

Fro. 174.—Plate groups of an Fia. 175.—Top of the jar of an Edi-
dison eell, son cell,

added. No corrosive fumes are given off from this electrolyte
8o that no special eare need be taken in mounting the cells.

189. The Voltage of an Edison Battery.—JFig. 176 shows how
the voltage of an Edison battery changes when the battery is
charged and then discharged. The voltage characteristics are
gimilar to those of a lead battery.

There is no lower limit to the voltage of an Edison battery
because in it there is nothing eqivalent to sulphation, but dis-
charge is not continued below a useful lower limit.

190. Characteristics of an Edison Battery.—These batteries
are rated at a 7-hour charging rate and a 5-hour discharge rate
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with the same current in each ease, the ampere-hour efficiency
being about 82 per cent. at this rate and the internal heating
not more than permissible. A higher rate of discharge may be
used so long as the internal temperature does not exceed about
45° (.; continual operation at higher temperatures shortens
the life of the cell. A longer charge rate than 7 hours should
not be used because, with low currents, the iron element is not
completely reduced; this however does not permanently injure
the cell but makes it necessary to overcharge the cell at normal
rate and then discharge it completely to bring it back to normal
condition.

Because of the comparatively high internal resistance of the
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Fia. 170.—Charge and discharge curves of a lead eell and an Edison cell,

Edison battery, the volt efficiency is lower than in the lead cell,
as may readily be seen from Fig. 178, and, since the ampere-
hour efficiency is not any higher, the watt-hour efficiency of the
Edison cell is also lower.

The great advantages of the Edison cell are that it is lighter than
the lead eell and is more robust, it can remain charged or dis-
charged for any length of time without injury, and so little sedi-
ment is formed that the makers seal it up. Since no acid fumes
are given off, the cell may be placed in the same room as other
machinery without risk of corrosion of that machinery.

The chief disadvantage of the Edison eell, in addition to its
high ecost, is that its efficiency is lower than that of the lead cell,

Principles and Practice of Electrical Engineering: 6th ed. rev. by G.A. Wallace - Page 158
by Alexander Gray - Electric engineering - 1917 - 431 pages

Construction of an Edison Battery. — A number of like plates are connected in

parallel to form a group, there being one more plate in the negative than in ...
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purposes we are confronted with the difficulty that it is impossible
to operate it at high power outputs. This is on acecount of the
high internal resistance. A B0-ampere-hour lead battery of three
cells will weigh about 45 pounds, compared to about 37 pounds
for a four-cell Edison battery of the same capacity. It is not an
uncommon praetice to take as much as 135 amperes from a lead
hattery of this size with a terminal voltage of 5.2. The output is
then 523 135—=T02 watts, or 0.94 horsepower. The internal re-
gistance of the Edison battery is such that it would be entirely
out of the question to provide a battery which would yield this
same power with the same voltage drop; ie., at the same effi-
ciency, If we decide to allow a much greater drop we might use
the Edison A-G6 cell. This has an internal resistance of about
0.0024 ohm per cell. If we should take 194 amperes from four
of these cells in series the drop due to internal resistance would
be about 1.9 wvolts, giving a terminal voltage of about 3.62 volts.
The power wonld be the same as before, or T02 watts. The weight
of the four Edison cells would be 80 pounds, or nearly double
that of the lead cells. The watt hour efficiency would be quite
low.

An even more serious difficulty is the fact that the starting
torque of the motor with the Edison cells would be far less than
that with the lead ecells. Thus the resistance of the motor used

e with the above cells would be about 0.0085 ochm. The internal
resistance of the eells would be 0.0096 ohm and the eurrent in
case the motor did not start at once would be about 310 amperes.
The internal resistance of the lead cells would be only about
0.006 ohm and the starting eurrent would be 415 amperes. Since
the starting torque increases even faster than in proportion to
the enrrent it will be seen that the starting torque with the lead
cells would be about 35 per cent. greater than with the Edison
battery. Thus the ‘‘leeway’ or the ‘‘factor of safety’’ is con-
giderably less with the Edison battery and the lead plate type is
generally employed in starting systems.

