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2   PREFACE 
 

 
This project started as an attempt to document known battery jars, trays, and other battery 

associated equipment that may exist. The scope of the project soon dictated that it be split into 

two volumes. 

This is Volume II of the Battery Jar Catalog. It contains the discussion and background on the 

topics listed below. You will note that they all used battery jars, but are primarily battery jar 

related, rather than Battery Jar centered. Thus, the decision to separate them into a separate 

volume in order to keep both volumes a manageable size. 

Volume II contains the discussions on related items, such as: 

a. Electric Vehicles 

b. Street Cars 

(Trolleys) 

c. Railroad 

Signaling 

d. Medical 

Batteries 

e. Pocket Batteries 

f. Farm Battery 

Systems 

g. Associated 

Items 

h. Battery (Sand) Trays 

i. Battery Rests 

j. Battery Oil Bottles 

k. Patents 

l. Telegraph, Telephone, 

m. Radios, Phonographs, Etc. 

n. Vintage Advertisements 

Volume I, presents the battery jars themselves with a brief history of either the manufacturer of 

the jar or of the major embossing on the jar itself. Unembossed battery jars and embossed jars 

on which no history could be found are in the Unknown Chapter. Both Volumes contain a 

History of Battery Development and a primer on electricity. This is an overview only and not 

intended to be an in-depth study of battery jars and electricity. If you are interested in further 

information and/or study, the Bibliography lists all my sources. The Bibliography covers both 

Volumes, while the Index is unique to the Volume it’s in. 

With the exception of, Medical Batteries, all individual battery jars are found in Volume I. The 

actual battery jars used in Medical Batteries and Radio/Phonograph are found in both volumes to 

minimize switching between volumes. The section on Vintage Advertisements is also unique to 

topics discussed in Volume II. Volume I will have a Vintage Advertisements Chapter that is 

Battery Jar and/or Battery centered. 

If you are only interested in the battery jars themselves, Volume I will be of the most interest to 

you. If you are interested in the discussion on the related items, Volume II will likely interest 

you. 
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Between the two volumes, you should get a pretty good understanding of battery jars, related 

topics and the role they played in the electrification of America. 

The layouts of the two volumes are slightly different. Volume II Chapter headings are by major 

topic, such as medical batteries, railroad signaling, etc. These major topic areas lend themselves 

to sub-headings, which are designated with a (.) . For example, Chapter 11.0 on Medical 

batteries is broken down into 11.1, 11.2, 11.3. etc. The “0” designation denotes the first section 

of any chapter and facilitates adding pictures to avoid duplication. Pictures are numbered with 

another (.) designation, such that Chapter 11.0 flows as follows: 

Major Heading: Chapter 11.0 [pictures are designated as 11.0.1, 11.0.2, 11.0.3, ………]. 

Subheading: Chapter 11.1 [pictures are designated as 11.1.1, 11.1.2, 11.2.3, .................]. 

Subheading: Chapter 11.2 [pictures are designated as 11.2.1, 11.2.2, 11.2.3, .................]. 

With the exception of the Chapters on Battery History and Development, which are laid out as 

indicated above, Volume 1 Chapter Headings are by Either Manufacturer Name or by Major 

Embossing on the battery jar. As a result, there are few Subheadings in Volume I. Pictures in 

Volume I are designated as above, with a (.) designation. 

 

 

Happy Reading. I learned so much in researching and putting this project together, that I feel 

selfish in a way. My wish is that you learn half as much as I did about this important era in our 

history. 

 

This will be updated from time to time as new information becomes available.  The dates of the 

updates are listed below.   

Walt Baumgardt 

 

 

 Originally Listed:  2023 

 Updated   July 2024
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   HISTORY OF BATTERY DEVELOPMENT 

 

 
There are still only two ways to generate electricity, electromechanically, and chemical 

reaction.  Although Michael Faraday discovered the electromechanical generation in the early 

1800s, it was the end of the century before it became practical.  The first large scale use of 

electricity was the Buffalo World’s Fair of 1901.  It was powered by electricity generated 25 

miles north at the Niagara Power Station.  The event dubbed Buffalo the “City of Light”. 

 

Distribution was a problem.  The cost  of delivering electricity was prohibitive,  The result was 

that a great deal of the United States relied on electricity generated by a chemical reaction from 

the last half of the 19TH century to the mid 20Th century.  Let’s look at some statistics.  The term 

electrification refers to electricity generated electro mechanically rather than by chemical 

reaction. 

 

• By 1920 about 90% of urban communities were on commercial power grids. 

• At the same time only 3% of the United States was considered urban. 

• In 1920 only 5% of rural America was electrified. 

• At the start of WWII (circa 1940)  only 30% of rural America was electrified. 

• By 1956 about 94% of America was electrified.  

 

 The role of thew REA (Rural Electrification Act) enacted in 1936 was to promote the 

 electrification of America,  With local and regional promotions such as  “REDDY 

 KILOWATT” it seems to have been successful.   

 

This study, however, will concentrate on the Chemical reaction method of generating 

electricity.   The reactants were placed in a jar and under the right conditions, electricity was 

generated.    

 

 We will start by looking at the individuals who played a role in the development and 

 understanding of electricity. Strangely, the first battery of modern times was invented by 

 Benjamin Franklin an American Statesman in the 1700s. Development then switched to 

 Europe until we get to Thomas A. Edison in the late 1800s. 

The invention of the Leyden Jar in 1745 in a joint discovery by cleric Georg 

von Kleist and Dutch scientist Pieter van Musschenbroek of Leiden 

(Leyden) paved the way for the discoveries that came later. The Leyden Jar is 

an electrical component which stores a high-voltage electrical charge (from an 

external source) between electrical conductors on the inside and outside of a 

glass jar. 

←4.0.1 
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Using a Leyden jar (4.0.1), Benjamin Franklin was able to determine that “positive “ charges 

resided on one side and “negative “charges on the other side of the jar. 

Franklin also discovered that by linking several jars together, he could increase the amount of 

charge they could store. He called this combination of Leyden Jars a “Battery” and is credited 

with being the first to use the term “Battery” in relation to electricity. It was commonly 

believed, at the time, that there was a relationship between lightning and electricity. Franklin set 

out to prove it. He listed 12 things in common between lightning and electrical fire. 

1. Giving light 

2. Crooked direction 

Swift motion 

3. Crack or noise in exploding 

4. Being conducted by metals 6.  Color of the Light 

7. Destroying animals. 

8. Melting Metals 

9. Firing inflammable substances 

12. Subsisting in water or ice 

10. Sulfurous smell 

11. Rending bodies it passes through

 

This led to Franklin’s famous experiments with lightning, proving that clouds were electrically 

charged. 

A friend of Franklin, Peter Collinson, wrote of Franklin’s experiments in detail and sent them to 

French Naturalist Georges-Louis LeClerc, who had them translated into French. 

In 1800 Allesandro Volta created the first electric cell. He soaked paper in water, placed zinc 

and copper on opposite sides of the paper and watched a chemical reaction create an electric 

current. By connecting several cells together, he created a battery. The world had a safe and 

dependable source of electricity, making it easy for scientists to study this new power source. It 

is in honor of Volta that we rate batteries in volts. 

In the early 1800s, Michael Faraday, an English scientist, was the first to realize that an electric 

current could be produced by passing a magnet through a copper wire. Almost all the 

electricity we use today is made with magnets and coils of copper wire. 

In 1827 George Ohm, a German physicist, introduces the concept of electrical resistance. 

In 1844, Samuel Morse develops telegraphy and the Morse Code. 
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In 1859, Gaston Plante, a French Physicist invented the first rechargeable battery; the lead-acid 

battery. In 1880, Camille Faure improved upon the design, patenting a method of 

coating plates with a paste of lead oxides, sulfuric acid and water, which was then cured by 

gentle warming in a humid atmosphere. The curing process caused the paste to change to a 

mixture of lead sulphates which adhered to the lead plate. During charging the cured paste was 

converted into electrochemically active material (the "active mass") and gave a substantial 

increase in capacity compared with Planté's battery.[6] This was a significant breakthrough that 

led to the industrial manufacture of lead-acid batteries, as now used for starting motor cars. 

In 1886, Henri Tudor, a Luxembourg inventor, improved upon the Electrodes, by applying a 

weak intensity current until the paste is transformed into lead peroxide on the cathode and into 

reduced lead on the anode. This improvement led to a weight reduction in the electrodes while 

increasing their capacity, leading to a 15% reduction in price. 

The turning point of the electric age came towards the end of the 19TH century with the discovery 

of Alternating Current (AC). Croatian born scientist, Nikola Tesla, came to the United States to 

work with Thomas Edison. After a falling out, Tesla discovered the rotating magnetic field and 

created the alternating current (AC) electrical system. He partnered with George Westinghouse 

to patent the AC system. Alternating Current was able to deliver electrical power over long 

distances, whereas Edison’s Direct Current (DC) could only deliver it within a mile radius. 

Thomas A. Edison was the most productive electrical scientist in the latter part of the 18TH and 

early 19TH centuries. He developed the first long lasting light bulb, the phonograph, motion 

pictures and many other products that electricians use or install. He is the owner of over 3000 

patents in the field. 

Alexander Graham Bell, a Scottish inventor, patented the telephone in 1876. 

George Westinghouse was a champion of Alternating Current vs. Edison’s Direct Current See 

chapter 2 for a brief history of the “Current Wars” between Westinghouse and Edison. In 1893 

Westinghouse used an AC system to light the Chicago World’s Fair. 

In 1881 The Brush Electric Co. of Buffalo installed the first electric plant which supplied power 

for a mile of carbon arc lights. At this time the Niagara Falls power plants were being built, and 

in 1896 a 22-mile-long AC powerline was opened to transmit electrical power from Niagara 

Falls to Buffalo, NY. This same power lit The Pan American Exposition in 1901. This resulted 

in Buffalo being nicknamed the “City of Light”. 

https://en.wikipedia.org/wiki/Sulfuric_acid
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Lead_sulfate
https://en.wikipedia.org/wiki/Camille_Alphonse_Faure#cite_note-6
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Remember, the entire modern world was undergoing this awakening of electrical power; thus, 

we find scientists of many nations involved in the development. This is evidenced by the 

nationalities of the few scientists named above. There were many others, but these few suffice to 

show the international effort in the discovery and production of electricity. 

You will observe that the above list is largely European. America was still a young nation, 

struggling for an identity in the world. It wasn’t until after the Civil War that we became 

established and accepted. Thomas Edison was one the first of many Americans to revolutionize  

the world with their inventions. 

Edison’s discoveries are all the more remarkable when you consider that he had only a few 

months of advanced education. T.A. Edison was born in 1847 in Milan, MI and grew up in Port 

Huron, MI. He attended formal school for only a few months. His mother, a teacher by 

profession, taught him reading, writing and arithmetic. A chemistry class at the Cooper Union 

for the advancement of science and art is his only known enrollment of any kind at an institution 

of higher learning. He was a curious child and learned most things by reading on his own. An 

early bout with Scarlet Fever caused the loss of hearing in one ear and most of the hearing in the 

other. Edison believed that his hearing loss allowed him to avoid distraction and to concentrate 

more easily. 

Rutgers U. seems to maintain the records and information about Thomas A. Edison. If anyone is 

interested in learning more about his career, I refer you to: 

https://edison.rutgers.edu/company.htm. 

Throughout his career he received 1,093 U.S. patents in his name, and counting his foreign 

patents the total is about 3000. He formed about 200 companies. If we attempt to break them 

down by category, we find: 
 

Battery: 7 Office Machinery & Supplies: 6 

Cement & Cement Products: 7 Phonograph, Domestic: 14 

Electric Light, Domestic: 15 Phonograph, Foreign: 16 

Electric Light, Foreign: 24 Railway: 6 

Mining: 11 Telegraph & Telephone,  

Miscellaneous: 11 Domestic: 28 

Motion picture: 13 Telegraph & Telephone, 7 
  Foreign: 14 

Some information about the various battery companies: 

Thomas A. Edison, Inc, originally the National Phonograph Co., was the main holding company 

for the various manufacturing companies established by Edison. It was the successor to the 

Edison Mfg. Co. and operated between 1911 and 1957 when it merged with McGraw Electric to 

form McGraw Edison. 

The Edison Mfg., Co. was incorporated in 1900, as Edison’s personal business. It manufactured 

and marketed the Edison-LaLande primary battery, as well as batteries for telegraph, telephone, 

phonograph. It also sold X-Ray equipment, medical instruments and electric fans as well as 

https://edison.rutgers.edu/company.htm


pg. 15  

having a motion picture branch. The LaLande (Edison Storage Battery Co.) was an alkaline 

primary battery developed by Edison from an earlier design by Felix LaLande. It consisted of 

copper oxide and zinc plates in a solution of potassium hydroxide. 

The Battery Supplies Co.(BSCO) was formed in 1903 by former Edison Employees to 

manufacture primary batteries. Edison sued, alleging patent infringement. A settlement called 

for the Edison Mfg. Co. to purchase it in 1905. It was officially dissolved in 1908. 

The Edison Storage Battery Co. Although the initials are the same, The Edison Storage 

Battery Co. is not to be confused with the Electric Storage Battery Co. (ESB Co.). In my 

research, I have never seen the Edison Storage Battery Co. referred to as (E.S.B. Co.), while 

references to The Electric Storage Battery Co. was commonly referred to as the E.S.B. Co. I will 

continue that distinction, referring to the Edison Storage Battery Co. with its full name, while 

referring to the Electric Storage Battery Co. as E.S.B. Co. 

The Edison Storage Battery Co. was formed in 1904 to produce Edison’s nickel-iron battery. 

Edison’s life-long dream was the electric vehicle, and the Battery Supplies Co. was to make it 

happen. He refined the nickel-iron battery first patented by Swedish inventor, Ernst Waldemar 

Jungner in 1899. It was so revolutionary that even Henry Ford wanted it. He struck a deal with 

Edison in 1914, to release the “Ford Electric”, selling for $900.00 with a range of 100 miles. 

However, the Edison Battery was big, heavy, expensive and required frequent charging. By the 

time Edison’s project was complete, consumers had spoken in favor of the fossil fuel-powered 

Model T. The nickel-iron battery never became very successful. In 1960 the Edison Storage 

Battery Co. became part of Exide Technologies, formerly The Electric Storage Battery Co. 

As a side note, Edison championed Direct Current for many years, claiming its superiority over 

alternating current. Westinghouse and The Thomas Huston Co. championed the alternating 

current. Edison used what some might consider un-ethical means to combat AC current, which 

didn’t sit well with his Board of Directors. See the War of the Currents for more information. 

In 1892 J.P. Morgan engineered a merger between Edison-General Electric and Thomas Huston 

that put the Board of Thomas Huston in charge of the new company; General Electric. Edison 

was essentially forced out of, controlling, his own company. General Electric now controlled 

75% of the U.S. Electrical business and would compete with Westinghouse for the AC market. 

Ironically, today’s electronic devices require Direct Current meaning Alternating Current has to 

be converted back to Direct Current in order to power any electronic devices. This is 

accomplished with commutators or rectifiers. Dry cell batteries supply DC so no further 

modification is needed. 
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5 Electricity 
 

5.1 ELECTRICAL CURRENT 

 

By 1840 – 1850, the concept of producing an electrical current with dissimilar metals in an 

acidic solution was solidly established. It led to the development of the telegraph, telephone 

and other equipment which needed a power source. It played a major role in communication 

during the Civil War and the later westward expansion. 

Electricity is the flow of electrons from one point to another. All matter is composed of atoms, 

which contain a positively charged nucleus (a mixture of protons and neutrons. The nucleus is 

surrounded by negatively charged particles known as electrons. 

 

 

 

←5.1.1 shows this arrangement of Protons, Neutrons and 

Electrons. The number of protons equals the number of 

electrons. 

 

 

The electrons in the outer orbits, furthest from the nucleus, 

are called valence electrons and with enough outside force 

can escape the orbit and become free. These free electrons 

allow us to move a charge. 

 

 

 

 

 

 

 

 

←5.1.2 shows a copper atom. It is the lone electron in the outer 

orbit that can become free and create a charge. 

We know that opposites attract and likes repel one another, as 

shown in 5.1.3. 
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← 5.1.3 

Thus, electrons and protons attract one another. 

 

 

 

 

 

5.1.4 depicts the flow of this charge in a copper wire filled with countless copper atoms. The 

free electron is floating in space between atoms is pulled and prodded by surrounding charges. 

Eventually the free electron finds a new atom to latch on to. In doing so, it ejects another 

valence electron from the new atom. This chain effect can continue and in so doing creates a 

flow of electrons called electric current. 5.1.4↓ 
 

Batteries are sources of energy which convert chemical energy to electrical energy. The two 

battery terminals connect to the rest of the circuit. On one terminal is an excess of negative 

charges, while all the positive charges group at the other terminal. This is depicted in 5.1.5↓. 
 

 

 

If we connected our copper wire to a battery, we would create a flow of electrons, electricity, 

from one terminal to the other as shown in 5.1.6. Rather than wasting this energy, if we build a 

circuit with a switch and an appliance that needs power, such as a light, we are making use of the 

electrical potential that has built up in the battery (5.1.7). 
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5.1.6↑ 5.1.7↑ 

 

 
Electrical current is the potential energy stored in the battery. In the natural order of things, the 

flow is from a state of high potential to a state of low potential energy, as seen in 5.1.8. 

Lightning is an example of this release of high potential energy to a more stable state of lower 

potential energy. 

