
The following excerpt on the Edison Battery as quoted from the 1920 book entitled:

THE EDISON BATTERY 
106. The Nickel-iron-alkaline Battery. — Instead of using acid as an electrolyte, the Edison cell uses 
an alkali, consisting of a 21 per cent potassium hydrate solution. The positive plate consists of nickel 
pencils about y± in. diameter and 4% in. long, filled with green nickel oxide. As the nickel oxide is a 
very poor electrical conductor, very fine metallic nickel flakes are mixed with it to produce sufficient 
conductivity. The negative plate consists of flat perforated nickel-plated steel stampings, containing 
iron in a very finely divided form. These flat pockets are mounted on a nickel-plated steel frame for 
support. Both the positive and the negative plates are shown in Fig. 105. 

The chemical reaction in the cell is complex, but its nature is indicated by the following chemical 
equation: 

The above read from left to right indicates discharge, and read from right to left indicates charge. It is to be noted in the above 



reaction that the same quantity of potassium hydrate solution (KOH) appears on both sides of the 
equation. This indicates that ultimately all the reaction occurs between the electrodes themselves, 
and also that no water is formed. Therefore the specific gravity of the solution does not change during 
charge or discharge. The plates all have a perforated lug by which they are fastened together with a 
steel bolt and to a binding post. The bolt is threaded and steel nuts clamp the plates together. Steel 
washers between the plates act as spacers. The positive and negative plates are insulated from one 
another by hard rubber grids. An Edison cell assembly is shown in Fig. 106. The positive and 
negative assembly is placed in a corrugated, nickel-plated, welded steel tank. The top is then welded 
to the welded steel tank. The top is then welded to the rest of the container. The binding posts are 
insulated from the cover by hard rubber bushings. In the top is a valve, which allows the gases to 
escape during charging and through which water may be 

added to the electrolyte. This valve should never be allowed to become so encrusted with a potash 
deposit that it sticks, because the internal pressure may become sufficient to cause the sides of the 
container to bulge. 

The individual cells are usually mounted in wooden racks, as shown in Fig. 107, the cells being 
connected together by nickel-plated steel connectors. 



107. Charging and Discharging. — The Edison cell is rated on the basis of a 5-hour charging rate. 
Fig. 108 shows typical charge and discharge curves for the Edison battery. It will be noted that the 
average voltage on discharge is about 1.2 noted that the average voltage on discharge is about 1.2 
volts per cell. The specific gravity of the electrolyte changes but slightly so that it cannot be used to 
indicate the condition of charge, as with the lead cell. Moreover, there is no sharp voltage rise near 
the completion of charge. If doubt exists as to the condition of charge, it is advisable to give an 
overcharge in order to be on the safe side. The overcharge does not injure the cell although it may 
slightly reduce the efficiency. 

The electrolyte in an Edison cell evaporates rapidly and frequent additions of water are necessary. As 
the electrolyte is changed to potassium carbonate very readily, only freshly distilled water should be 
used in replacing the electrolyte, as tap water usually contains carbonates in solution. In spite of the 
usual precautions, the electrolyte is slowly converted into potassium carbonate by contact with the air, 
and it should be replaced by fresh electrolyte every 250 complete cycles of charge and discharge. 

The Edison cell has many advantages. It is light, rugged, and can stand for a long time in a 
discharged condition without chemical deterioration. The plates do not buckle and the active material 
does not "flake" or drop from the plates. 

108. Applications. — Edison cells are used for vehicle lighting and ignition, and are also much used in 
motorboats. They are also used in various types of electric trucks and for battery street cars. In 
automobiles they are not generally used for starting, as their comparatively large internal resistance 
does not permit a sufficiently high discharge rate. 

Below is given the relation between the battery weight and capacity. 

The figures are based upon the capacity obtainable on normal charge : Discharge rate, Watt-hours 
per Watt-hours per hours pound of cell pound of plates 

109. Efficiency of Storage Batteries. — The efficiency of a storage battery is the ratio of the watt-hour 
output to the watt- hour input. 

For example, a normally discharged cell is charged at a uniform form rate of 40 amp. for 6 hours at an 
average voltage of 2.3 volts. The cell is then completely discharged at a uniform rate of 38 amp. for 6 
hours, the average voltage being 1.95 volts. What is the efficiency of this cell? 



One often hears of the ampere-hour efficiency of a storage Battery. As amperes do not represent 
energy, the ampere-hour efficiency is not a measure of a battery's ability to store energy. In the above 
example the ampere-hour efficiency may be found as follows: 

The much lower watt-hour efficiency is due to the great difference between the voltage of charge and 
that of discharge, as shown in Figs. 104 and 108. 

The efficiency of a storage battery varies with the rate, both of charge and discharge, and somewhat 
with the temperature. As high charge and discharge rates produce relatively high PR and polarization 
losses, the efficiency is lowered under these conditions. Further, a cell may be charged at the 8-hour 
rate and discharged at the 3-hour rate and have an apparent efficiency of 60 per cent. This does not 
represent the true efficiency, as the cell actually will not be completely discharged, even though it 
appears to be. Owing to the inability of the free acid to permeate the active material, much of the 
active material has not been reduced, and after a short time the cell will be found to have recuperated 
to a considerable extent and to be able to deliver more energy. 

The ampere-hour efficiency of a storage battery is of the order of magnitude of 95 per cent. For a 
complete cycle the watt- hour efficiency of a stationary battery of moderate size is about 80 per cent 
at the 8-hour charge and discharge rates. The watt-hour hour efficiency of a large stationary battery is 
about 85 per cent, under the same conditions. Where a battery merely "floats" and the cycle of 
charge and discharge is a matter of minutes or perhaps of seconds even, the watt-hour efficiency 
may be as high as 95 or 96 per cent. 

The ampere-hour and the watt-hour efficiency for the Edison cell are less than for the lead cell. This is 
due partly to the fact that the Edison cell has a lower electromotive force and the IR drop is 
proportionately greater. For the Edison cell the ampere-hour efficiency is about 82 per cent, and the 
watt-hour efficiency about 60 per cent. 

In selecting a battery, the efficiency is but one of the factors to be considered. The first costs and the 
maintenance of batteries are high so that these factors, as well as the efficiency, should be given due 
consideration.