Comparison of Two Unit and Single Unit Outfits.—Since
most of the outfits in use to-day fall within one or the other of
these two classes a somewhat detailed comparison of their char-

Automobile Starting, Lighting and Ignition: Elementary Principles, Practical ... - Page 277
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A 50-ampere-hour lead battery of three cells will weigh about 45 pounds,

compared to about 37 pounds for a four-cell Edison battery of the same capacity.
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#ist of thin sheet copper covered with an amalgam of zine, and the
positive plates are made up of laming of lead held together by
leaden rivets and perforated with numerous small holes, these
positives being formed by the Planté process.

Waddell-Entz Accumulator. The copper-alkali-zine primary
battery of Lalande, Chaperon and Edison being reversible in
action, can be used as & storage battery, Waddell and Ents have
constructed scenmulators on this principle.  When discharged,
the positive plate consists of porous copper; the electrolyte is
decomposed, metallic zine being deposited on the negative plate,
the porous copper of the positive plate is oxidized, and the liquid
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Fig. 8. Construction of Edison Battery Plate.

hecomes converted into s solution of caustic potash (potassiom
hydrate).

This storage battery has been used with considerable suceess
for traction purposes, but its E. M. F. is so low, being only about
T volt, that it would require 17015840 cells for the ordinary 119
wolt electrie-lighting circuit, allowing for loss of potential in the
battery and conductors, This number is thiee times as great as
is required with the lead battery, This is a serious objection in
this or any other low veoltage cell.

The Edison Storage Battery manufactured by the Edison
Storage Battery Company of Newark, N. J., consists of a positive
plate of super-oxide of nickel (NiO,) and a negative plate of
iron, snspended in about a 20 per cent solution of eaustic potash
(KOH).
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The mechanical construction of both plates (positive and
negative) is the same, and the grids are made of nickel-plated
steel, shaped as represented at B, Fig. 8. Each opening in the
grid is filled with a perforated shallow pocket A or box of nickel-
plated steel which contains the active material, and projects out
beyond the body of the grid.

The active material is made up in the form of briquettes;
one briquette being placed in each pocket. A perforated cover of
nickel steel is placed over each pocket. After the plates are fully
assembled they are subjected to a pressure of about 100 tons,

Fig. 8. Curve of Voltage of Edison Cell During Discharge.

whieh firmly forces all parts into a practically solid mass, making
good electrical contact between the pockets and the grid, at the
same time turning the edges of the pockets over their respective
covers. The active material or briquette consists of a finely
divided compound of nickel mixed with about an equal amount of
fluked graphite, for the positive plate, and for the negative plate
it consists of a finely divided compound of irom, with an equal
amonnt of flaked graphite. This graphite has no chemicsl con-
nection with the action of the cell but is used simply to increase
the conductivity of the briquettes.
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The finished plates have a thickness of about L inch across
the web, and across the pockets of about 1% inch.

The size of the plate varies with the ecapacity of the cell,
having a greater or less number of pockets. The containing jur
is also made up of nickel-plated steel sheets.

The initial voltage of discharge after recent charge is 1.5
volts.

The mean voltage of full discharge is 1.1 volts.

This cell has an energy capacity or weight efficiency of 14
watt-hours per pound of complete cell.

Charging and discharging rates are alike, that is to say, the
cell may be charged at a normal rate in 3] bhours; or it may be
charged at a bigh rate in one hour, without apparent detriment
beyond lowering the efficiency.

The current enters the cell at the positive plate and oxidizes
the nickel compound to the peroxide state, and reduces the iron
eompound to spongy iron.

The electrolyte in this cell simply acts as a path for the pas-
sage of the oxidizing and reducing irons, and its own chemical
composition does not change.

The ecell s not appreciably influenced by changes in temper-
ature. It is claimed that it may be fully discharged to the zero
point of E. M, F. without injury, can be charged in reverse diree-
tion, then recharged to its original condition and suffer no loss in
its storage capucity. The curve given in Fig. 9 shows a six hour
discharge of an experimental cell, at a constant current of 425
amperes,

MANAGEMENT OF STORAGE BATTERIES.

In describing the handling of storage batteries, the various
types of lead cells will be considered, as they constitute a very
large wajority of cells in commereial use.