 

 

 

 

 

← 5.1.8 

 

 

 

 

 
A Battery Jar is simply a container, round, square, or rectangular, containing this high potential 

energy. Usually they are glass, but they also were made in porcelain and modified hard rubber, 

whose sole purpose is to hold the components of a battery. The earliest jars were generally hand 

blown, with a ground lip**, open at the top and fitted with lead electrodes (anode and cathode) 

in an electrolyte solution of sulfuric acid and water, (based on the Plante battery patented in 

1859). The reaction of the acid with the dissimilar metal electrodes produced an electric current. 

The Cathode is the Positive (+) electrode, and the Anode is the Negative (-) electrode. The 

chemical reaction of the electrode with the electrodes causes an electric current to flow between 
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the Cathode and Anode. There are many who believe that the battery was a great idea, and that 

the early batteries were a great idea in search of a purpose. To a large extent this was true 

The open tops resulted in acid leakage, which resulted in corrosion to surrounding areas. Battery 

trays, commonly known as sand trays, were used to collect the acid leakage and prevent the 

damage. Battery trays were shallow flat trays of glass which were filled with sand. The batteries 

were placed in the sand trays which collected the acid dripping from the batteries. The earliest 

battery trays were made of wood and lined with lead. Due to the nature of their construction, 

these trays did not survive, and none are known. Some of the glass trays did survive. What I 

have found are identified are in Chapter 8. 

It was also found to be necessary to insulate the batteries from their surroundings, to prevent 

short-circuiting the battery. The acidic nature of the early batteries would soon create a fine 

acidic coating on everything, causing the battery to short out. Battery rests helped to solve this 

problem. The picture below, (5.1.9), shows such battery rests in use. Note the battery rests 

under each of the batteries, as well as the larger rests under the battery supports. The topic of 

battery rests is discussed fully in “Battery Insulators, Oil Insulators, and Chloride Accumulators 

”, by Charles and Sandi Irons (2005). This is reproduced (with permission) in Appendix 67. In 

addition, the ”Guide for North American Pin Type Insulators” has a, well defined, and dedicated 

section on battery rests. The Price Guide is available from Daniel Gibson of Dansville, NY. Mr. 

Gibson can be reached at www.insulatorpriceguide.com. 

 

↓ 5.1.9 

http://www.insulatorpriceguide.com/
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**A ground lip is a method of finishing the jar, rather than being a finish. This form of finishing 

a jar originated with fruit jars and carried over to other, open topped vessels. The early fruit jars 

were hand blown, with uneven tops. In order to form a seal with the jar lids, the tops needed to 

be smooth and perpendicular to the threads in order to achieve a proper seal with the lid. This 

was achieved by grinding the hand-blown surface with a wheel achieving a relatively smooth 

surface, looking like a sanded surface. This process of finishing the lip was carried over to 

battery jars. As automatic machines were introduced it became possible to achieve the needed 

lip surface as the jar was being made, without the added step to finish the lip. According to the 

literature (Talouse, etc.) this transition occurred over a period of years, from approximately 1880 

to 1900. 

 

5.2 DIRECT VS. ALTERNATING CURRENT 

 

Electricity was only useful if it could be transported over long distances. With this in mind 

consider that there are two types of electrical current, Direct Current (DC) and Alternating 

Current (AC). Battery jars produce only Direct Current. An alternator is required to convert 

DC to AC. 

 

 

 

 

 

 

 

 

j 

5.2.1 5.2.2 

5.2.1 and 5.2.2 picture Alternating and Direct current. Alternating current changes direction 

(both positive and negative). The waveform of pure AC is a sine wave. Other forms of AC waves 

are square, triangle, sawtooth waves. Direct current always flows in the same direction. It’s 

either positive or negative. Pure DC is a flat line. 

There are pros and cons of each. 

Direct Current: 

• DC electricity is easier to store. 

• DC motors are more efficient than AC by 15% -20%. 

• The major problem with DC is that it cannot be transmitted over long distances. 

Alternating Current: 
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• The main advantage of AC is its ability to be transmitted over long distances with 

minimal energy loss. This makes it ideal for electrifying towns, cities, and even the 

whole country. 

• Most equipment runs on Direct current. The conversion from AC back to DC results in 

approximately a 20% loss in power. Although most electronic equipment still require 

DC, most household appliances have been reconfigured to run on AC 

• Although both AC and DC are dangerous, AC is most likely to cause heart fibrillation 

and death. 

The differences in current led to what is known as the War of the Currents. 

 

5.3 WAR OF THE CURRENTS 

 

The history would not be complete without mentioning the “War of the Currents”. Each 

current, either Direct or Alternating had its champions. George Westinghouse championed 

Alternating Current while Thomas Edison championed Direct Current. This was the battle that 

took place between these two men to determine which electrical system would be the one to 

electrify America. Both men knew that there was only room for one system, and Edison set out 

to ruin Westinghouse in a ‘great political, legal and marketing game’. 

Edison realized the Alternating Current was the better system, because of the transmission issue, 

but refused to relent. He hired Nikola Tesla to solve the problem and/or design a new system. 

When Tesla told Edison that the future of electrical transmission was Alternating current, Edison 

reportedly fired him, and, according to Tesla, refused to pay him for the work he had done. 

To sway public opinion about the dangers of alternating current, Edison reportedly electrocuted 

dogs, cats, calves, horses and even an elephant to show that alternating current was dangerous. 

In his defense, all the animals were destined for euthanasia to start with. It was the manner in 

which Edison went about it that enraged people. 

Westinghouse, in the meantime had purchased all rights to Tesla’s patents. The beginning of the 

end of direct current was in 1896 when Westinghouse and Tesla harnessed the power of Niagara 

Falls and sent electricity all the way to Buffalo, NY. 

Edison attempted to borrow money from J.C. Morgan to buy The Thomson-Houston Electric 

Co., which in a period of only ten years had grown to the third largest energy producer. 

Westinghouse and Edison were the other major suppliers. Instead, Morgan, himself, purchased 

Edison and Thomson-Houston to create The General Electric Co The Board of Directors, 

enraged with Edison’s shenanigans to promote direct current, left him as a member of the Board 

of Directors, but, with no authority or power in the company. The final straw was when 

Westinghouse was awarded the contract to provide electricity for the 1900 World’s Fair in 

Buffalo. In the end, alternating current won because it was simply the best system. 

Westinghouse and Thomson Houston went on to power America. 

References: 61,62 
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6 .0 Batteries 

 

 

6.1 BATTERY DEVELOPMENT 

 

 
The earliest batteries were called Primary Batteries, because they were not rechargeable. When 

the electrodes were spent you dumped the whole thing out and started over. The advent of the 

Secondary Batteries, which were rechargeable, enabled batteries to have sealed lids. A perfect 

example was Farm batteries, which were sealed and used an internal combustion engine for 

recharging. The jar lids were either glass, porcelain, or hard rubber. By the latter part of the 

1800s and early 1900s, batteries were developed with different electrodes that used an electrolyte 

other than acid, thus eliminating the dangers of acid usage. The Leclanche battery, patented in 

1866, was one of these alternative batteries. It used Zinc and Carbon Manganese electrodes with 

Ammonium Chloride as the electrolyte. The Plante, Lead – Acid battery, the first rechargeable 

battery, remained popular as automotive, and farm and home batteries, but the less hazardous, 

and lighter, LeClanche battery was far friendlier for telegraph and telephone use. 

Comparing the differences of Lead-Acid vs. LeClanche batteries, helps to explain how their 

usage dictated which was used. 

In a LeClanche battery the voltage falls steadily with discharge, whereas in a Lead-Acid Battery 

the voltage is constant. 

• The Energy density of a LeClanche Battery is very low, whereas the Lead-Acid 

battery can deliver very high currents. 

• The LeClanche battery does not perform efficiently at high current drain applications. 

• The shelf life of The LeClanche Battery is not very good. 

Looking at these differences you can see why the lead-acid battery was the choice for high 

demand systems such as automotive and the farm and home battery systems. The decreased 

power demand of telegraph and telephone service favored the LeClanche battery. 
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← 6.1.1 is a schematic of a battery jar with a 

single set of electrodes, depicting the Plante 

battery invented in 1859. It is still widely used in 

automobiles today. It is a single cell and also the 

simplest battery. It gets confusing because the 

term cell and battery are used interchangeably. 

Convention, however, dictates that a battery is a 

minimum of 2 cells. Single cells, or batteries, can 

be linked together to increase the voltage. This 

can be done by linking individual jars together or 

by increasing the size of the jar and adding 

additional sets of electrodes to the same jar. A spacer is needed between the electrodes to 

prevent them from touching, a single cell will always have an odd number of plates. 3 plates 

being a single cell or the simplest battery. 

 

 

 

←6.1.2: The plate arrangement in a lead – 

acid battery , showing the alternating positive and 

negative plates. (Note: in this simplified format 

the spacers are not shown). 

 

 

 

 

 

 

 

Electrodes varied in size and shape. 

6.1.3, right, is the typical plate 

assembly. 6.1.3→ 
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6.1.4↓ 6.1.5↓ 6.1.6↓ 6.1.7↓ 
 

 

You will find, however, that most circular jars used circular electrodes, as seen in 5.4 through 

5.7. The anode and cathode were still present, but arranged differently, one around the other. 

The basis of the Fitch Perfect Battery, it came in different shapes. 

Other electrode variants are seen in 5.8 through 5.10. Sizes and shape may vary, but the concept 

remains the same. 

6.1.8 ↓ 6.1.9↓ 6.1.10↓ 
 

 

6.1.9 and 6.1.10, are from the McIntosh Medical Battery. 

The following table (6.1.11) lists a portion of the chronology of the development of the battery, 

concentrating on the wet cells which used battery jars. It should be noted that the Plante Lead 

Acid battery of 1859 was the first Secondary battery. Everything prior to this was a Primary 

battery and could not be recharged. 

It stands to reason that the early work was done in Europe. At the time wet cell batteries were 

being developed, the United States was a new nation, still struggling for survival. It wasn’t until 

after the Civil War, in the latter half of the 19Th Century that the United States had an identity in 

the world. The work of Thomas Edison helped to establish the United States as an innovative 

force in world, and we start to see technological advances originating here rather than abroad. 



25  

6.1.11 Chart of Wet Cell Battery Variations 

≈Year Name of Cell Country Anode Cathode Electrolyte Volts 
250 
BC 

Baghdad Battery  Iron Copper Unknown  

1799 
Volta 

(Wollasto
n, etc.) 

Italy Zinc Copper 
Solution of 

Sulfuric Acid 
1 to 1.5 

1836 Daniel England Zinc Copper Zinc Sulphate 1.1 

1838 
Poggendorf 

(Dancer) 
Germany 

 
Version of Daniel Cell 

 

1839 Bird England  Version of Daniel Cell  

1839 Grove England Zinc Platinum 
Dilute Sulfuric 

Acid 
2 

1840 Smee England Zinc 
Platinized 

Silver 
Solution of 

Sulfuric Acid 
1 to 1.5 

1842 Grenet France Zinc 
Graphite 
(Carbon) 

Solution of 
Sulfuric Acid 

2.1 

1842 Bunsen Germany Zinc 
Graphite 
(Carbon) 

Dilute Sulfuric 
Acid 

1.8 

1842 
Bunsen 

variation of 
previous) 

Germany Zinc 
Graphite 
(Carbon) 

Dilute Sulfuric 
Acid 

1.8 

 

1850 

 

Poggendorf 
(Grenet) 

 

German 
 

Zinc 

 

Graphite 
(Carbon) 

Solution of 
Potassium 

Dichromate 
and Sulfuric 

Acid 

 

2 

 

1850 
 

LaLande 
 

France 
 

Zinc 
Coppe
r 
Oxide 

Caustic Potash 
or Potassium 

Hydrate 

 

0.9 

1859 Plante (Lead Acid) France Lead 
Lead 

Dioxid
e 

Concentrate
d Sulfuric 
Acid 

1.8 - 
2.1 

1860 Fuller England Zinc Carbon Sulfuric Acid  

1863 Callaud France Copper Zinc Zinc Sulphate  

1866 LeClanche France Zinc 
Manganes

e 
Dioxide 

Ammoniu
m 
Chloride 

1.4 

1886 Carl Gassner German The dry cell, based on the LeClanche cell of 
1866 

1893 Weston 
English 

American 
Cadmium Mercury 

Cadmiu
m 

1 
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Sulphat
e 

1899 Jungner Sweden Nickel Cadmium 
Potassium 
Hydroxide 

 

1900 Edison American Iron Nickel Oxide 
Potassium 
Hydroxide 1.4 
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6.2 BATTERY CONNECTIONS 

 

Batteries can be connected  in two ways. One will increase the Voltage of the system, while 

maintaining the Capacity. The other maintains the Voltage but increases the Capacity. The 

capacity of a battery is rated in amp-hours. It tells you the amperage that a battery can 

provide for one hour. 

Series connections involve connecting 2 or more batteries together to increase the voltage of the 

battery system but keeps the same amp-hour rating. Keep in mind, in series connections each 

battery needs to have the same voltage and capacity rating, or you can end up damaging the 

battery. To connect batteries in series, you connect the positive terminal of one battery to the 

negative of another until the desired voltage is achieved. 

 

In the image below (6.2.1) there are two 12V batterie systems, connected in series which turns 

this battery bank into a 24V system. You can also see that the bank still has a total capacity 

rating of 100 Ah. Connecting the cells in series increases the voltage while maintaining the 

capacity. 

 

 

6.2.1↑ 

 

 

Parallel connections involve connecting 2 or more batteries together to increase the amp- hour 

of the battery bank, but your voltage stays the same. To connect batteries in parallel, the positive 

terminals are connected, via a cable, and the negative terminals are connected with another 

cable, until you reach your desired capacity, as in the diagram below (6.2.2). 

 

 

6.2.2↑ 
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A parallel connection is not meant to allow your batteries to power anything above its standard 

voltage output, but rather increase the duration for which it could power equipment. As you can 

see, the system remains at 12 volts, but the capacity has increased to 200Ah. Connecting the 

cells in Parallel increases the capacity of a battery, while maintaining the Voltage. 

 

Table 6.2.3 (below) shows the relationship between amp hours and the rate at which you use 

them. To increase the capacity of a battery, connect your cells in Parallel. To increase the 

Voltage, connect your cells in Series. 

 

 

 

Table 6.2.3 
Battery Capacity Discharge Rate 

 1 Amp Draw 2 Amp Draw 3 Amp Draw 4 Amp Draw 

2 Amp hour 2 hours 1 hour 40 minutes 30 minutes 
3 Amp hour 3 hours 1 hour 30 minutes 1 hour 45 minutes 
4 Amp hour 4 hours 2 hours 1 hour 20 minutes 1 hour 
5 Amp hour 5 hours 2 hours 30 

minutes 
1 hour 40 minutes 1 hour 15 minutes 

6 Amp hour 6 hours 3 hours 2 hours 1 hour 30 
minutes 
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6.3    The Storage Battery Simplified 

 
 I came across a reference that simplifies the explanation of a Secondary or storage battery.  It is 

 www.PowerStream.com/1922/battery.  Written in 1922  by A.O Witte, it explains the working of a

  battery in non-technical terms.   

 

 There are only two ways of generating electricity; magnetically or chemically.  The magnetic method

  was discovered by Volta, and led to the development of  Alternating current.  It is basically a generator

  in which wires are rotated in a magnetic field. 

 

 We are interested in the second, or chemical method.  It two, unlike metal electrodes are placed in a

  liquid (electrolyte) which causes a greater chemical change on one electrode than the other, an 

  electrical pressure is built up.    The greater the difference in the chemical change, the greater the 

 electrical pressure.    If the electrodes are connected outside an electric current will flow through the

  path (circuit) consisting of electrolyte, electrodes and the external wire.   

 

 As the current flows through the circuit, the electrodes continue to change, until one of them is 

  completely changed, at which point the current flow stops  and the battery is dead.  This basically

  describes a Primary battery.   

 The chemical changes usually result in the formation of gases or solid chemical compounds.  If gases 

 are formed, these materials are lost forever.  If solids are formed, no material is actually lost.  If the 

 proper electrodes and electrolyte were used, it may be possible to recharge the battery.  This is done by 

 sending an electric current through the cell in reverse, producing the same chemical reactions in reverse.   

 When fully recharged we have the original cell as if it had never been used.  The battery is now ready to 

 be used again.  This describes the Farm/Home battery system where a gasoline powered engine was 

 used to recharge the batteries (see Chapter 11).  

 The term storage battery is a misnomer.  It doesn’t actually store electricity at all, but rather creates 

 it by changing chemical into electrical energy while discharging.  If we consider the typical automotive 

 battery (a lead acid battery) it consists of a positive electrode of Peroxide of Lead, shown chemically as 

PBO2, a negative electrode of pure lead (Pb) and an electrolyte of dilute sulfuric acid 

 At the positive electrode lead Peroxide and Sulfuric acid produce Lead Sulphate, water and oxygen, 

 which is depicted as: 

a  PBO2  +  H2SO4   ==   PbSO4  = H2O  +  O 

 At the negative electrode Lead and Sulfuric acid produce Lead Sulphate  and Hydrogen, which is 

 depicted as: 

b  Pb  + H2SO4  ==   PbSO4  +  H2 

The oxygen of equation a combines with the Hydrogen of equation b to form water.  If we combine the 

 two equations we get:  

  

http://www.powerstream.com/1922/battery
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6. PbO2  +  Pb  +  2 H2SO4  == 2 PbSO4  +  2  H2O  +  Electrons 

 This reads as; one part of Lead Oxide (PbO2) + two parts of Sulfuric Acis (H2SO4 yield two parts of 

 Lead Sulphate (PbSO4) and two parts of water (H2O).  Electrons are released during the reaction 

 creating the electrical current.   