The Battery Room. In the installation of a battery, the
first point to be considered is ita location. ‘The room for this pur-
pose should be dry, well ventilated and of a moderate temperature,
otherwise the evaporation of the electrolyte will be excessive. The
floor, walls and ceiling must be of some acid proof material, brick
or tile being preferable, and the floor so made as to drain readily;
an outlet being provided for the drainage system. If the room
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should be an old one, and have a wooden floor, the floor should be
coated with aspbaltum paint, and lead trays placed below the
batteries; any wood work or iron work in the room should be
likewise treated.

The room should be sealed from the rest of the building, and
located near the generating machinery and distribution switch-
board, so that the copper eables may be low ineost. The windows
in the hatu.-rj' room should be either of grmlm] or pm',nted gla:is'
so that no direct raye of the sun may strike the cells, as the heat
may crack the cells (glass) or increase the activity of the aeid,
which is not desirable.

In case the battery installation is in a cold climate, some de-
vice for keeping the electrolyte at a moderate temperature mast
be used. A simple plan is to suspend an incandescent lamp in the

Fig. 1. Glass Insulator for Battery Support.

cell and have it connected to some automatic device which will
put it out when the electrolyte is at the desired temperature or
light it when the electrolyte is too cold.

Setting up the Cells. The battery is usually placed on the
floor, or npon strong wooden shelves; Fig. 11 shows a form
sdapted to cells of medium size. Iron stands are sometimes used
faor ].su‘ge and }lcu\r}' c&-]]u, but t.huy musl be |jrntectl.-.d from acid
fumes and drip by several coats of an acid-proof paint. Wooden
stands shonld be varnished, painted or scaked in paraffin for the
same reason. It is important to have every cell accessible for
inspection, cleaning and removal, it being desirable to reach both
sides of the cell. There should also be sufficient head room
between shelves so that the elements may be lifted oot.

It is highly important that the cells be thoroughly insulated
from each other, to avoid leakage of current. This is accom-
plished by standing each cell on four insulators of porcelain or
glass of the design shown in Fig. 10. Porcelain is preferble to
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Edizon Battgry. No dfscriplion of the storage }]Il[l{"l’_\' would be
complete, however, without at least a mention of the Edison battery,
as it marks the first successful attempt to get away from the use of
lead. Much misconception exists regarding the status of this battery
and this has been due to a variety of causes. In the first place Mr,
Edison was misled into placing it on the market prematurely through
depending entirely upon electric vehicle makers for his knowledge
of vehicle conditions. At that time, the electric was an extremely
crude machine, and its abilities fell very far short of what its builders
usually elaimed for it. The Edison battery was designed to run the
car of the builder’s claims—this imaginary vehicle that existed no-
where else than in his mind, and it consequently proved a disappoint-
ment when applied to the running of the car that did exist. In view
of the vast number of inventions for which he has been responsible,
Mr. Edison’s name is a fetich to the public where anything electric
is concerned. He was besieged with newspaper reporters the moment
the new battery was announced, and all kinds of impossibilities were
predicted of it by the reporters, many of the alleged interviews never
having taken place at all. From time to time, these stories were
republished, frequently with added exaggerations, so that the public
was sadly misled.

Even in its original state, the Edison cell gave great promise
and there is no reason to believe that this will not be carried out.
It has been the constant subject of study and development on the part
of Mr. Edison since that time, and meanwhile, electric vehicle con-
ditions have heen brought to a somewhat closer approach to the rosy
deseription of the makers several years ago. The Edison cell has
been in constant use on a number of commercial vehicles ever since
it was first introduced and it is now being manufactured on a large
seale for general use.  As it differs totally from the lead cells already
deseribed, a litile information concerning its construction will be of
interest.

Nickel-plated sheet steel is not only used as the eontainer, or
can, as it is called, but is also the material of which the grids are com-
posed. The active material of the positive electrode consists of
alternate layers of nickel hydrate and pure metallic nickel in flakes,
the latter to serve as the conductor.  This material is held in small
perforated tubes, a number of which are forced into the sheet steel
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grid.  They stand vertically and parallel. A nickel-plated sheet
steel grid also forms the foundation of the negative electrode, into
which a number of flat perforated metal pockets containing iron
oxide ave pressed.  The electrolyie is a 21-per cent solution of caustic
potash in distilled water. The voltage of the cell is only 1.25 volis,
but its construction is so very much lighter than the lead cell, that
there is & saving in weight in a battery of Edison cells when com-
pared with a lead battery of the same voliage and capacity, despite
the added number of the former required to give the same potential.
Its active life in service is said to be much longer and it will stand
more abuse than the lead cell, not being damaged through standing
discharged. As it will doubtless prove a factor of importance in
the electric vehicle business now that it has been placed on the market
generally, it is something about which the owner of an electric should
be informed.
The perennial appearance of the “fake” storage battery announce-
ments in the daily papers doubtless does more to injure the interesis
of the builder of electrie automobiles than any other single cause.
Investigation of the subject would reveal the fact that progress thus
far has not gone beyond the point where it is practicable to run a
vehicle more than 100 miles on a single charge.  Assuming favorable
conditions, the low average may be set at 40 miles, so that electric
automobiles of the pleasure type in daily vse may be rated as capable
of 60 to 70 miles on a charge, as a whole. But the prospective pur-
chaser of an electric who will not take the trouble to look into the
matter a bit and who gulps down the newspaper story as gospel truth
is extremely reluctant to invest in a 60-mile car, when he sees pub-
lished waccounts of world-revolutionizing batteries with a 200-mile
radius.
According to the imaginative and technically ignorant reporter,
these world-beaters “weigh hardly anything and only need a con- |
nection with any old electric wire to renew their marvelous store of
energy in a few minutes,” These stories are of the same ilk as those
that predict the utter exhaustion of the world’s coal supply in the
next ten thousand years, except that no one takes the latter serizusly, |
while many are waiting for the materialization of the miraculous |
battery. The electric vehicle is an excellent investment for city use |
as it is, and just now central electric lighting and power stations |
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BATTERIES Sec. 20-200

batteries were serviceable for 9 or 10 years with negligible replacements.
The best results have been obtained with batteries which were not over-
charged. The increased clpl.mt{. of axle-generator equipments of recent
ym_h.nfi{uldted in greatly overcharging batteries, with a serious shortening
of t r e,

Overcharge of these batteries requires that water be added frequently,
and if this is not earefully done the insulation of the tanks is injured. Owver-
charge also results in a greater deposition of sediment from positive plates
nnd a shortening of their lives.

209. Frequency of cleaning. Train-lighting batteries which are
E;::iperly charged can be kept in_ operating' condition for 3 years without

ing opened up for cleaning, After eleaming the first time such batteries
should ﬁ ecleaned at intervals of 2 years. With many railroads tho
practice is to make the first cleaning 2 years after placing in service, with
subsequent intervals of 1 year between eleanings.

ALEALINE STORAGE BATTERIES

210. Clagsification. There are but two practical types of alkaline storage
batteries in eommercial use: one is the Hubge!], used in the miners’ lamps of
the Portable Electric Safety Light Co.; the other is the Edison storage battery.

211. The Hubbell battery differs from the Edison in principle, only in
using a negative plate of cadmium instead of the iron of the Edison battery.
Hubbell apparently was the first to use nickel threads incorporated in the
nickel-oxide aective material, and this is one of the essential steps in the pro-
duection of a practicable battery plate with this active material. The nickel
oxide of the original Edison battery, contained flake grapbite to increase the
conduetivity; t aphite was seriously affected by electrolyte action, and
these plates were short lived. In the present type of Edison battery, fake
nickel replaces the graﬁhite of the earlier type. In December, 1914, the first
few of these batteries had completed 5 years of service.

212. Theory of the Edison battery. The active materials of the
Edison battery consist of niekel peroxide for the positive plate and finely
divided iron for the negative plate. :I‘he_electrg!lyte is & 21 per cent. solution
of potassium hydrate in water to which is added a small amount of lithiom
hyg:?nm. To overcome the passivity of iron a certain amount of mercury is
incorporated with the iron of the negative plate; a suitable compound is
algo ineorporatid with the nickel hydrate which is the salt from whieh the
nickel peroxide is electrolytically formed. The nickel oxide is a relatively
poor -electrical conductor and, for this reasom, layers of flake nickel are
added in the mass to inerease its conduetivity. Catalysis plays a large
rdle in the action of the Edison batiery. A complete and correet theory of
these reactions has probably not yet n given. Easentially, howewver, it
is the following:

BOH 4 3Fe = Fea()y+4H:0 (Negative Plate) (I‘l;

_ BK46NiO:=3Nia04+4K:0  (Positive Plate) (12

SKOH +f5.‘4i(h+:n-‘e-Fe;n.+2.‘-:i.8¢+5KOH (Both Plates) (13;

of, ONiOs 4 3Fe = FesOy - 2NigOy (14

The above formula, read from left to right, indicates discharge; read in the
reverse direction, it indicates charge.

Both the iron and nickel oxides probably do not exist as such, in the
electrolyte, but are hydrated. In the charge of the battery, potassium is not
deposited, and there are none but concentration changes in the electrolyte
in the pores of the active materials. There ia no appreciable change in
electrolyte demit,}' from the charged to discharged state of the Edison
battery. At the latter end of charge a higher oxide of nickel is formed,
which is unstable on standing. This oxide decomposes to NiQs with time.
A freshly char Edison battery shows a higher voltage on discharge than
one which has n standing,

213. Positive-plate construction. The positive plate consists of a
nickel-plated steel frame into which are prmﬂrlmp«-rfnrmed tubes filled with
alternate layers of nickel hydrate and metallie nickel in very thin flakes.
The tube is formed from a thin sheet of steel, nickel! plated and perforated,
and has a spirally lapped joint. The active material is tamped into the tubes,
nickel hydrate and nickel flake being fed alternately and the tubes when
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BATTERIES Sec. 20-214

215. Negative-plate construction. The
m;gauva plate comprises a grid of nickeled steel
with oblong openingainto which are placed per-
forated steel boxes or pockets containing finely
dividediron with mercury, See¢ Fig. 52. These
boxes are assembled in the grid and‘;ubiautad to
Frepuum to weld the joints and to corrugate

heir surfaces. The iron is precipitated ns a
chemical compound and the nickel
this iron compound are converted electrolyti
ally to nickel xide and metalliciron respee-
tively,in the forming of plates,

216. The assembly of the ¢ell isshownin
Fig. 53. The plates are supported on hard-
rubber spacing and i d‘ picces. The lugs
of the plates are punched and are mounted upon
a steel pin with a terminalpost. The ends of
the pins are threaded and the plates, separated

washers, are held together by steel nuts.

e elements are contained in a nickel-plated
sheet-steel case, the walls of which are corru-
gated to ndd stiffness and also to assist in cool-
ing the eells in action. The cover also is of

rate and

Fra. 54.—Crate mounting.
sheet steel with three openings; two for the

terminal bushings, which are provided with
stuffing boxes, and the third for the gas vent and
for the filling of the cell with water.

The cells are assembled in wood crates as
shown in Fig. 54, usually with the bottom left
open to seoure & circulation of air sufficient to
keep the eells cool.

With the Edison battery the discharge rate
which has been taken as the normal or stand-
isrd. is that which would discharge the battery

n 5 hr.

The numerals of the type designations indi-
cate the number of positive plates in a cell,
and each positive plate of the vehicle size is
capable of giving 7.5 amp. for 5 hr.

217. Charge and discharge curves. The
characteristic normal charge and dischar
curves for an Edison battery are given in Fig.
55. It will be noted that average vollage
on discharge is approximately 1.2 volts: the
initial open-cireuit voltage is approximately 1.5
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BATTERIES Sec. 20-225

gitable neutral or test electrolyte for an Edison battery is a nickel-oxide
ibbe, such as those used in the standard positive plates.

2R6. Application. The ""B'" type cells are used Ioraifnitlnn and lighting
I gasoline motor ears; they are not commereially used for motor startin
n amaccount of the high internal resistance. The vehicle-type cells are

sr electrie vehicle propulsion, storage battery street cars, mining locomotives
nl industrial trucﬁs: they are not used for load regulation on aceount of the
eavy drop in voltage at high discharge rates, this factor also limiting their
se in other power applications.