 If we now connect the spent cell to a generator and send an electrical current through the cell in 

 reverse, the Lead Sulphate will be changed back into Lead, Lead Peroxide and Sulfuric Acid at the 

 positive electrode, which is depicted as: 

a) PbSO4  +  2 H2O  ==    PbO2  = H2SO4 + H2 

 At the negative electrode  Lead Sulphate and Water produce Lead, Sulfuric Acid and Oxygen, depicted 

 as:  

b)  2 PbSO4  +  2 H2O   ==   PbO2  +  2 H2SO4  +  O 

 Again, the Hydrogen (H2) from equation d combines with the Oxygen (O) of equation e to form water.  

 Combining the two equations yields: 

c)   2 PbSO4  +  2 H2O   ==    PbO2  +  Pb  +  H2SO4  

 Which returns the battery to its original state.   

 None of these reactions occur instantaneously, but rather, over time..  The rate of discharge and charge 

 is affected by the flow of electrical current.  In layman’s terms, a 100 Watt bulb draws more current

  than a 60 Watt bulb, resulting in a shorter life. 

 Similar reactions occur in the LeClanche Cell, which uses Zinc (Zn) and Maganese Dioxide (MnO2) 

 with an electrolyte of Ammonium Chloride (NH4Cl.  The reaction is Zinc, Manganese Dioxide and 

 Ammonium Chloride produce Zinc Chloride (ZnCl2), Manganese Oxide (Mn2O3), Ammonia (NH3) 

 Water (H2O) and electrons.  This is depicted is: 

   Zn  +  2 MnO2  ==  ZnCl2  + Mn2O3  + NH3  +  H2O  + Electrons 

 All reactions are ion liquid and little gas is released.  This battery has some drawbacks, which were 

 discussed earlier.  On the positive side, when the LeClanche battery is idle the reactions reverse, 

 automatically recharging the battery. 

 The reactions in the Edison  battery , which used electrodes of Nickle Oxide (NiO(OH), Iron (Fe), with 

 an electrolyte of Potassium Hydroxide (KOH).   The reaction yields Nickle Oxide,  Fe(OH)2 and 

 electrons.  Unlike the other batteries, the Potassium does not react, and is not consumed. The reaction is 

 depicted as: 

   2 NiO(OH)  + 2 H2O  + Fe + 2 OH  == 2 Ni(OH)2  + 2 Fe(OH)2   + Electrons     

 The reactions in the Edison battery progressed very slowly, limiting its strength.  Of the three batteries 

 mentioned, The Lead Acid is the most robust.  
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6.4     BATTERY JAR SIZES 

 

Battery jars were available in various sizes and shapes. You will notice, as you study the 

information within these pages, that many battery jars, particularly the larger square and/or 

rectangular ones were available in a myriad of sizes. There seemed to be no attempt to 

standardize size. The smaller cylindrical or square jars, which. in appearance, resemble a quart 

jar without the threaded top, I have termed “Quart” size. They have a diameter of 3 - 5” and a 

height of 5 - 8”. You will find a few slightly outside of these ranges, but not many. They came 

with either a ground or finished lip, depending on when they were manufactured. Some had a 

pour spout. The electrodes could be flat or cylindrical. Most of these jars were embossed with 

the name of the customer, rather than the manufacturer. Only a few jars seem to have been 

embossed with the name of the manufacturer, and even then, most were not so embossed. It is 

known that the following glass houses did emboss their name on a few of the jars they 

manufactured; typically on the bottom. 

Hemingray Glass Co. Whitall Tatum Co. 

Corning (Pyrex) Gayner 

Then you have the Farm size batteries. These are the large square and/or rectangular jars, 

generally with a formed lip and a sealed lid. These will not have an Electric Co name 

embossing, but rather the name of the major brand that manufactured them, such as: Delco, 

Universal, Exide, Gould, Grant, Willard, etc. These batteries seemed to not have standard sizes. 

As you go through these pages, you will be amazed to find that they were available in sizes that 

differ by only an inch or two in size. In an attempt to illustrate this, I have extracted size 

information from the jars presented in this work. 

And then there are what I call “specialty batteries”, manufactured for a specific company for a 

specific purpose. You will recognize these as you read through the chapters, as they don’t 

conform to the “quart” size; nor do they conform to the large size and shape of the Farm battery. 

Specialty batteries are generally small, sized by oz., or unusually shaped. It is known that 

Whitall Tatum manufactured Specialty Batteries, with many used in medical batteries or similar 

applications. See Chapter 2 on Medical batteries. The technical name for these batteries is the 

Poggendorf cell , often referred to as the Grenet cell. 

We must remember that a lot was happening at this time. As we learned to make and harness 

electricity, batteries were called upon to power many things, eg., home radio, doorbells, radios, 

phonographs and a myriad of other home-related items. Most electrical devices you could name 

were powered by batteries, i.e., battery jars, as AC current was not widely available until the 

early 1900s. The Pan Am Exposition in Buffalo, NY in 1901 was the first demonstration of AC 

current. 

The development of the battery also spawned the growth of electricity in the medical industry. 

Chapter 2 is a more detailed discussion of medical batteries. 

Many glass companies that provided battery jars, etc. published sales catalogs. Where possible I 

have had these catalogs placed on the NIA.org  To date The ESB Co and 
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Northern Electric Co. offered complete lines of not only battery jars, but also associated 

equipment. The jars were manufactured by some glass house. To highlight the extent of this 

industry, I extracted parts of the Electric Storage Battery Co. (ESB) catalog and placed it in its 

own chapter (17). 

It is important to keep in mind that advancements in electricity were not slow moving. This was 

a very dynamic time. The companies at the forefront of this industry were generally 

incorporated in the last quarter of the 1800s. By the turn of the century, we had the first dry cells. 

The Chloride of Silver Battery Co., of Baltimore Maryland is just one of the companies offering 

Dry Cells (See Chapter 9). Surprisingly, the Chloride of Silver Dry Cells have a history traced 

back to the Civil War. National Carbon’s Eveready brand was also introduced about this time. 

Electroplating equipment was offered in catalogs as early as 1890. 

Whereas, in Volume I everything is grouped under the Primary Embossing, In Volume II 

everything is grouped under major headings, sub-groups by embossing. 

 

 

 

 

 

 

6.5      BATTERY JARS: DEFINITIONS & TERMINOLOGY 

 

• The most important part is the set of positive and negative plates. As discussed earlier 

(page 9), the number of plates was always an odd number because of the spacer needed 

between the positive and negative plates. Common numbers of plates ranged from 1 to 17. 

Specialty batteries had as many as 33 plates, or more. 

• Battery Bridge Rests. Usually these were an integral part of the jar, but if not, the bridge 

was placed on the floor of the jar to support the plates. All battery reactions produced 

debris which would fall to the bottom. The Bridge Rests supported the plates from the 

bottom to prevent the debris from building up and shorting the plates. 

• The Battery Cell Cover was a lid that covered the jar. We have seen screw-on lids as well 

as lids that simply rested on top of the jar. On Farm batteries they were glued to the jar 

with a tar-like substance to prevent leaks. 

• Floating Battery Post Bushing: Over time the positive post grows upward, which could 

cause damage. The floating bushing grew upward at the same rate as the post, thus 

preventing damage. 

• Battery Vent Caps: All lead-acid batteries form gas, usually during charging. If allowed 

to build up, it could cause damage or even an explosion. The vent cap releases any gas 

pressure build-up from the battery as it is formed. 

• Battery: Two or more electrical cells, electrically connected, so that they furnish current 

as a unit. 

• Cell: The battery unit consisting of elements, with electrolyte, in jar with cover. 
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• Electrolyte: The conducting fluid of electro-chemical devices; for lead acid batteries it 

consists of about two parts of water to one part of chemically pure sulfuric acid, by 

weight. 

• Jar; The container holding the elements and electrolyte; typically glass and/or hard 

rubber, and later, plastic. 

• Sediment: Loosened or worn-out particles of active material that has fallen to the bottom 

of a cell, frequently called “mud”. 

• Short Circuit: A metallic connection between the positive and negative plates within a 

cell. The plates may be in actual contact or material may lodge and bridge across. If the 

separators are in good condition and mud is not allowed to build up in the bottom of the 

jar, a short circuit is unlikely to occur. 

• Terminal: The part to which outside wires are connected. 

• Corrosion: The attack by acid from the electrolyte on surrounding materials. 

• Evaporation: the loss of water from the electrolyte caused by heating and charging. 

• Gassing: The formation of Oxygen gas at the Cathode and Hydrogen gas at the Anode , 

which starts when the charge about half finished, depending on the rate of charge 

• Post: A part extending through the cell cover, allowing connection of the elements to the 

terminal. 

• Battery Edge Protectors: Are boots that cover the bottom edge of positive or negative 

battery plates. This prevents damage that may occur during manufacture to ensure a 

longer battery life. 

• Battery Plate Protectors: are a thin shield that covers the top of the battery plates to 

prevent mossing. Mossing is the build-up of particles on the top edge of battery plates, 

which can cause a short circuit between the plates. 

• Battery Vent Caps: allow gasses that build up during charging to vent harmlessly. 
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 6.6 TODAY’S DRY CELLS 

 
 Today’s dry cell batteries are miniature versions of a wet cell batter.   The schematic in 6. 6.1 describes 

 the basic components.   The Cathode  is surrounded by the electrolyte, generally in paste for.  This is 

 surrounded by a porous separator, which is in turn surrounded by the Anode and then an outer shell.  

 The Cathode is generally Graphite and the Anode is Zinc.  The electrolyte can vary.  This one uses a 

 paste of Manganese Oxide and Potassium Hydroxide.   Others may use Ammonium Chloride and 

 Manganese Oxide.     6.6.2 and 6.6.3 offer other schematics on today’s dry cells. 
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     6.6.3↑ 
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7.0    Battery Oil Bottles 
 

 

No discussion of battery jars would be complete without some mention of battery oil. The battery 

oil and the bottles it came in could be called associated equipment, as it was essential for a 

successful battery. Immediately, when oil is mentioned, we tend to think of lubrication. Battery 

oil is different. The "battery oil" was poured on top of the fresh electrolyte in each cell to 

prevent evaporation and gassing while charging on these utility poles. The oil would float on top 

of the electrolyte to give a thick protective oil film. This would help the battery gases to re- 

combine instead of gassing-off while sitting long term, or re-charging. It also prevented 

evaporation. You often find empty Edison Battery Oil bottles of 3-4 oz. size, near old railroad 

iron signal & switch boxes in the woods near the switch & signal boxes today. 

The railroad workers would use the oil and then just toss the empty bottles in the woods 

alongside the tracks. 

 

 

 

Rick Turner 

I am extremely grateful to Rick Turner for sharing his Battery Oil bottle collection: I had no idea 

that there was so much to Battery Oil bottles until I received the information from Rick. With 

one exception, this entire chapter is courtesy of Rick Turner. 

 

 

 

←7.1.1: Is a 6 oz. Edison bottle. It is light green aqua; 2.25” 

diameter x 5.675” tall. It is a blown in mold bottle with a hand 

tooled lip. Embossing appears to be hand script. Actual embossing 

is: (Front) Trade / THOMAS A. EDISON (script) / Reg. U.S. 

Mark Pat. Off./ 6 OZ. / Special / Battery Oil / Thomas A. Edison 

Inc. / Orange, N.J. U.S.A. (Base) C-6 

 

 

We know that a 2oz. and a 5oz. bottle with the exact same 

embossing as 7.1.1 and 7.1.2, exists. Both are Aqua and blown in 

mold. 
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7.1.2↑ Shows three – 4 oz. Edison bottles. The two on the left are aqua, while the one on the 

right is SCA. They are all 2” diameter x 4.875” tall. Like 7.1.1, they are blown in mold with 

hand tooled lips, and with what appears to be hand script. Actual embossing is as follows: 

(Front) TRADE / Thomas A. Edison (script) / Reg. U.S. TRADE Pat. Off./ 4 oz. / Special / 

Battery Oil / Thomas A. Edison Inc. / Orange, N.J. U.S.A. (Base) C-4. 



39  

 

←7.1.3, is a 4 oz Edison bottle 

with embossing variation. It is 

aqua; 2” diameter x 4.875” tall. 

Like the others it is blown in mold 

with a hand tooled lip. Embossing 

does not appear to be hand script as 

in 7.1.1 and 7.1.2. 

Actual embossing is as follows: 

Trade / Thomas A. Edison 

(script) / Mark / 4 – oz. SPECIAL 

/ BATTERY Oil / Thomas A. 

Edison Mfg. Co. / Orange, N.J. 

U.S.A. 

 

 

Note: Differences from other 

4- oz. bottles: 

1. No Reg. U.S. Pat Off. 

2. It is EDISON Mfg. Co. 

rather than THOMAS A. 

EDISON, Inc. 

\ 
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←7.1.4, is a rare paper 

label Edison bottle. It is a 

4 oz., aqua bottle, sealed 

with tar. It is 2” diameter x 

4.875” tall; blown in mold 

with a hand tooled lip. The 

Label reads: TRADE 

MARK / Thomas A. 

Edison (script) / SPECIAL 

BATTERY OIL / to be 

used only in / EDISON 

PRIMARY BATTERY / 

charge for one cell types 

Q, S, SS or V. Pour Oil on 

Solution after / Soda is 

thoroughly dissolved. / 

Manufactured By / 

EDISON 

MANUFACTURING CO. 

/ Orange, N.J., U.S.A. 

(Base) either 6 or 9. 

 

 

The bottle is rare for 

two reasons: 

1. It is full and 

sealed. 

2. It has an in tact 

paper label. 
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7.1.5↑ shows four 3 oz. Edison bottles. The colors are aqua, clear and a light cornflower blue. 

They are all machine made, 1.25” diameter x 4.375” tall. The bottles are embossed: Trade / 

Thomas A. Edison (script) / REG. U.S. Mark Pat. Off. / 3 – oz. / Special / BATTERY OIL 

/ Thomas A. Edison Inc., Orange, N.J. U.S.A. 

 

 

←7.1.6 is a rare Australian, machine made, Edison oil bottle. 

The color is clear and its dimensions are: 1.675” diameter x 4.675” 

tall. Its embossing appears to be hand script, and reads: 3 oz. / 

SPECIAL BATTERY / OIL / Thomas A. Edison Ltd. / Sydney / 

N.S.W. Courtesy of Rick Turner. 

A 4 oz. aqua bottle, with the exact same embossing exists. 
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←7.1.7 are the front views of 

Edison flask style bottles, of 

which there are three variations. 

All are from after the Edison 

plant burned and it was moved to 

Bloomfield, N.J. This is the 

oldest style, in aqua and clear. 

Exact embossing is: (front) 

SPECIAL / BATTERY OIL / 

Edison / Primary Battery / 

Division / Thomas A. Edison 

Inc. / Bloomfield, N.J. 

 

 

 

 

 

 

 

← 7.1.8 is the rear views of 

7.1.7. The embossing is 

vertical; as follows: Trade / 

Thomas A. Edison / Reg. U.S. 

Mark Pat. Off. 

The bottles are 1.125 x 1.06 x 

4.75” tall. Note the seam band 

midway in the neck. 
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7.1.10↑ 

←7.1.9 is the front view of the second style of Edison 

Flask bottles. Embossing is as follows: (Front) 

SPECIAL / BATTERY OIL / THOMAS A. EDISON 

/ INCORPORATED / PRIMARY BATTERY 

/6DIVISION / BLOOMFIELD, N.J. U.S.A. 

7.0.10 is the rear view of 7.0.9: Embossed as follows: 

TRADE / THOMAS A. EDISON / Reg. U.S. MARK 

Pat. Off. / Made in U.S.A. 

The bottle is 1.125 x 2.25 x 4.5” tall. The base is 

embossed 380 <W/T> 4 

Note: I have this exact bottle in clear glass. On the base 

is 836 / T (in inverted Triangle) / 10. The logo is for 

Turner Bros. of Terre Haute, IN. (1910-1929). 
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7.1.11 and 7.1.12 are the front and rear views 

of the third and final style of the Edison flask 

style battery oil bottle. 

 

 

It is clear glass with embossing as follows: 

(Front) EDISON / BATTERY OIL / 

Made in U.S.A. / Thomas A. Edison / 

Incorporated / Bloomfield, N.J. / U.S.A. 

The reverse is simply Thomas A. Edison 

(script) 

The bottle is 1.125 x 2.25 x 4.5” tall. The 

base is embossed 14 <O> 1. 

 

 

 

 

 

 

 

←7.1.11 

 

 

 

 

 

 

 

 

 

←7.1.12 
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7.1.13↑ shows three Edison crown top battery oil bottles. They have the Coke bottle style 

closure and come in clear and light green 

The embossing is as follows: EDISON / BATTERY OIL / Made in U.S.A. / Thomas A. 

Edison / Incorporated / Bloomfield, N.J. / U.S.A. (Reverse) Thomas A Edison. The 

dimensions are 1” diameter x 4.125” tall. 

The middle bottle is an unembossed Edison Bottle. 
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←7.1.14 is a clear bottle with the 

Crown closure. 

 

 

It is embossed as follows: 

BATTERY OIL / National Carbon 

/ Company / A Division of / Union 

Carbide / and Carbon Corp. / 30 

East 42ND ST / New York 17, N.Y. / 

MADE in U.S.A. NOTE: the early 

2-digit Zip Code The 

dimensions are 1.5” diameter x 

4.125” tall. 

The base is embossed with an oil 

derrick. Others have been found with 

a keystone. 

 

 

Note: The 2-digit zip code was 

introduced during WWII and 

discontinued in 1963 in favor of the 5 

digit code. 
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7.1.15↑ shows two variations of a Waterbury embossing. Both are clear glass with crown 

closures. The bottle on the left is embossed: WATERBURY / BATTERY OIL / The 

Waterbury Battery Co. / Waterbury, CONN / U.S.A..  The dimensions are 1.5” diameter x 

4.125”tall. 

The bottle on the right has the same embossing except the location is Plainview, CONN. 
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←7.1.16 is simply embossed 

BATTERY / OIL. The base has 

the number 15 and an oil derrick. 

It is clear glass with the crown 

closure. Its dimensions are 1.5” 

diameter x 3.625” tall. 
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←7.1.17 and 

←7.1.18 show a 

porcelain battery oil 

jar, with a red glaze. 

It’s dimensions are 

1.5” diameter x 4.5” 

tall. It is embossed: 

Trade / Thomas A. 

Edison (script) / 

Reg. U.S, Mark Pat. 

Off. / 3-oz. / 

SPECIAL / 

BATTERY OIL/ / 

Thomas A. Edison / 

Orange, N.J. / 

U.S.A. Courtesy of 

Tommy Bolack 

 

 

7.1.17↑ 7.1.18↑ 

 

 

 

 

 

 

 

←7.1.19 is a battery oil bottle that seems to have been made 

for 6 – cell batteries. The side is graduated equally into 6 

sections, embossed First Cell, Second Cell, etc. through Sixth 

Cell. It is 1.25” in diameter x 6.25” tall. It, too, is Courtesy of 

Tommy Bolack 
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7.1.20↑ shows two clear battery oil bottles, with no idea of where they came from. The one on 

the left is simply embossed 2 ½ FL. OZ.. the base is embossed O-I in a diamond with numbers. 

The one on the right is embossed on the lower lip “Prior Patented Registered 2 ½ FL. OZ.. It 

base, too, has O-I in a diamond with numbers. They both have the crown cap closure and were 

obviously manufactured by Owens-Illinois. Both bottles are 1.625” diameter x 4.375” tall. 
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←7.1.21 is unembossed except for “609” on the base. 

A paper label reads “EDISON / OIL / T.E. EDISON, 

MC. / ORANGE / N.J. The bottle is tall & narrow, 

measuring 1: diameter at the base and 1.25” diameter at 

the top. It stands 5 125” tall. Courtesy of Bob Berry 
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8.0 BATTERY RESTS, TRAYS, ETC 

 

 
The following excerpt from “Battery Insulators, Oil Insulators and Chloride Accumulators” by 

Charles and Sandy Irons (with permission) describes the need for and the use of Battery Rests.  

This article is presented in Appendix B.   A similar article by the Lyon’s is found in Appendix C.  

Together, these articles explain the need for and the use of Battery Rests, Battery Trays and Plate 

Separators. 

“From the first time that a cell or battery was used to supply electricity ….. a way was needed to 

prevent or reduce the leakage of electric current. This leakage occurred when, over the surface of 

the cell or battery (and the support that it was placed on) became coated with a fine deposit of 

acid-laden moisture and dust. 

It was found that electric leakage was reduced if each cell or battery (a series of cells) was 

insulated from the support on which it sat. 

Wood framing was used, but it was discovered that, over time, the wood would absorb the acid- 

laden moisture and created a direct path for electrical leakage, and eventually the acidic moisture 

would cause the wood to rot. 

Battery Insulators were used with DC electric systems as low as 1 – 2 volts and up to 600 bolts 

and greater. 

Lower DC voltage was used for a short time with telegraphs, alarms, and railroad signals. 

Higher voltage was used for lighting motors, pumps, etc. Originally, plain glass battery 

insulators were placed between wooden stringers and the battery tank. This proved to be 

insufficient … so, glass insulators were added between the wood stringers and the floor. This 

combination became known as “Double Insulation. 

However, this did not prevent the decay of the wooden stringers … so the Electric Storage 

Battery Co, (E.S. B. Co. designed and developed the combination of an oil insulator and an 

earthenware pedestal that solved the problem of the wood decaying. This earthenware pedestal / 

oil insulator became the standard for the industry and made it possible to do away with the 

wooden stringers. 
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8.1      Battery Rests 

← 8.0.1 shows the complete pedestal / Oil Insulator unit … 

consisting of cupped lead washer, Y lead insulator, oil insulator and 

the insulator pedestal. ……………. 

This pedestal assembly was used to support a battery tank that was 

constructed of wood and lined with lead. The exterior was lined with 

asphaltum. Four to six CD-35s or CD-36s were used to support this 

style of battery tank. Note: The uneven base, which allowed water 

and foreign material to pass under the support when flushing the 

battery room floor.” 

 

 

 

← 8.0.2 shows a CD 35 / CD 36. These battery insulators 

are unique because they were filled with a non-conductive 

oil that was put in the circular trough and was then covered 

with a lead-alloy cap. The purpose of the cap was to 

exclude, as far as possible, all spray or other foreign 

material from getting washed into the oil space and to 

prevent it from being splashed when flushing the battery 

room floor.” 
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 Battery rest came in many sizes and colors, as seen below:   

            8.0.5 

                

  8.0.3     8.0.4       

          

 8.0.3 is CD 20.   8.0.4 is CS 22 in Cobalt     8.0.5 is CD 31 in Yellow Green  

 

The following major embossing have been found on. battery rest insulators: 

• The E.S. B. Co. 

•  Gould 

• National Battery Co. 

• U.S.L. & H. Co. (U.S. Light & 

Heating) 

• Ware 

• Chloride Accumulator 

• M

 

 

From dump digs we know they were manufactured by the following companies, most of which 

were major insulator glass houses. 

• Brookfield (Gould, No Embossing, U.S.L.) 

• Hemingray (U.S.L. & H. Co., National Battery Co., No Embossing) 

• Elmer Glass Co. (No Embossing, E.S.B. Co.) 

• The E.S.B. Co. 

• Gould Storage Battery Co. 

• U.S.L. Battery Co. 
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← 8.0.3 shows a picture of the 3-piece Gamewell Battery Support 

Insulator. 

The entire texts of Battery Insulators, Oil Insulators and Chloride 

Accumulators by Charles & Sandra Irons; and a similar article in 

Bottles and Extras, also by Charles & Sandra Irons, are found in 

Appendix A and Appendix B, respectively. The complete article on 

the Gamewell system, by Elton Gish, is in Appendix C. It was in the 

Winter 2019 Issue of ALLINSULATORS Crown Jewels of the Wire. 

 

 

 

 

 I have what I believe are two unlisted battery rests:  

   8.0.4 ↓      8.0.5 ↓ 
       

 

 

 

 

 

 

 

 

 

 

 

 

 8.0.4 is 2” diameter x 0.675: tall. It is the same diameter as CD 10, but shorter   8.0.5 is 1” diameter x 

 0.675” tall.  Which would make it the smallest battery rest known.    
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I have added, here, what I believe may be another unlisted Battery Rest. (8.1.1 thru 8.1.4). 

8.0.1 ↓ 8.1.2 ↓ 
 

 

8.1.3↑ 8.1.4↑ 

The slots on the bottom would have fit over a support system of some kind, perhaps like 

theGamewell system.8.2
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8.2     BATTERY TRAYS 
 

 
The acid-laden moisture issue was also dealt with by using Sand (Battery) trays. The batteries 

were placed on shallow trays that were filled with sand. The acidic moisture that ran down the 

sides of the battery jars were collected in the sand, thus protecting the wooden supports. Initially 

the trays were constructed of wood that was covered in lead. Later glass trays were used. The 

E.S.B. Co. is the only manufacturer of glass trays, I’ve found. 

 

 

 

 

 

← 9.0.1 is a page from the ESB 

Catalog of 1906. It shows open 

battery jars sitting on trays, which, 

in turn, are sitting on battery rests. 

Note how closely the size of the 

trays fit the battery jars. 
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Glass (Sand) Trays for the 

Chloride and Tudor Accumulators* 
 

Type Dimensions (in.) Catalog #  

C-3 3 ½ x 5 1/4  9250 

C-5 4 ¼ x 5 ¼  9250 

C-7 5 ¼ x 5 ¼  9250 

D-3 3 7/8 x 7 3/8  9254 

D-5 5 3/8 x 7 3/8  9254 

D-9 8 ¼ x 7 3/8  9256 

D-11 9 ½ x 7 3/8  9256 

D 13 11 x 7 3/8  9258 

E-5 5 7/8 x 9 1/8  9259 

E-7 6 ¾ x 9 1/8  9260 

E-9 8 ¼ x 9 1/8  9260 

E-11 9 ½ x 9 1/8  9262 

E-13 11 x 9 1/8  9262 

E-15 12 ¼ x 9 1/8  9269 

F-9 8 ½ x 12 3/8  9265 

F-11 9 ¾ x 12 3/8  9265 

F-13 11x 12 3/8  9265 

F-15 15 ½ x 12 3/8  9268 

*This data is extracted from the 1906 catalog of CHLORIDE ACCUMULATORS by the 

Electric Storage Battery Co. of Philadelphia. 

 

Following are the glass battery trays I’ve identified: 

 

 

 

 

 

←9.0.2 is embossed E.S.B. Co. Ͷo. 

5 // Made IͶ U.S.A. Note the BK Ns. 

Its dimensions are 6.75” x 10”. It is 

Uranium Glass. Courtesy of Walt 

Baumgardt. 
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←9.0.3 and 9.0.4 show an E.S.B. 

Co. No. 5, With Normal Ns. 

Courtesy of Tommy Bolack. 
 

 

← 9.0.4 

 

 

 

 

 

←9.0.5 is embossed E.S.B. Co. Ͷo. 

7-5 // Made IN U.S.A. Note the BK 

N. Its dimensions are 10.25” x 13.5”. 

It is Uranium Glass. Courtesy of Walt 

Baumgardt. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

←9.0.6 is embossed E.S.B. Co. No. 7 // 

MADE IN U.S.A. Its dimensions are 

10.25 x 12.125. It is Uranium glass. Note 

the Normal Ns. Courtesy of Tommy 

Bolack. 
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← 9.0.7 is embossed E.S.B. Co. Ͷo. 7-1 // 

MADE IN U.S.A.  Its dimensions are 10.5” x 

13.5”. It is Uranium glass, also. Note the 

Normal Ns rater than BK Ns. Courtesy of 

Tommy Bolack. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

←9.0.8 is embossed E.S.B. Co. Ͷo. 6 // Made 

IͶ U.S.A. Its dimensions are 9.25” x 10”. Note 

the BK Ns. It is Uranium Glass. Courtesy of 

Walt Baumgardt. 

 

 

 

 

 

 

←9.0.9 and 9.0.10 is another ESB Co. No. 

6 tray. Note the Blotted embossing on one side 

and the Normal Ns. Rather than Uranium 

glass, this is a light SCA. Courtesy of Tommy 

Bolack. 

 

 

 

← 9.0.10 
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←9.0.11 is embossed E.S.B. Co. No. 9 // Made in 

U.S.A. Note the BK Ns. Its dimensions are 12.5” x 

13.5”.  Courtesy of Walt Baumgardt. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

←9.0.12 is embossed E.S.B. Co. No. 2 / Made in 

U.S.A. Its dimensions are 7.5” x 9” and is light SCA. 

Courtesy of Nick Bergkessel. 

 

 

 

 

 

The following notes summarize the embossing, embossing errors and colors of the battery trays 

identified to date. All were manufactured by The E.S.B. Co. See a few details on the company, 

below. 

 

Model # Size (in.) Top Bottom  Color 

 

E.S.B. 5 6.75 x 10 E.S.B. Ͷ0. 5 MADE IͶ U.S.A. Uranium 

E.S.B. 5 6.75 x 10 E.S.B. No. 5 MADE IN U.S.A. Light SCA 

E.S.B. 6 9.25 x 10 E.S.B. Ͷo. 6 MADE IͶ U.S.A. Uranium 

E.S.B. 6 9.25 x 10 E.S.B. No. 6 MADE IN U.S.A. Light SCA 

E.S.B. 7 - 5 10.25 x 13.5 E.S.B. Ͷo. 7-1 MADE IN U.S.A. Uranium 

E.S.B 7 10.25 x 13.5 E.S.B. No. 7-1 MADE IN U.S.A. Uranium 

E.S.B 7 - 1 10.25 x 13.5 E.S.B. No. 7-1 MADE IN U.S.A. Uranium 

E.S.B. 9 12.5 x 13.5 E.S.B. Ͷ0. 9 MADE IͶ U.S.A. Uranium 
E.S.B. 2 9 x 7.5 E.S.B. No 2 MADE IN U.S.A. Light SCA 



62  

Notes: 

• Note the mix of normal and BK Ns. 

• The heights of the trays vary from 1.5 – 1.75”. 

• Each tray has four short legs (0.375”). 

• The Vaseline trays (also known as Uranium glass), glow under black light. 

• Embossing is on top of the front and rear lips. 

You will notice that none of the sizes seem to match any trays from the E.S.B Co. 

catalog. It is unknown why this is so. 

 

 

The Electric Storage Battery Company was the predecessor to Exide Corporation It was 

founded by W.W. Gibbs in 1888. Gibbs purchased the ideas and patents of inventor Clement 

Payen to make the storage battery a commercial product. A copy of the ESB catalog from 1906 

can be found in the members only section of the NIA web site. They are listed as manufacturers 

of wet cell batteries. 

In 1893, the Electric Storage Battery Company was producing chloride accumulators for 

stabilizing electric grids. 

In December of 1894, W.W. Gibbs, president of ESB CO, stated that the company had 

completed the purchase of all patents and patent rights concerning the manufacture and use of 

electric storage batteries of the General Electric Co., The Edison Co., the Thomas-Huston Co., 

the Brush, the Accumulator company, the Consolidated Electric Storage Co. and the General 

Electric Launch Co. Mr. Gibbs assured everyone that this gave the Electric Storage Battery Co. 

exclusive rights to supply the country with electric storage batteries of the various types 

previously developed, as well as the protection of every decision rendered by the federal courts 

in the interpretation of patents of this kind. 

The E.S.B. Co. went on to install over 500 power plants for Trolleys across the U.S. (See 

Chapter 25). 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

            8.3  
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8.3     Battery Plate Separators 

 

 
 

            
     8.3.1↑ 
 

 Lyons and Lyons describe these “U” shaped glass rods as Battery Plate Separators.  They were 

 supposed to prevent the positive and negative plates of the battery from making contact, which would 

 have shorted out the battery.  It is not believed that they were very successful .  I have also heard them 

 described having other functions, such as covers for the wires connecting unsealed batteries together in 

 cases where there were two or more tiers.  They would have prevented acidic moisture from dripping 

 onto the wires below.  Whatever they are they are a part of battery jar history and are presented here. 

 

 The pieces shown in 8.3.1 are from my own collection.  They are unembossed with dimensions of 1.5” 

 square with a convex top and concave bottom.  They are 5 and 7 inches long respectively.   

 

 

 I had never seen an embossed one of these and had assumed that they were all unembossed.  Then 

 Wayne Duzynski sent me the pictures in 8.3.2 and 8.2.3.   They are each embossed MADE IN U.S.A., 

 with no other embossing.  The dimensions are the same as those in 8.3./1 
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   ↑8.3.2     8.3.3↓ 
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10.0 ELECTRIC VEHICLES (EVS) 
 

 
We’ve all heard the adage “What Goes Around, Comes Around”, and this is certainly true of 

Electric Vehicles (EVs). The evolution of the automobile and more specifically, the power plant 

driving the automobile, is most interesting. 

In 1900, steam vehicles accounted for 40% of the U.S. automobile market, EVs accounted for 

38% and the internal combustion engine 22%. At the same time only 3% of homes in the U.S. 

had access to electricity. Thomas Edison was convinced that EVs were the future of the 

automobile. He spent the equivalent of $35 million to develop a usable battery for EVs. 

Ironically, both Henry Ford and Nikolai Tesla both worked for Thomas Edison early in their 

careers. Although Edison and Tesla had a strained relationship at best, Edison and Ford were 

best friends, vacationing together and even buying vacation homes next door to each other in 

Florida. As late as 1914, Ford and Edison announced their desire to market an EV weighing 

approximately 1,100 pounds with about 405 pounds of battery equipment and priced at $600. 

It is easy to blame Edison for his failure to provide a suitable battery, but to understand exactly 

why EVs lost out to the internal combustion engine, we need to understand some of the 

underlying issues of the time. 

• Storage batteries were still being developed. 

• The Edison battery was extremely costly, which led to the dominance of the lead acid 

battery. 

• Henry Ford insisted that EVs must use Edison batteries. It is said that he fired 

employees for experimenting with the lead acid battery behind his back. 

• Battery problems plagued Edison during this period. 

• Edison EVs built at the time sold for $1,200, more than 4 times the price of a Model T at 

the time. 

• WWI played a role in the decision. At the time, the U.S. was gearing up for war, and 

with batteries still under development and no charging stations, EVs made no practical 

sense. The same scenario exists today. Most of the country does not have the 

infrastructure of charging stations to support EV’s. It is a classic case of “Which Came 

First-The Chicken Or the Egg? 

• Major oil discoveries in Texas in the early 1900s led to a cheap source of fuel and 

eventually a major lobby against EVs. 

• Edison finally perfected a long-life durable battery the Edison A, a Nickel-Iron 

rechargeable battery with a Lithium Hydrate electrolyte additive, which was not 

perfectly understood until the 1950s. 

• Unfortunately, “the Edison A” was available for sale a year after the Ford Motor Co. 

introduced its low cost, high mileage Model T gas powered automobile for the masses. 

• The normal disadvantages of electric motors made them perfectly suitable for city travel. 

Streets weren’t built for vehicles travelling faster than 20 mph, and horses and trains 
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were still preferable for long trips. The very limited mileage range 25 – 30 miles for 

EVs was a non-issue at the time. 

As you can see there was not a single thing that ultimately led to the choice of the Internal 

Combustion Engine over EVs but rather many things coming together at the same time. Despite 

its seeming failure at the time, the Edison battery became Edison’s most profitable invention, 

gaining wide adoption in mining lamps and railway signaling. 