226. Operation. The life of the Edison battery is guaranteed under
ertain restrictions as to ita operation. The o?eratlng instructions of the
tdison Storage Battery Co. should be earefully followed if the battery
ompany is to be held to its guarantee. A temperature of 115 deg. Fahr,
hould not be exceeded under any circumstances, as high temperatures will
eriously injure the negative plates.

227. Initial or first charge. Edison batteries are usually shi dped ina
lischarged condition. Before placing them in service they uhou!p receive
+ continued charge at the normal or -5-‘]:1', rate, for a period of 12 hr. or more.

228. Regular charge. If the battery has received a complete discharge,
ihe charge should be started at the normal rate and continued for a period
»f 7 hr., or until each cell, under normal temperature conditions, has reached
s voltage of at least 1.8 volts per cell. The ampere-hours of cimrga should
sxeeod the ampere-hours of discharge by approximately mfr eent., and the
sattery should receive in addition, an overcharge of several hours at the end
»f each month of service, ‘

429. Replacing evaporation. The electrolyte must be kept well ahove
the plates by adding water whenever necessary, to maintain the level.
Always use distilled water for this purpose.

230. The outside of the cells and the tr must be kept clean and
dry. Dampness under certain conditions will cause the containers to pit
under electrolytic action. ‘

231. Btanding idle. If an Edison battery is to be placed out of com-
mission it need not receive any special attention, other than to see that the
electrolyte is brought to the proper level. The battery can stand either
char or discharged equally well. To obtain the full eapacity, however,
after a long period of standing it is necessary to overcharge the battery.

232. Life of Edison ba . A log of a life test as published by the
Edison Storage Battery Co. is shown in Fig. 60, the statement is made that
the conditions of the test are harder than u_rouh:'l normally be met in service.
The battery is more durable than the vehicle ¢ of lead battery. It is
doubtful ilyit approaches the durability of the heavy Planté types of lead

calls,
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coins as source of nickel

As of December 14, 2006, the value of the metal in a United States nickel coin reached
USD$0.055759, an 11.5% premium over its face value.! This was due to the rising costs
of copper and nickel™ and the U.S. Dollar losing its value. In an attempt to avoid losing
large quantities of circulating nickels to melting, the United States Mint introduced new
interim rules on December 14, 2006 criminalizing the melting and export of cents and
nickels. Violators of these rules can be punished with a fine of up to $10,000, five years
imprisonment, or both.

Both the US pre-1982 cents and all US nickels have a metal content at market worth
more than face value of the coins. As of June 13, 2008, the US nickel has $0.06013 in
metal content; all circulating US nickels carry a 20.3% premium over face value in metal
content metal at market prices. The intrinsic value of pre-1982 US cents, weighing 3.11
grams, are worth $0.02414, 141.4% above face value in metal content at market prices.
However, post-1982 US cents, which weigh 2.5 grams, are 97.5% zinc and 2.5% copper
(coated over the zinc) by weight. These have an intrinsic value of $0.00508 as of June 13,
2008, or 49.2% less than face value.

According to the US Mint, the costs of producing and shipping one-cent (penny) and 5-
cent (nickel) coins during fiscal year 2007 were $0.0167 per cent and $0.0953 per nickel.
Canada switched to making plated steel coins in the year 2000, where the face value of
some older coins is below the metal content of those coins. In a similar move on February
8, 2008, a hill was introduced in the U.S. House of Representatives that would allow for
changing the metal components in U.S. coins due to the rising cost of commaodities and
the declining U.S. Dollar./” No such bill has yet been signed into law.



Nickels minted from 1942-1945 during World War |1 contain 1.75 grams (0.05626 0z)
silver. The silver content of these "war nickels" as of October 25, 2008 is worth USD

$0.51.

http://en.wikipedia.org/wiki/Westward Journey Nickel Series#Westward Journey Nick
el Series

Like today's version, the first nickel coin contained only 25-percent
nickel; .... They display three known control marks and have nickel-

copper contents ...

: Elementary Treatise on Electric Batteries - Google Books Result
by Alfred Niaudet, L. M. Fishback - 1882 - Electric batteries - 266 pages
IRON-COPPER BATTERY. In Volta's battery it is the zinc which is
continuously dissolved ; it is therefore logical to search for something
which may replace ...
books.google.com/books?id=xfcJAAAAIAAI...