So, here we are 120 years later, and EVs are again the wave of the future. Seemingly, “what 

goes around, comes around”. Ford Motor Co. has announced that 10 -25% of its fleet will be 

electrified, in some way, soon. Ford is also working on a fast, Mustang-inspired EV. Ironically, 

the name of the 55-person team is “Team Edison”. 

Early automotive batteries, by today’s standards, were large, cumbersome and fragile (using 

glass battery jars). 10.0.1 shows a typical automotive battery of the day. Note the size of the 

battery. (10.0.1)↓ 
 

 

 

 

The Edison EV had two 15 volt batteries and a 30 volt electric motor, with a top speed of 25 

MPH. Most EV’s of the day had approximately 45 cells in the battery 

 

 

Fig. 10.0.2 (below) shows the 1914 Ford Electric Vehicle. Note the large amount of 

space consumed by the batteries In front of the driver and under the driver’s seat. 
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10.0.2↑ 

 

 

 

 

← 10.0.3 
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← 10.0.4 
 

 

 

 

 

 

 

 

 

 

 

10.0.3 and 10.0.4 show an early automotive battery. It is a three-cell unit of Uranium glass with 

O.D. dimensions of 4.5” x 10.5” x 6” tall. Each cell has I.D. dimensions of 3” x 3.5” x 6” tall. 

The glass is totally un-embossed. The cells are connected in series, with PHILCO on the 

connections. Courtesy of Tommy Bolack. 

At the turn of the century there were several manufacturers of Electric vehicles. For those that 

are interested, I have attached a listing of the available EVs in 1905 with a few statistics on each 

in Appendix 4. The source is www.lowtechmagazine.com/overview-of-early-electric-cars.html. 

 

Two person vehicles sold for $800 - 2,000.00 and had and average of 24-30 cell batteries. 

Vehicles with the capacity to hold 3 or more people sold between $3,500 and $6,000.00, with an 

average of 40 cell batteries. 

 

 You will read more about the Jacobs Wind Company in Chapter 11.1.  Joseph Jacobs built his own

  electric vehicle in the late 1920s.  It is pictured in 10.0.5.  It was a small, single seat, automobile, but it

  got the job done  

 

 

 

 

 

 

↑  

  

     

http://www.lowtechmagazine.com/overview-of-early-electric-cars.html
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11.0 FARM AND HOME BATTERY SYSTEMS 
 
 

 
I was surprised when I found that battery jars were still being manufactured in 1940. Further 

research showed that in 1930, only 10% of rural America had electrical power. After the Great 

Depression, one of the New Deal Programs was the Rural Electrification Act1 (REA) whose 

purpose was to provide low-cost loans to rural cooperatives to generate and distribute electrical 

power to rural areas. President Roosevelt started the program 1935, and progress was slow. It 

was not just a simple matter of providing electrical power. Most people in rural America had 

never seen electricity. They knew nothing about it and were likely afraid of it. Along with the 

generation and distribution was the educational process to overcome people’s fears and to teach 

them how to use it. By 1944, 50% of rural America was still without electrical power. 

From 1915 to the 1950s, rural America relied on stand alone, power plants supplied by one of 

several manufacturers. Batteries were assembled in arrays, similar to the ones shown below, 

in order to power farms and or large buildings. Large arrays, like this, were necessary in order 

to produce the power necessary to power a farm and/or home. 

 

 

The battery arrays were one of 

two designs. The Stair-Step 

seen in 

←11.0.1 or the Two Tier 

seen in 11.0.2 (below). 
The Stair step was the 

preferred arrangement as it 

prevented the acidic moisture 

from dripping onto the lower 

rack of batteries. Mant times 

space dictated which was used. 
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11.0.2↑ Two Tier Battery Array 

. 

Farm battery systems were sent directly from the manufacturer to the Farm. If sealed units had 

been ordered, the individual would arrive assembled already charged with the electrolyte 

(Sulfuric Acid). If sealed units had not been ordered, all components were shipped separately 

and assembled on-site, including charging the electrolyte. Even sealed units developed leaks 

from time to time. Using the preferred “stair-step” installation prevented any leakage from 

dripping onto the batteries below. Generally, Battery (Sand) trays were used under the 

individual units to contain any leaks (The details of acidic moisture and battery trays was 

discussed in Chapter 9). 

Delco provided the first such system (Delco Light Plant) in 1915 and within a few years was 

dominant in the market. The Delco Light offered 25 models, capable of producing 500 to 3,000 

watts of power. The large lead-acid storage batteries had clear glass cases and were arranged in 

banks of 16, as shown. The system included an internal combustion engine for recharging the 

system. The installed cost for a 750-watt system was about $950.00 (over $15,000 today). 

Selling these units must have been a salesman’s dream, arriving about dusk with a portable 

system, which he set up and brewed coffee while the room was lit with other than candles. 
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Other companies supplying such systems are seen on the following pages with examples of their 

battery jars. 
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Each battery in a farm array had multiple cells there were usually 16 of these batteries connected 

together in the array to form the larger battery. The power requirements ultimately determined 

the number of plates per battery and the total numbers of individual batteries. The rule of thumb 

was that the entire system would require recharging no more than twice a week. 

Farm systems could be wired in parallel or in series, or even both. Parallel connections could be 

used to achieve the amperage needed, and the rest of the system could be series. Systems like 

this was more common than we might like to think. Remember, at the start of WWII, only 50% 

of rural America was electrified. This is why advertising campaigns such as Reddy Kilowatt and 

the REA were so necessary to provide electrical service in rural areas. 

Although many companies supplied Farm and Home Battery systems, the battery jars most often 

used for such systems are the Delco Light and/or EXIDE rectangular jars, with dimensions of 6 

– 8” x 7 – 9” x 10 – 12”tall, similar to those pictured above. 
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The following battery jars are typical of those used in Farm/Home systems:   

 

 

     
    Delco ↑   Exide ↑ 

 

    Grant ↓     Gould↓ 
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←Kohler 

 

      

 

 

 

 

 

 

 

 ←Universal 

 

 

 

 

  

 

 

Westinghouse ↓    Willard ↓ 
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.         
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12.0 MEDICAL BATTERIES 
 

 

“Medical Batteries is a broad term used to describe a self-contained apparatus, including a battery 

, etc., used for medical treatment, including electro therapy, shock therapy etc. It can be a little 

confusing as we tend to think of a battery as power source, which battery jars were. 

Where Medical devices are concerned, the entire device is called a battery, not only the power 

source. As far as I know Medical Batteries are the only field to so classify the entire apparatus 

as a Battery. 

In this volume we will discuss Medical Batteries, their manufacturers, etc. Pictures of any 

battery jars used in Medical batteries and included in both Volumes, I and II. The discussion of 

Battery jars is confined to Volume II. 

There are many references in the literature of reputable physicians using electro therapy with 

good results. All such use was closely monitored long term, and all results documented. Beard 

and Rockwell (32) discuss the benefits of such therapy. The Galvo Faradic Manufacturing Co 

of New York was formed in 1870 for the sole purpose of manufacturing Electro Medical 

Instruments. It is believed they were then first to do so however it is reported but un-verified 

that electro-mechanical devices. successfully treated pain with electro-therapy during the Civil 

War. By the end of the century, many other companies were offering such equipment. 

Anna Wexler traces the use of medical batteries in the United States in “The Medical Battery in 

the United States (1870-1920): Electrotherapy at Home and in the Clinic.” An observation of 

Ms. Wexler is that although many companies were reputable and supplied electro machines to 

Doctors for clinical use, the market for home use medical batteries was so great that they all 

offered a lower end Family Battery in order to reap some of the profits that were to be made 

from such sales. 

In 1892, Rockwell, lecturing at the American Electrotherapeutic Association addressed the 

threats to the credibility of the field. He was primarily concerned with two things. 1. Was the 

fact that anyone could buy a medical battery of some sort, for the market was flooded with 

machines of the most inexpensive and worthless construction. The second was close to the first 

and was the fact that medical batteries could be sold to the general-public. To Rockwell, the 

public’s use of the medical battery undermined the use of electricity as a serious and scientific 

medical technique that required years of training and expertise. 

Unfortunately, not all physicians were as ethical as Beard and Rockwell. In addition, the way the 

FDA rules on medical ethics were written at the time, electro therapy devices did not fall under 

their jurisdiction. The rules stated that everything in a medical device, etc., had to be stated and 

that instructions had to be fully described. Since this was done, the electro therapy devices were 

able to be sold directly to the consumer with no supervision or control. Manufacturers were able 

to downsize these devices to a single wet cell battery and fit it all in nice wooden box about 8 
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inches on a side. A multitude of suppliers manufactured and sold them through newspaper and 

magazine ads. Montgomery Ward and Sears Robuck catalogs in the late 1800’s sold them. 

These low-end units were exactly that. Something in a box in an attempt to reap some of the 

profits of what was a huge market at the time. 

There were many reputable manufacturers of medical batteries in the last quarter of the 18th 

Century. In the mid-1880s, Practical Electro Therapeutics and Clinical Therapeutics reported 

that the best American Medical Batteries for Clinical use were manufactured by Flemming, 

Waite & Bartlett, Galvano Faradic Co., Kidder, Stammers and McIntosh. This does not imply 

there were not other reputable manufacturers. These are ones that were singled out in Medical 

journals. 

 

 

 

 

 

The Ranney Cabinet 12.0.1, is one of several 

electrotherapy devices sold by Waite and Bartlett for 

use in physicians offices. Note the array of battery jars 

in the base. 

 

 

←12.0.1 

 
On the other end of the spectrum, medical batteries 

were sold in small self-contained units for home use. 

They were usually contained in well-constructed 

wooden boxes and were 1/3 to ½ a cubic foot in size. As 

you will see in the manufacturer’s catalogs, many 

companies sold these self-contained electro therapy 

units, including the ones named above. 

 

 

The home market was so great that everyone wanted to be part of it. Wexler points out that the 

catalogs of every major manufacturer of electro medical devices had at least one battery for 

families. It was almost always the only item that did not target physicians. She points out that 

the 1895 catalog for Waite & Bartlett offered six faradic medical batteries for physicians and two 

ten-dollar medical batteries – the cheapest in the catalog. 

These low-end medical batteries were usually called “Family Batteries” and all manufacturers 

offered them. The Edison LaLande Medical Catalog (circa 1895) offers a “Family” battery for 

10 dollars. 
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The ease with which medical batteries could be obtained led to the misuse of the machines. 

Mail Order catalogs such as Rears Roebuck and Montgomery Wards were very popular shopping 

sources at the time, particularly for those living in rural areas. For many years both of those 

catalog supply houses offered a choice of various medical batteries. 

 

 

 

 

 

← 12.0.2 is a partial 

page from a Sears 

catalog of 1923. The 

unit is not identified, 

but it was offered in 

single, double and 

triple cell units. 
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←12.0.3 is a page 

from a Montgomery 

Ward Catalog circa 

1895. 
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←12.0.4 is an excerpt from a page of a Sears catalog circa 1897. 
 

 

Taken together, 12.0.2 through 12.0.4 show the ease with 

which medical batteries were available to the consuming 

public. They also show the years over which they were 

available. The three, together, cover a period of 28 years, and 

if we had pages from adjacent years, we’re likely looking at a 

period of at least 30 years. 

 

 

The following medical batteries were available through mail 

order catalog sales from Montgomery Ward in the early 1900s 

• CROWN Family Battery 

• ALPHA Faradic Family Medical Battery 

• NEW HOME Electro-Medical Apparatus by Bunnell 

• Davis & Kidder Genuine Magneto Electric Machine 

• The LITTLE WONDER Electro Magnetic Battery 

• No Name LITTLE WONDER Electro Magnetic Machine 

Sears & Roebuck offer single, double and triple cell medical 

batteries (No Name given). In addition, Sears offered: 

• The CAPITAL Battery 

• The GEM Electro Medical Battery 

• The CLIMAX Faradic Battery 

• GAIFFE’s BATTERY, two & three current models 

• DAVIS & KIDDER Magneto Electric Battery 
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Like most subjects, Electro medical devices covered a broad spectrum, from Physicians units 

to home units and beyond. People were intrigued and fascinated to the extent that it became 

Carnival in nature. I can say that quite literally as, by circa 1913 medical batteries had 

become an arcade attraction. Below we see two such popular attractions. Just insert a coin 

and hold the handles to improve your health. The first is the Mills electric shock machine, 

12.0.5. The Acme electro-shock machine is shown in 12.0.6. These units were obviously on 

the other end of the spectrum from Medical Batteries 

 

 

←12.0.5 

 

 

 

 

 

 

 

 

12.0.6→ 

 

 

 
As farcical as the Mills and Acme units may seem, the spectrum continues on even further. The 

1920s saw the introduction of the Electronic Radio Biola, manufactured by The Biola Mfg. Co 

of Trenton, N.J. 12.0.7↓ 12.0.8↓ 
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↑12.0.10 

12.0.9→ 

 

 

Pictures, 12.0.7 through 12.0.10 show the Electronic Radio Biola. The battery jar is 4 ½” 

diameter x 5 ¼” tall, in a mahogany case. The only embossing is on the top : AUTOMATIC / 

(arc) ELECTRONIC RADIO BIOLA (arc) PATENT PENDING / THE BIOLA MFG. 

CO. INC. / NORFOLK, VIRGINIA. There are two electrical terminals on the top, labeled 

OUTLET (-) and INLET (+), which, in turn are connected to electrodes Directions called for 

attaching one electrode to a radiator, filling the jar with water and replacing the top, which 

immerses the electrodes in the water. Attach the other electrode to yourself and relax, while all 

manner of diseases fled your body to be trapped in the water and discarded. Courtesy of Walt 

Baumgardt. 

 

 

 It is the misuse of these devices and the obvious fraud in the example above, for monetary gain, that 

 eventually led to their demise.  They were all, good and bad alike, broadly dismissed as Quack 

 medicine.   In effect throwing the baby out with the bath water.   Some Chiropractors and Physical 

 Therapists are currently working such devices back into their practices with good results.  In private 

 conversations  with such professionals, however, they admit that they are still paying the price for the 

 earlier abuses.  
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  The satire in the caricature of 12.0.11↑ captures the frenzy of 

the   moment at the time. 
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12.1    GALVANIC VS. FARADIC CURRENTS  

 

For those of you that want to pursue this further, you should be aware that there were two 

distinctly different Direct Currents (DC) available, by changing the settings on some of the 

machines. The different currents are Galvanic and Faradic, and each can be modified further, as 

you will see. 

 

 

Galvanic Current uses a long and continuous current flow, effectively creating an electric field 

over the area This is shown schematically in 12.1.1 . 

 

 

 

 

 

 

 

 

 

 

 

 

 
Galvanic current can be interrupted as pictured in the following schematics:  12.1.2 through 

12.1.4 which show rectangular, trapezoidal and saw tooth patterns.  Typical current application 

is in the range of 100 ms, or greater.  The frequency is adjustable.  
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12.1.2↑ 12.1.3↑ 12.1.4↑ 

 

Faradic Current is characterized by pulses with defined shape and intensity as seen in 12.1.5↓. 
 

 

Unlike the 100+ ms duration of Galvanic 

Current , the duration of a Faradic Pulse 

is 0.1 – 1 ms. Faradic current rises 

rapidly but not instantaneously, falling 

back to zero immediately after reaching 

its maximum.   

 

 

 

 

 

 

 

Faradic Current can be surged, creating a pattern similar to that of 12.1.6↓. 
 

 

 

Surges can be adjusted , as 

can the frequency. 
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It is difficult to know how many medical batteries of the day differentiated Galvanic and Faradic 

Currents. The name Galvanic Faradic Mfg. Co. certainly implies they were aware of the 

differences. I’m certain the higher end machines used in Physician’s offices and Clinics were 

fully adjustable for either Galvanic or Faradic currents. It is doubtful if the low-end family 

batteries, meant for home use had that capability. 

 

Electro Therapy was popular at the time, and I believe many doctors were truly using it to better 

mankind, but the carnival atmosphere led to Quacks and charlatans entering the field. Many of 

the benefits attributed to electro-therapy truly stretched the imagination. 

I’m not saying that the medical batteries would have ever found a place in medicine, but the 

charlatans didn’t help their cause. It is rumored that the dollars of the Pharmaceutical companies 

helped to get the FDA to rule against electro-therapy, because there was more money to be made 

in pharmaceuticals. It is food for thought, as, Canada and Europe allow electro-therapy with few 

restrictions. 

Today electro-therapy is making a comeback, and those who practice it admit that they are still 

paying for past mistakes. Having personally been treated, successfully, with electro therapy, I 

personally believe, to some extent, it is a case of the baby being thrown out with the bath water. 

 

I include, in the pages that follow, a brief history of the companies involved with Medical 

Batteries, at the time, as well as any battery jars that they may have use. This is not meant to be 

all inclusive, but rather those whose names kept coming up in my research of the topic, and/or 

medical batteries I have seen. 
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12.2   WHITALL TATUM & F.G. OTTO & SONS 

 

You all know Whitall Tatum. It was founded in Millville, NJ by James Lee as the Millville 

Glass Works in 1806. John Whitall became a partner in 1838, and in 1845, after I.F. Whitall 

joined the company, it became Whitall, Brother & Co. When Edward Whitall joined thr firm in 

1857 the name was changed to Whitall Tatum & Company. In 1901 it became Whitall Tatum 

Company. Through the years they manufactured bottles, jars, laboratory glassware, fruit jars, 

paper weights, museum jars, insulators and many other items. Armstrong Cork purchased the 

company in 1938. In 1999, the plant celebrated 193 years of continuous glass production. I have 

combined Whitall Tatum with F.G. Otto & Sons, as the two companies seem to be intertwined. 

 

 

An example of a medical battery for home use is pictured, left, 

(12.2.1); “The Florence” by Whitall Tatum and F.G. Otto & 

Sons. The Florence is typical of the many medical batteries 

manufactured for home use. It does have a certain air of 

mystery about it; as I tried to determine who manufactured it. 

The mahogany case is embossed “WHITALL TATUM & 

CO.”, along with the Patent date of “Aug. 18, 1885”, (12 – 4), 

while the battery jar is embossed ”F.G. OTTO & SONS / 

NEW YORK”. Courtesy of Walt Baumgardt 

←12.2.1 

I was leaning toward Whitall Tatum as the battery jar 

manufacturer, as their catalogs of 1879 and 1880 showed battery 

jars in their product line. The problem was: where did F.G.Otto 

fit into the picture. 

Ferdinand G. Otto arrived from Germany in the mid 1800’s. He initially worked for George 

Tiemenn & Co., a manufacturer of surgical instruments since 1926, before going into business for 

himself, partnering with Augustus Koehler (from 1853-1860) and John Reynders (from 1860 – 

1875) before partnering with his sons, Albert and Gustav starting in 1875. We know that F.G. Otto 

supplied surgical instruments during the Civil War, and that continued with F.G. Otto & Sons. They 

were based in New York City until the 1880s, when they expanded by moving to Jersey City. In the 

1890s they started to manufacture Disc Music Boxes. Ferdinand died in 1898 but the  It 
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was not until the advertisement for the “Mystic”. (12.2.2, below), was found that we realized, that 

at some point F.G. Otto & SONS had expanded their role in the medical field to include medical 

batteries. We now knew that Whitall Tatum had likely manufactured the Battery jars for F.G. 

OTTO & Sons, who manufactured and sold the “Florence” and The “Mystic”. They also offered 

the Manhattan, a two cell medical battery. Literature reports a Barclay model, But I could find no 

information on it. 

 

 

 

12.2.1 → 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12.2.2 ↑ 

 

 

 
Whitall Tatum’s involvement with Medical Batteries seems to be more involved than once 

thought. It seemed, early on that they merely manufactured the battery jars for F.G. Otto & 
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Sons. In section 11.4 we find that they were a rep for Voltamp medical batteries. I could never 

find anything to explain why the Whitall Tatum name is imprinted on the Mahogany boxes 

housing the medical batteries. None of the articles I’ve found that traces the history of Whitall 

Tatum, suggests that they were never anything more than a glass house. I have hopes that at 

some point Whitall Tatum’s involvement will be known. 

 

 

12.2.3 ↑ 12.2.5↑ 

The Battery jars, above (12.2.4 and 12.2.5) are from The Florence. 12.2.4 is the plain jar, 

embossed (arc) F.G. Otto & Sons / NEW YORK. 12.2.5 is an identical jar with the cap for 

electrical connections. These jars are courtesy of Walt Baumgardt. 

Note: the picture of “The MYSTIC” (12.2.2) appears to show a battery jar with a round top. 

This fits well with the battery jar found by Don Briel, 12.2.6, which is embossed (arc) F.G. 

OTTO & SONS / JERSEY CITY. It has a 3” square bottom with a 2” diameter round top It 

is 4 ¼” tall. I suspect this slightly smaller battery jar, likely manufactured by Whitall Tatum 

was used in the Mystic . Courtesy of Don Briel. 
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. 

←12.2.6 

These smaller batteries were largely used in portable devices 

such as medical devices. The technical name for them is the 

Poggendorf (commonly referred to as the Grenet Cell (12.2.7). 

As you can see the term Grenet or Poggendorf cell refers to what 

I called, earlier, the Specialty battery smaller and generally 

unusually shaped. We know they were manufactured by Whitall 

Tatum and perhaps Willard. Likely, other companies 

manufactured them as well. As they are identified they will be 

added to the list. They were used by F.G. Otto & Son, Waite and 

Bartlett and others in their medical devices. 

 

 

←12.2.7. Grenet Cell 

12.2.8↓ is merely embossed with the Gamewell logo. Its 

dimensions are 4” square x @” tall base, with a @”square x 2” tall 

neck. It is the Whitall Tatum design. Courtesy of Tommy Bolack. 
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←12.2.9 

The one on the left is 

embossed H.S. / NEW 

YORK and is 3.5” square 

x 2” high with a 2” square 

x 1.75” tall neck. The 

other will be discussed 

below. Courtesy of 

Tommy Bolack. 

 

 

 

 

 

Based on the similarity to the Whitall Tatum produced battery jars seen above it is likely that 

they manufactured the jars in 12.2.8 anf 12.2.9, although this is not known for sure. 

It should be noted that Whitall Tatum had a long history of manufacturing glassware for 

Medical and Laboratory use. 

 

12.2.10 through 12.2.11 show a porcelainized steel rack with two bottles. The bottles were 

manufactured by Whitall Tatum, and are embossed on the bottom: Letter / W/T (in triangle) # 

/ (arc) U.S.A. The rack itself is tagged: NICHOLS NASAL SUCTION IRRIGATOR / mfg 

by NICHOLS NASAL SYPHON . Inc. I could find no information on the company. 
Courtesy of Walt Baumgardt. 
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12.3 LUIS DRESCHER 

 

Luis Drescher offered a Pocket Medical Battery, which will be discussed in Chapter 12.2. 

Not much is known about Luis Drescher, other than he was a physician in New York City in the 

last 19TH Century. We know he was active in using electricity to treat his patients, attested to by 

the patents granted in his name in the last quarter of the 19TH  century. 

Among the patents attributed to Luis Drescher are: 

Pat. #   Date Name 
 

• #116,695 July 4, 1871 Galvano-Faradic Machine 

• #168,560 Oct. 11, 1875 Magneto-Electric Machine 

• 350,621 Oct. 12, 1886 Galvanic Battery Cell 

• 352,084 Nov. 2, 1886 Medical Induction Coil 

• 369, 505 Sept. 6, 1887 Galvanic Cell 

• 525, 491 Sept. 4, 1894 Electric Battery 

• 753, 051 Feb. 23, 1904 Mechanical Toy 

 

 

We also know that he influenced the medical battery jars produced by Whitall Tatum, as his 

initials with the July 4, 1871 date appear on medical battery jars produced by Whitall Tatum. 

 

 

 

It should be noted that Whittall Tatum made a 4” square 

jar similar to 12.1.4, with the following embossing: LD / 

Patented / July 4th / 1871 on the neck. This jar is 

shown in 11.3.1 and 11.3.2. The LD is for Luis 

Drescher a Physician in New York, with several patents 

to his name. Judging from the titles on the patents, it is 

obvious that he was very active in the field of medical 

batteries. I could find little about Luis Drescher, other 

than he was physician in New York in the Late 1800s. 

12.3.1→ 
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←12.3.2 is the rest of the jar shown in 

12.3.1. 

 

 

 

 
The battery jars we see in 12.2.8, 12.2.9 and 12.3.3 

are all very similar to those we’ve seen previously 

from Whitall Tatum. Except for the visible 

embossing, they are all unmarked. .Although another 

company could have manufactured them, we know 

that Whitall Tatum manufactured this style for F.G. 

Otto & Sons. So there is a fair likelihood that Whitall 

Tatum manufactured these as well. 

 

 

 

 

 

←12.3.3 

Both of these are 

embossed on the 

neck, LD / 

PATENTED / July 4 

/ 1871. The one on 

the left is further 

embossed on the 

skirt: (arc) F.G. 

OTTO & SONS / 

JERSEY CITY, 

while the one on the 

right has no further 

embossing. The 

dimensions of both 

are 4” square x 2” 

tall base with a 2” 

square x 2” tall neck.
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12.4  Magneto-Electric Machines 

  

    14.4.2↑ 

 Prior to the use of Battery jars to produce electricity, Magneto-Electric machines were used to treat

 pain.  14.4.1  and 14.4.2 show the Davis & Kidder Magneto – Electric Machine.   It was patented in

 1854 and there is documentation (136) of its successful use to manage pain during the Civil War  

 A magneto is simply a magnet rotating close to a coil of wire, producing an electric current.  As you 

 recall, Tesla is credited with the discovery of alternating current using a rotating electric field. It is 

 generally the same principle.  As you can see, a hand crank was used.  The faster the handle was turned

  the higher the voltage output.   

 A machine very similar to Davis & Kidders was offered by James W. Queen & CO. of Philadelphia.  

←12.4.1 
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 Queen’s machine is shown in 12.4 3.  

 

    

←14.4.3   Notice the similarity to the machine 

offered by Davis & Kidder.  If not for the label in 

the lid, one would have trouble distinguishing 

between the two.   

 

 

 

 

 

 

 

 

 

 Mr. Queen started his company in 1853 as a supplier of optical and philosophical apparatus.  In 1859 he 

 associated with Samuel J. Fox.  Together they grew the business to the point where it out-stripped most 

 other firms.  In 1873 they published a 160-page catalog of mathematical instruments: materials for 

 Drawing, Surveying and civil Engineering.    
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12.5     VOLTAMP 

 

Voltamp has a most interesting history. It was founded by Manes E. Fuld in the 1890s as a 

manufacturer of toy trains, based in Baltimore, MD. In 1907 they released the first toy train to 

run on ordinary household alternating current. Until this time all toy trains had been powered by 

batteries on Direct Current. The Voltamp Electrical Manufacturing Co., organized in 1904 was 

an outgrowth of the Chloride of Silver Battery Co., also of Baltimore. Around 1922 Fuld sold 

the Toy train business to Lionel. Voltamp Electrical Manufacturing Co. continued to produce an 

entire line of medical batteries. Fuld was a man of varied interests, with 8 patents to his name, 

including: 
 

Pat. #    Date Title 

• 620,027A Feb. 21, 1899 Induction Coil 

• 627,408A June 20, 1899 Packing Case for Electric Cells 

• 627917A June 27, 1899 Dry Cell 

• 837,213A Nov. 27, 1906 Improvements to Electric Motor 

• 840,451A Jan. 1, 1907 Improvements in construction of commutators 

• 1,439,956 Dec, 26, 1922 Dry Cell Battery 

All the Voltamp medical batteries used dry cells, where many earlier models such as those by 

F.G. Otto & Sons used wet cells. 

 

 

12.5.1↓ Falcon Battery No. 1 12.5.2 Voltamp No. 1 
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12.5.3↓ Voltamp Battery No. 2 12.5.4↓ Voltamp Battery No. 3 
 

 

 

12.5.5↓ Voltamp Battery No. 4 12.5.6↓ Voltamp Battery No. 6 
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12.5.7↓ Voltamp Battery No. 7 12.5.8↓ Voltamp Battery No. 8 
 

 

 

 

12.5.9↓ Voltamp Battery No. 9 12.5.10↓ Voltamp Battery No. 10 
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12.4.11↓ Voltamp Battery No. 11 12.5.12↓ Voltamp Battery No. 12 
 

 

 

12.5.13↓ Voltamp Battery No. 16 12.5.14↓ Voltamp Battery No. 24 
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There may have been other Numbers in the Voltamp series, but these are what I could find. I 

found an unverified reference to the fact that Voltamp Medical Batteries were manufactured by 

the McKee Surgical Instrument Co. of Washington and New York. It appears that Voltamp sold 

through other companies or Agents. Several of the batteries showed company names on the 

paper label in the lid other than or in addition to Voltamp Electric Mfg. Co. These included: 

• Chas. Truax, Green & Co., Chicago 

• Truax, Green & Co., Chicago 

• Feick Brothers, Pittsburg 

• Tower Electric Co., ?? 

• Keystone Electric Co, Philadelphia 

• J.A. Schultz Co., ?? 

• Sibley Mfg. Co., Minnesota 

• Montgomery Ward 

• D.D. Home Appliance Co. 

• Geo. C. Frye Co., Portland, ME 

• Whitall Tatum Co. 

 

 

 

You will note that Whitall Tatum keeps appearing in various aspects of medical batteries. At 

first it seemed that they manufactured the battery jars for the batteries. Then their name 

appeared as stamped on the cases of the medical batteries. Now they show up as an agent for 

Voltamp Medical Batteries. Yet the several profiles I’ve found on Whitall Tatum mention none 

of this. There seems to be more to Whitall Tatums involvement with medical batteries than we 

know. 
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12.6 MCINTOSH GALVANIC & FARADIC BATTERY CO. 

 

McIntosh Galvanic and Faradic Battery Co. of Chicago Illinois was another manufacturer of 

medical batteries. Dr. L.D. McIntosh founded the McIntosh N.U Supporter Co. about 1870. A 

man of diverse interests, he entered the medical electric field, incorporating as the “McIntosh 

Galvanic Belt and Battery Co.” The name was changed to the “McIntosh Galvanic and Faradic 

Battery Co.” About 1889 the name was changed again to the “McIntosh Battery and Optical 

Co.” offering microscopes and other optical equipment into the 1890s. Dr. McIntosh died in 

1892 and the company was sold about 1897. It was only in business for approximately 25 years 

and never saw the boom in medical batteries in the early 20TH century. McIntosh also offered 

an Electric Belt. 

 

 

 

 

 

 

 

←12.6.1 shows the 

McIntosh No. 44 

Faradic Battery, 

while, 12.6.2→ 
shows a medical 

battery, merely 

labeled, McINTOSH 

/ Galvanic and 

Faradic Battery Co. / 

Chicago, with a patent date of Nov. 29, 1881 (12.6.3, below) 

 

 

 

 

← 12.6.3 
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12.6.4↓ 

 

 

 ←12.6.5 

 

12.6.6→ 
 

 

 

 

 

 

 

 

 

 

12.6.4 through 12.6.6 show additional features of the battery, namely the unique battery jar and 

electrodes. 
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12.7 CHLORIDE OF SILVER BATTERY CO. 

 

12.7.1↓ 12.7.2↓ 
 

 

The Chloride of Silver Battery Co., of Baltimore Maryland offered dry cell medical batteries while 

most everyone else was using wet cells.  In 1890 the John A. Barrett Battery Co. changed its name 

to the Chloride of Silver Dry Cell Battery Co.    In spite of the name, they continued to offer wet 

cell batteries.   The first successful dry cell was patented by Carl Gassner in Germany in 1886, 

and in The U.S. in 1890.  Based on the patents referenced by Chloride of Silver, they had their 

own patented design, not using Gassner’s patent  A Chloride Of Silver Catalog is in Appendix  

H. 
 

 

12.7.3 ↓ 
 

 

←12.7.1 through 12.7.2 are medical batteries 

offered by the Chloride of Silver Battery Co. 

12.7 3 is known as The “Lord Baltimore”. I’m not 

sure, but it appears the “Lord Baltimore” may have 

used a wet cell battery. Later offerings used dry 

cells, similar to 12.7.4. 
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12.7.4 → 
 

 

 

 

 

 

 

 

 

 

12.7.5 ↑ lists the patents granted to The Chloride of Silver Dry Cell Battery Co. in both the U.S. 

and England, as found on the inside cover of a medical batter 
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12.8  OTTO FLEMMING 

 

 

Otto FLEMMING WAS A DOCTOR IN PHILADELPHIA IN THE LATTER HALF OF THE 19TH
 

CENTURY. UNFORTUNATELY, ALL WE KNOW ABOUT DR. FLEMMING IS FROM PAPER TITLED 

“ELECTRICITY IN MEDICINE”, BY HARRISON ALLEN, M.D. IT WAS DELIVERED AT THE 

INTERNATIONAL ELECTRICAL EXHIBITION, SEPT. 30, 1884. THEY WERE DEALING WITH 

ELECTRICAL CAUTERY, AND DR. HARRISON DESCRIBES THE BATTERY DEVELOPED BY DRS 

PAUL SEILERS AND OTTO FLEMMING. IT EMPLOYS STATIONARY PLATES WITH THE 

ELECTROLYTE BROUGHT INTO CONTACT WITH THEM BY THE OPERATOR APPLYING PRESSURE 

UPON A TREADLE. THE MAJOR ADVANTAGE BEING THAT THE CURRENT CEASES AS SOON AS 

THE OPERATOR REMOVES PRESSURE FROM THE TREADLE, THUS GIVING THE OPERATOR 

CRITICAL CONTROL DURING A CAUTERY PROCEDURE. THE BATTERY IS COVERED UNDER 

PATENT 320,547 ASSIGNED ON JUNE 23, 1885, TITLED “MEDICAL BATTERY”. 
 

 

 

 

 

 

←12.8.1, is an Otto Flemming Medical Battery.; 

perhaps the one described above. Although un- 

embossed, The number of cells indicate that this was a 

clinic model and not a home unit. 



107  

 

 

←12.8.2 is a portable battery designed and 

manufactured by Otto Fleming. It is very similar to other 

portables of the time, such as offered by F.G. Otto. Note 

the Number embossed in the lid is “00”, the first in a line 

of medical batteries. The battery jar is missing but based 

on the size it appears very similar to the jar in the next 

Flemming battery (18.8.3 through 12.8.7). 

 

 

 

 

 

 

 

 

12.8.3↓ 12.8.4 
 

12.8.3 through 12.8.7 are photos of another Otto Flemming medical battery. It is 6” x 6” x 7” 

tall, and iS covered in leather. It is complete with the sponge electrodes and battery jar. The jar 

is embossed on the front: O FLG / PHILADA. A name plate in the lid reads: THE / 
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FLEMMING BATTERY / designed & perfected by / OTTO FLEMMING, / 1009 Arch Street, / 

Philadelphia, PA. Courtesy of Walt Baumgardt. 

 

 

←12.8.5 

 

 

 

12.8.6→ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

← 12.8.7 is the battery jar from 12.8.3 through 

12.8.6. 
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12.9       EDISON MEDICAL BATTERIES 

 

Like many other manufacturers of medical batteries Edison, too, offered high end equipment for 

clinical work and physicians use, but also offered the $10.00 family battery. 

The Edison Mfg., Co. was incorporated in 1900, as Edison’s personal business. It manufactured 

and marketed the Edison-LaLande primary battery as well as batteries for telegraph, telephone, 

phonograph. It also sold X-Ray equipment, medical instruments and electric fans as well as 

having a motion picture branch. The LaLande (ESB CO.) was an alkaline primary battery 

developed by Edison from an earlier design by Felix LaLande. It consisted of copper oxide and 

zinc plates in a solution of potassium hydroxide. 

Additional information on Thomas Edison can be found in Chapter 3. 

12.9.1↓ is a Galvanic Cabinet for Physicians. 
 



110  

12.9.2↓ combines a Physicians medical battery with a cautery unit, for clinical use. 
 

 

 

 

 

 

 

←12.9.3 shows the battery unit required 

to power the Cautery unit. The battery unit 

was 300 amp-hrs. 
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Edison also offered two cell 

physician’s (←12.9.4) and 

family batteries (12.9.5↓). 
Generally, the family battery 

was a single cell which could 

be upgraded to a double or 

triple cell for additional $$. 

The entire catalog of Edison- 

LaLande Medical batteries 

from the Edison Manufacturing 

Co. is included in Appendix E. 
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12.9.5↑ 



113  

12.10     STATIC MACHINES  

 

Another form of electro-therapy used what is known as a static machine.  A static machine 

generates static electricity at a very high voltage and low continuous current.  They are often 

called friction machines as friction is a popular method of generating static electricity.   These 

machines generated massive amounts of power and anyone in contact with it had to be insulated, 

a situation similar to using insulators on chair legs in fire towers.    In this case the patient either 

sat or stood on a bench with glass legs.  The set up allowed for the controlled, and, safe 

discharge of the static charge in the treatment of patients.   

 

The following is a brief primer on static electricity:  

 

 

1. As pictured above the atom consists on positively charged protons and negatively charged 

electrons.  Typically, the number of protons and electrons is the same, thus maintaining an 

electrical balance and a stable condition. 

2. When two objects make contact or when friction occurs between them , an electron is 

transferred from an atom of one material to an atom of another material.  When this occurs, 

electrons move from the material with a weaker bond to the material with a stronger bond as 

seen below.   

 

 

  

 

With this movement of electrons, the materials lose their electrical neutrality, and static 

electricity is accumulated.  The material that attracted the electrons is negatively charged and 

the material from which the electrons came is positively charged.  This is the mechanism for 
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the generation of static electricity.  It also shows why are known as friction machines.  These 

charged atoms are pictured below.   

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



115  

 

 12.10.1   Van Houten and Ten Broeck 
 
 

 

The Galvano-Faradic Manufacturing Co. was established in New York in 1870 for the express 

purpose of manufacturing Electro Magnetic Instruments of the highest quality. It offered medical 

batteries of every size from the 40 Cell Clinic battery to the more normal sized units. 

It should be noted that Van Houten and Ten Broeck (VH&TB) are listed as Proprietors for the 

Galvano Faradic Manufacturing Co. In Volume I, where we look at battery jars themselves, we 

find that Van Houten and Ten Broeck are listed as Proprietors of several companies.  If we look 

at the definition of proprietor, it means ownership.  We can gather that the Galvano Faradic 

Manufacturing Co. is owned by Van Houten & Ten Broeck, or that they are the same.     

We know that VH&TB offered battery jars themselves, or through agents. 

The following ad (12.11.1.1↓) says they were established in 1870, the same year as the Galvano 

Faradic Manufacturing Co. It also implies that they are the sole makers of various brands of 

electrical equipment and medical batteries. 
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← 12.11.1.2 is a massive Static Machine 

offered by Van Houten & Ten Broeck. It has 

four sets of static wheels and stands over 5 

feet tall. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ←12.11.1.3 is the same machine as in 

12.11.2.  This picture, however,  shows 

the low stand on which the patient sat 

or stood.  If you look closely you can 

see the glass legs on the stand to 

insulate the patient.   
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 ←12.11.1.4 is a set of glass legs used on the patient   

   benches.  They are threaded on one end, 11.5” long and 

 1.75” in diameter.  Each leg is embossed VH & TB for 

 Van Houten and Ten Broeck.   Courtesy of Bill and Jill

   Meier. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 12.11.1.5  states that Shutts Waters Co. are the sole  

 western agents for Van Houten & Ten  

   Broeck Co. Static Machines.   

 
 

 

      12.11.5  ↓ 
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← 12.11.1.6 is a milliampere meter, embossed, Van 

Houten & Ten Broeck Co. from one of their Static Machine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

← 12.11.1.7 is a battery jar attributed to the Galvano-

Faradic Manufacturing Co of New York, . It is un-embossed 

with dimensions of 1.25” x 2” x 3.5” tall. 

According to the literature, they also supplied a jar very 

similar to 14.1. It is unknown if it was their own manufacture 

or if Whitall Tatum manufactured for them. 
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12.11.1.8↑ Is a page from an advertisement of the Galvano-Faradic Manufacturing Co. of New 

York. This is one of many companies offering Medical Batteries; most of which had catalogs 

describing their offerings.; 

 

 

 

 ←12.11.1.9 is a medical battery from the 

Galvanic Faradic Manufacturing Co.   
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  12.11.1.10↑ shows a large, 40 cell, medical battery from the Galvano Faradic Manufacturing 

Co.    It would have been for Clinical use.   
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 12.10.2    C..F. Birtman   

 

 The C.F. Birtman Co. of Chicago appears to have been very similar to Van Houten & Ten Broeck.  

 I could find little information on the company other than like V.H & T.B. they produced static machines

  and X-Ray equipment.   

 

 I did find a patent  (777,833) for a static machine issued to C.F. Birtman Co. in 1904.  It is included in the

  appendix, if you’re interested.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 12.10.2.1↑ shows a set of glass legs, similar to those from VH & TB.   These are 10.5”long and 2.25”

  diameter at the top.  Each leg is embossed C.F. Birtman. 
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 Other glass legs were available, presumably for similar purposes, as seen in the photos below. 
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12.11        WAITE & BARTLETT MFG. CO. 

 

Unfortunately, I was not able to find much information on the Waite and Bartlett Mfg. Co. of 

New York. It was founded by Henry E. Waite, M.D. and S.H. Bartlett in 1881. They were 

active in supplying medical batteries for both clinical and home use, as seen in their catalog of 

1895 and 1896. Their catalog of 1920 offered only surgical supplies. They also supplied X-Ray 

equipment. I found the following patents assigned to Henry E. Waite and/or Henry E. Waite & 

Stephen H. Bartlett: 
 

 

Patent # Issued Title 

262,532 8/8/1882 Switch for Telephone 

287,896 11/6/1883 Telephone Receiver 

316,204 4/21/85 Microphone 

497,226 5/9/1893 Influence Machine (Medical 

Battery) 

422,174 2/25/1890 Grinding Electrode for 

Microphone 
674,890 5/28/1901 Static Machine 

 

 

 

 

 

 

←12.11.1 is a picture of their RANNEY CABINET 

for use in Clinics and Physician’s offices. Excerpts 

from their 1895/1896 catalog are shown in Appendix, 
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12.11.2↑ 12.11.3↑ 

12.11.4↓ 
 

 

12.11.4↑ 

12.11.2 through 12.11.4 are battery jars embossed 
Waite & Bartlett. They are Specialty batteries, likely 
used in Medical batteries. 

 

12.11.2 is embossed (arc) WAITE & BARTLETT / 

N.Y. It has the same dimensions as 11.1.7 and is 

likely, also, made by Whitall Tatum. 

 

12.11.3 is embossed (arc) WAITE & / BARTLETT / 

N.Y./ MFG. CO. Its dimensions are 1.25” x 2” x 

3.75”. Notice the beveled edges. 

12.11.4 seems to be the clear glass version of 10.11.2, 

with slightly different embossing. This version has a 

Patent Date of JULY 22 90 added beneath MFG. CO. 

Their dimensions are: 1.25” x 2” x 3.375 
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12.12      OTHER MEDICAL BATTERIES 

 
This section highlights other Medical Batteries that existed, but on which I could find no information. 

 
 
 
 
 
 

 

←12.12.1 

 
12.12.2 and 12.12.2 show Osgood’s 

Eureka medical battery. It is complete 

with battery jar (12.12.3). Courtesy 

of Tommy Bolack. 

 

 

 

 

 

12.12.2↓ 
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← 12.12.3 is the Battery Jar 

associated with Osgood’s Eureka 

Medical Battery. The jar is 

rectangular in shape with 

dimensions of 2.5” x 3.74” x 4” 

tall, with a hard rubber lid. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

←12.12.4 is another medical battery. The 

plate in the top reads: “THE DOW” / 

Portable Electric Assistant / Patent Applied 

For / G.N.CLAPP & Co. Sole Ag’ts. / 

BOSTON, MASS. 
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←12.12.5 shows a medical battery 

from “The MURRAY- 

BAUMGARTEN Surgical Instrument 

Co. / 216 West Franklin St / Baltimore , 

MD. 

 

 

 

 

 

 

 

 

 

 

 

 

←12.12.6. Little remains of a J.H.Bunnell 

medical battery. 
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12.12.7 ↓ 
 

 

 

12.12.8 ↓ 
 

 

 

12.12.7 through 12.12.9 are different 

versions of Williams Electro Medical 

Batteries. 

 

 

12.12.7 and 12.12.8 are courtesy of 

Tommy Bolack. 
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12.12.9 ↓ 
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12.12.10 ↑ 12.12.11↑ 

 

 
They published a paper “Practical Chapters on Static Electricity” by S.H. Monell M.D. of New 

York. It is presented in its entirety in Appendix G. 

 

 

A page from their catalog (12.12.11, below) shows some of what they offered. Note the 

similarity of the battery jar shown to that manufactured by Whitall Tatum. 
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12 

      12.12.12↑ 

 

 

 

 

 
Many other companies offered medical batteries, other than those shown. Included in those and 

not shown are Westinghouse, Pilling, Partrick & Carter just to name a few. 
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12.13 VIOLET RAY 

 

As the world became electrified the wet cell electro-therapy gave way to AC powered devices. 

The most common was the Violet Ray. It was merely ultraviolet, which glowed purple. I 

believe the color , at the time, fascinated people and a new craze was born. The craze with the 

Violet Ray lasted well into the 1940s. I won’t spend a lot of time on Violet Ray, as they didn’t 

use batteries and/or battery jars. It was, however, a continuation of the electro-therapy craze 

that came to be known as Quack Medicine. I would be derelict if I didn’t mention it. 

As we saw before, this craze was not only in the United States, but world-wide. Edgar Cayce, a 

popular clairvoyant of the early 1900’s popularized the Violet Ray, and his followers helped to 

promote it. Cayce was known as the “Sleeping Prophet”, as his prophecies were revealed tm him 

in a trance-like state. He awoke with this new knowledge. I have references in the 

Bibliography should you want to learn more about Edgar Cayce. 

The Violet Ray, (U-V) treatment is making a come-back, of sorts. It is used to heal the skin and 

promote blood flow among other things. It is only used by Doctors and Clinicians for 

professional use. Gone are the wild claims of it being able to cure everything. 
 

 

 

 

12.13.1 12.13.2 
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12.13.3 

 

 
11.12.1 through 11.12.3 show a Violet Ray Machine that 

was made in Germany. As you can see, with all the 

attachments, it requires two cases to hold it all. The ads at 

the time touted the attachments , at least one for every 

body orifice. 

 

 

 

 

 

 

 

 

 

 

←12.13.4 is a Violet Ray machine of 

unknown origin 
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←12.13.5 is a violet ray machine from 

Garrett & Osborn of London, England. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

←12.13.6 
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12.13. 6, above, shows the Marvel No. A-1 Ultra Violet machine manufactured by Eastern 

Laboratories, Inc. of NEW York. It was patented in 1924 and was touted to offer the following: 

Soothing effect, Stimulation and Invigoration, Pain Relief, for the treatment of Rheumatism, 

Lumbago, partial paralysis, Neuritis, Headaches, Insomnia, Brain Fog, Hair Growth, Return 

Gray hair to the normal color, Dyspepsia, Constipation, Digestive Disorders, Reproductive 

problems in men and women, etc. 

I included a brochure on the benefits of the Violet Ray in the appendix.  It includes seven pages 

of ailments supposedly cured by Violet Ray.  The list of ailments treated by ultra-violet reads 

like the list of ailments treated by medical batteries discussed earlier.  It is lists like this of  

ailments that couldn’t possibly be affected by either Violet Ray and/or Medical Batteries that led 

to their demise.  
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 12.14      POCKET BATTERIES 

 

The popularity of the medical battery led to a need to downsize the batteries to something that 

could be carried in a pocket or purse. This enabled you to carry the battery with you to use 

anywhere, anytime, not only at home. 

A pocket battery is nothing more than a medical battery reduced in size to fit in a pocket or purse. 

Somewhat surprisingly, most of the pocket batteries discovered to date have used wet cell 

technology, but on a much smaller scale. 

 

 

12.13.2 SMITH & SHAW ELECTRIC CO. 

 

←12.14.1.1is a medical battery manufactured by 

Smith and Shaw Electric Co. of New York. It was 

touted to cure all kinds of ailments. It was powered by 

one or two closed cells, also manufactured by Smith & 

Shaw. It is called a pocket battery, as it was designed 

to be carried with you. It is a single cell unit, and 

measures 6” x 3.5” x 1.25” high, O.D.   

 

 

 

 

 

 

 

 

 

 

 

12.14..12→ 

 

 

 
12.1.2 is the double cell version of the Smith and 

Shaw pocket medical battery. It measures 7.125 x 

3.875 x 1.5” high. 
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12.14.1.3 is the battery used in the Smith & Shaw units 

shown above. 

 

 

 

 

 

 

 

 

 

 

 

 

 

12.14.1.4↓ (below) is a close up of the printing in the lid of 12.1.2. 
 

 

 

 

 

 

12.1.3↑ 

 
I could find no information on). The Smith & Shaw Electric Co. They were located at 168 West 

34TH St., New York, and were in business in the 1880s. Just when they incorporated is not 

known. It is known that they marketed in the 1880s, a closed cell pocket battery, (above). 

They describe it as: “Combining Improvements of so Radical a Nature as to make it the Battery 

Of The Age. 
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A pamphlet by Smith & Shaw describing the battery is duplicated in Appendix F. 
 

 

The Smith & Shaw medical battery used Mercury 

Bi-Sulphate, which today is a hazardous 

substance. In the late 19TH and early 20TH 

centuries the dangers of Mercury compounds 

were unknown. And yet, because the dangers 

were unknown, we had everyday people mixing 

their own chemicals to prepare the batteries. It 

is purely speculation but, could it have led to the 

seeming unpopularity of the pocket battery. 
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12.13.3 DR. DRESCHER 
 

 

←12.14.2.1 shows another pocket sized 

medical battery It is the Dr. 

DRESCHERS Pocket Electro-Magnetic 

Machine No. 1. A patent in the name of 

Dr. Drescher, for what I believe is this 

machine, is included in the Patents 

section, Chapter 77. The insert in the lid 

identifies it as Dr. Drescher’s machine. It 

was manufactured by F.G. Otto & Sons, 

who are listed as the sole proprietors of 

Dr. Drescher’s Patent Electro Medical 

Apparatus. There is a small insert which 

reads Otto Fleming / 729 Arch Street / 

Philadelphia, PA. 

Otto Fleming was a physician in 

Philadelphia, who in the early 1880s 

patented  “Otto  Fleming’s  Electric 

Machine and Induction Coil”, known as Faradic Battery No. 1. Dr’s Drescher and Fleming were 

obviously supporting and endorsing each others machines. 

 

 

←12.13.2.2 a picture of Dr 

Drescher’s Pocket Electro- 

Magnetic Machine No. 3, also 

manufactured by F.G. Otto & 

Sons. Reading the cover insert 

shows that it used a Bisulfate of 

Mercury battery, Likely similar 

to what we saw in 12.1.1 to 

12.1.3, for the Smith & Shaw 

pocket battery. The dimensions 

of the box are 7.5 x 4 x 1.5” high 

It is a little strange that neither 

of Dr. Drescher’s pocket 

batteries could have used the 

battery jar with his initials on it, 
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12.14 MEDICAL BATTERIES FROM OUTSIDE THE U.S. 
 

 
With everything that was happening in this country at the time, we easily forget that the entire 

world was awaking to the wonders of electricity at the same time. Not to be out done, 

manufacturers from other than the U.S were involved in the medical battery business. 
 

 

Charles Chardin of France offered medical batteries as seen in 12.15.1↑ and 12.15.2↓. 
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12.15.3↑ is a page of instructions that came with 12.15.1 
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12.15 4↑ 12.15.5.5↑ 

 
13.4 and 13.5 are porcelain battery jars used in the Chardin medical batteries. 
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12.15.6 is a medical battery from Garrett & 

Osborn of London, England. From the picture 

it appears to be a Violet Ray (Ultraviolet) 

machine that ran on household current rather 

than batteries. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

← 12.15.7Is a pocket battery from A. 

Gaiffe of Paris, France. 
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 13  RAILROAD SIGNALING 
 

 
Railroads were not always about safety, which led to numerous accidents. As long as the death 

toll was low no one really cared. The false sense of security was caused by a few things: 

12.14.2 The entire country had only 1,098 miles of track in 1835. In 1850 this had only 

increased to 9,021 miles of track. 

12.14.3 Train trips were short. 

12.14.4 Trains did not run at night. 

12.14.5 Due to poor tracks, train speed was in the range of 10 to 18 miles per hour. 

About 1850 railroads expanded rapidly, much of it using cheap construction. Compared to 

England, American railroads were cheaply made with shoddy workmanship and materials. 

American railroads had sharp curves, steep, bumpy grades and poor construction techniques. 

English rails were built for permanence and quality. They used double tracks to eliminate 

collisions, bridges were stone rather than wood, curves were generous, and grades reduced. We, 

on the other hand, merely laid track as quickly as we could. Government policy actually 

encouraged shoddy construction through the land grant program, which gave the railroads land 

and loans only after track was installed. 
 

 

 

13.1↑ shows the exponential growth of the railroads in the U.S. during this period. By 2014 the Miles 

of Track had declined to 161,000 miles, about what it was in 1890 
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Appendix I shows U.S. maps with railroad tracks laid by the decade. 

All of this helped to set the stage for rail disasters that began in 1853. In that year alone 234 

passengers were killed. Many accidents and deaths were caused by derailments, bridge 

collapses, Boilers bursting, etc. 

Up to this time trains ran on the Time Interval Rule. It was a safety system bases on timetables 

alone. The problem was knowing where a train was, even if you couldn’t see it. . 

• If one train was delayed, waiting trains had to wait one hour. 

• A brakeman would walk 20 minutes ahead with a red flag. 

• The engineer would move the train forward to the first brakeman and send a second 

brakeman another 20 minutes forward. 

• This process was repeated until the train reached the next scheduled stop. 

• With the train, now, found, a new schedule was set. 

As you can see this system was exhausting, cumbersome and time consuming, with many 

engineers taking it upon themselves to change the rules. This was coupled with the advent of 

emigrant trains, which were used to move new arrivals to this country west to new opportunities. 

These trains were overloaded, using old equipment, and were run as specials, outside of the 

schedules and timetables of regularly scheduled trains. As a result, no one knew where they were 

or even if they existed. and essentially, by default, they became targets. T h e s e  i m m i g r a n t  

t r a i n s  b e t w e e n  1 8 6 5  a n d  1 9 2 5 .   Our single-track system, at the time led to head- on 

and rear-end collisions, most of which were attributed to human error, at the time. Most of these 

would have been preventable had we had a system in place.   

Looking at railroad deaths and their causes is interesting.  Up to the early 1900s there were a 

number of railroad bridges that collapsed due to shoddy construction mentioned above.  There 

were many collisions with two trains on the same track or track giving way under the weight.  

Some were caused by too tight a radius on curves.  I could find no record of immigrant deaths.  I 

doubt if records were kept.   

I charted railroad deaths by decade  in 13.2   I believe it makes sense considering what we know.  

There was an increase in the mid to late 1800s as rail travel increased, at about the same time the 

government  started running immigrant trains.  The Block track system was installed from 1880 

to 1900.  The immigrant trains stopped running in the mid-1920s.     
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     13.2↑ 

The first signals used on American railroads were flags used in the 1830s. This was followed by 
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a system of balls hoisted up or down a pole. This was first used on the New York and New Haven 

Railroad in 1852. Signals were changed based on telegrams received at each signal station. 

One thing the early signaling systems had in common was that they required an attendant at 

each railroad crossing to manually change the signals. 

 

 

←13.0.2 shows an early ball system of 

signaling, with the small building where an 

attendant sat waiting for instructions. If the 

track was clear a red ball was raised to the 

top. This became known as “High Balling, a 

term that is still used. 

 

 

 

 

 

 

 

 

 

 

13.0.3 → shows a later mechanical system, still requiring 

an on-site attendant. 
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The Union Switch and Signal Co., founded by George 

Westinghouse in 1881 was in the forefront of automatic 

signaling, developing automatic electrical systems, which were widely used by the 1890s. 

For those that are interested in a beginner’s guide to signaling, I refer you to: 

• 

• https://econstructioncareers.com/news-insight/rail-signaling 

• www.chartertoconductor.com/railroadsignals. 

Railroads were a major user of battery jars to power track Block signals to alert trains and others 

of possible dangers. The batteries were generally kept in boxes adjacent to the signals. 

Many times, on porcelain battery jar lids you will find the initials R.S.A., A.R.A., A.R.S. These 

stand for: Railway Signal Association, American Railway Association and American Railway 

Signaling, respectively. These associations worked together to insure and improve railway 

safety. These various organizations had manuals of practices and procedures on signaling, many 

of which originated in England and were brought to the United States.   

Signal lights soon became an important part of signaling. The earliest signal lenses were used in 

lanterns, with lens color being of utmost importance. There could be no mistaking colors or an 

accident might happen. This issue was further complicated by the fact that the lamps used 

orange-tinted fuels, which changed the resultant color. The work of Dr. William Churchill at 

Corning Glass Works resulted in the adoption of six RSA standard colors. They were officially 

accepted by the R.S.A. on Oct. 10, 1905. Photos 15.3 to 15.4 show these official colors. 

https://econstructioncareers.com/news-insight/rail-signaling
http://www.chartertoconductor.com/railroadsignals
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←13.0.4: The official RSA signal colors. Left to 

Right. (Top) RSA Red, Yellow, Green. (Bottom) 

RSA Purple, Blue, Lunar White. 

 

 

 

 

 

 

 

 

←13.0.5: The opposite sides of the three 

bottom lenses in 15.3. Left to Right. RSA 

Purple, Blue, Lunar White. 

 

 

 

 

 

←13.0.6: The RSA Purple, Blue and 

Lunar White lenses from 13.0.4 – 1 and 

13.0.5, when lit. Note the change in 

color. 
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←13.0.7: The RSA Green and Blue 

Lenses when lit. 

 

 

 

 

 

 

 

 

The standard colors were (and remain) RSA Signal: Red, Yellow, Green, Blue, Purple and Lunar 

White. Lunar White is a pale blue glass that, when lit, appears as pure white, just like the light 

from a full moon. In time, these color standards were adopted by the U.S. Federal Bureau of 

Standards, not just for railroads’ signal light colors , but for navigation, highway and aviation 

signal lights. They eventually became the world-wide standard for all transportation signal 

colors for day and night use. 

Keep in mind that the A.R.A., R.S.A. or A.A.R. designations were only found on the porcelain 

lids. The battery jars to which they were fit were standard glass jars. To date, I have found the 

signal designation on the following lids: 
 

• L.S. Brach Chapter 9 A.R.A., Lid Only 

• Edison (BSCO) Chapter 17, R.S.A. Lid Only 

• Edison (BSCO) Chapter 17 R.S.A. Porcelain Jar & Lid. 

• National Carbon Chapter 36 A..A..R. Lid on Corning Jar 

• National Carbon Chapter 36 R.S.A Lid Only 

• Union Carbide& Carbon Chapter 54 A.A.R. Lid on unembossed jar 

• Waterbury Chapter 59 R.S.A Lid Only 

• Waterbury Chapter 62 R.S.A. Lid on Whitall Tatum Jar 
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13.1 DR. WILLIAM ROBINSON 

 
The block system was developed in the 1860s to help control rail traffic. Dr William Robinson 

championed the block systems, until it was perfected. 

His first endeavor was the “Open Circuit” system, which he exhibited at the American Institute 

Fair In NYC in 1870. It consisted of isolating sections of track into blocks. A low voltage was 

applied across the tracks from battery jars placed adjacent to the tracks. If a train entered the 

block a circuit would close via a relay. When the train exited that bock of track, The circuit 

would automatically open.  Messages could be sent to the applicable signal stations to change 

the signals. Although the exhibition seemed to be a success, Dr. Robinson found several serious 

flaws: 

• A train enters the block and drops off a car or more, then exits. As it exits the system 

will show an “all clear”, not knowing the train had separated. 

• A train may enter from a siding or from the opposite end, not affecting the signal, which 

still shows “all clear”. 

• If a line wire should break or the battery fail, the system will show an “all clear” signal. 

This led Robinson to the Closed Block system, which is still used today. As in the Open Block, 

the tracks are electrified on one end of the block, as before. In this case, however, at the other 

end of the section, a relay magnet is connected to the opposite rails. Thus, the current passes 

through the whole length of the block, keeping the relay on continuously closed circuit as its 

normal condition. A train entering from any direction will short circuit the current from the 

relay, instantly opening the signal circuit to the “Danger” position. 
 

13.1.1 ↑ is a simple schematic of the Closed Block system. 
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13.1.2 ↑ is a more elaborate schematic of the Closed Block System.  Note the battery jars depicted, 

which provided the power.  
 

 

 

 

 

13.1.3 ↑ 
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13.1.3 and 13.1.4 are other schematics of the Closed Block system, one showing an unoccupied 

block and the other an occupied block. 

 

 

13.1.4 ↓ 
 

 

 

13.2  Union Electric Signal Co 

 
For more in-depth information, I recommend: https://railroad signals.us It provides somewhat 

of a history of signaling starting with Semaphore and going through the various types such as 

Search Light, Color Light, Position Light, Twilight as well as the types of signaling used by 

each railroad. 

Although standardization of railroad signaling has come a long way, some of the older and 

smaller railroads still use different signaling methods, which requires engineers to be familiar 

with different systems. 

 

 Dr. Robinson founded the Union Electric Switch & Signal Co. to facilitate the implementation of his

  Block Signaling System.  In 1881, George Westinghouse founded the Union Switch & Signal Inc, 

 which was a merger of Robinson’s  Union Electric Switch & Signal Co.  Switch & Signal Co. .and the

  Interlocking Switch & Signal Co..    U.S.& S. operated as an independent supplier of signal equipment

  to the Railroads.    In 1917 it became a subsidiary of the Westinghouse Air Brake Co., which in turn 

 was purchased by American Standard in  1968 and operated as a separate Division.  In 1988 U.S. & S. 

 was purchased  by Ansaldo STS, an international supplier of Signaling and Control systems.  In 1993 it

 became a publicly traded company on NASDAQ  
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13.3        RAILROAD SIGNAL JARS AND LIDS 

 

Although many companies manufactured battery jars for Railroad signaling, Corning jars seem 

to be the most common. 

Similarly, Edison lids have been the most common, found with the signaling designations. That 

being said, I have found some with Waterbury, Union Carbide and National Carbon embossing. 

 

 

 

 

 

 

 

 

 

 

 

 

13.3.1→ is a Corning jar 

with a National Carbon Co. 

lid. The lid (13.2.2) is 

embossed (arc) A.A.R. 

SIGNAL CELL / 

NATIONAL CARBON 

CO. INC. / NEW YORK, 

   N.Y. / Made in U.S.A. 
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13.1.5 ↑ 
 

 

 

 

 

 

 

←13.2.3 is lone Edison Lid. 

It is embossed (arc) R.S.A. 

SIGNAL CELL / EDISON / 

<BSCO> / PRIMARY 

BATTERY / patented / other 

patents pending / Reg. U.S. 

Trade Pat. Off. / Thomas A. 

Edison (script) / Mark / (arc) 

THOMAS A. EDISON INC. 

ORANGE, N.J. 
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←13.2.4 is a lone 

Waterbury lid, 

embossed: (arc) 

PATENTED / (arc) Oct 

27. 1886 April 13, 1897 / 

(arc_ A.R.A. SIGNAL CELL 

/ THE WATERBURY 

BATTERY CO. / 

WATERBURY / CONN. 

/ U.S.A. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

← 13.2.5 is a lone National; Carbon Co. lid, similar to 

13.2 1. This one is marked R.S.A. rather than 

A.A.R. Signal Cell. This one is embossed 

CLEVELAND, O rather than NEW YORK, N.Y. This 

one has no Made in U.S.A. embossing. 

The Country of Origin label became mandatory in 

1891, making 13.2.5 older than 13.2.1. 
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←13.2.6 is a Corning battery jar 

embossed : Made In U.S.A. / 9BJ2 / 

CORNING. The dimensions are 6.75” 

diameter x 11” tall. The lid is the same as 

13.2.5. 
 

 
It should be noted that a 9BJ2 jar has 

been found with an EDISON lid, 

identical to that of 13.2.3. 
 
 
 
 
 
 
 
 
 
 
 
 

 

←13.2.7 is a lone porcelain lid from the 

National Carbon Co. Embossed: (arc) 

A.A.R. SIGNAL CELL / contains 

caustic / (arc) NATIONAL CARBON 

COMPANY / (arc) A Division of U.C. 

& C. Corporation, 

New York, N.Y.  Made in U.S.A
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13.2.8↑ 13.2.9↑ 
14.2.9 is porcelain lid found with the battery jar in 14.2.8. Because of the separate port in the lid for 

adding battery oil, this may have been an early Edison signaling lid As of now there is no evidence to 

support this assumption.   

 

 

 

 

←13.2.10 is a porcelain lid for a signal 

 jar. It is embossed (arc)A.R.A 

 Signal Cell / L.S. BRACH Mfg. Co. 

   / Newark, N.J. 
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14.0 TELEGRAPH AND TELEPHONE 

 

 
As I stated earlier, there were those who looked at electricity as a great idea in search of an 

application. Anything that could be electrified, was. Telephone, Telegraph, Doorbells, 

Phonographs, radios and countless other applications were electrified. The one thing they had in 

common was a battery jar in which to generate the electrical current. You could almost play Fill 

in the Blank with the application. 
 

 
 

 

 

14.1 TELEGRAPH 

←14.0.1 is a generalized depiction of an 

electrical circuit from Chapter 3. You could 

replace the light bulb with almost any 

application and be correct. Battery size, 

etc., may vary, but the general concept is the 

same

 

Telegraph is a device for sending and receiving messages over long distances. It was first used 

commercially by Cooke and Wheatstone in England in 1837. They had developed it for railway 

signaling, but the railroads in England rejected it in favor of a short-range system.   The 

telegraph was the first major commercial use of battery jars, starting in the mid-1840s.   

Whereas most early systems used multiple wires, the system developed by Morse, in the United 

States, was a single wire system. By 1844 the Morse telegraph system had connected Baltimore 

to Washington, and by 1861 the east and west coasts of the American continent were connected. 

The telegraph became a means of general communication. A revised Morse system was adopted 

as the standard for continental European telegraphy in 1851, which was to become the basis of 

International Morse Code. England, however, continued to use the Cooke & Wheatstone system, 

as late as the 1930s, in some places. This required translation specialists familiar with both 

systems for International messages. 

Western Union, who dominated the Telegraph industry for over half  century, got its start as a 

result of a merger between the New York and MISSISSIPPI PRINTING TELEGRAPH CO. and 

several smaller firms in 1851.   
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   In 1851 the Bureau of Census identified over 70 different telegraph companies operating in the United 

 States.  Most of them were small and perhaps only operated a single line between two major cities.  For 

 example, ten separate companies ran lines into New York City.  There were  three competing lines 

 between New York and Philadelphia, Three between New York and Boston, a four between New York 

 and Buffalo.  In addition, there were two lines between Philadelphia and Pittsburg, two between Buffalo 

 and Chicago, and three between the mid-west and New Orleans.  Two firms that are mentioned in 

 telegraph history are the Atlantic and Pacific Telegraph Co. and the American Union Telegraph.  

 Information is scarce on them, other than that they later were absorbed by Western Union,  Because of 

 its size companies had trouble competing with Western Union and it was a monopoly in the telegraph 

 business.     

 

 

 

 

 

 

 

 ←14.1.2 is a large tin cup from the American Union 

Telegraph Co.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The one thing the Telegraph could not compete with was the telephone.   14.1.3 shows the telegraph and 

 telephone history over time in the United States.  I was surprised that the telegram held on as long as it 

 did.  It turns out that the telegram could give them something that nothing else could until the end of the 

 20TH Century, a printed copy.   

 You notice a pause in the growth of telephones in the 1940s.  That is a time when most factories ceased 

 domestic production  in the US, in favor of war time production.    
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←14.1.1, the cover 

picture of Volume II, 

shows a typical telegraph 

set-up (circa 1860). 

Notice the two battery 

jars, on the left, to power 

the unit. 
 

 

 

 

 

 

 

 

 

 

 

14.1.2↑ 

The simple schematic in 16.1.2 shows the basic telegraph set up. You have your power source, 

which was a few battery jars, the telegraph key and the sounder. The power source was one or 

more battery jars connected in series. The number of jars needed depended on the distances 
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involved.  14.1.3↓ shows a long distance battery set up. 

 

 

What I termed as “Quart” battery jars were likely used for telegraph service. 

The telegraph key was basically a switch which was turned on or off by the operator. Depressing 

the key, briefly, creates a short signal (dot). Depressing it for a moment creates a longer signal 

(dash). A sequence of dots and dashes represents letters and numbers. 

 

 

 

 

 

 

 

←14.1.4 shows a telegraph key and a 

sounder, two integral parts of a telegraph 

system. 
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A sounder converts the electrical pulses from the key into audible sounds which are picked up on 

the receiving end and translated into the original message. Originally, an operator translated the 

message by hand. Later a machine with a stylus would receive the message and print it. 

. 

 

 

 

← 14.1.5 completes the picture with 

a morse code translator. Note that 

there are different versions of Morse 

Code, with the International being 

different from the American. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Partrick and Carter offered two kits for learning telegraphy.   One was the basic students  “Champion“

  kit, while the other was the “Premium” Learners Apparatus.  Both are pictured on the next page.   
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14.2 J.H. BUNNELL & CO. , BUNNELL TELEGRAPHIC & 

ELECTRICAL CO. 

 

No discussion of the Telegraph would be complete without a discussion of Jesse H. Bunnell. 

Not only was he a major player in the early telegraph industry, but the history is so very 

interesting, as well. 

Jesse was born in Ohio in 1843 and was delivering telegraph messages at age 11. At 13 was a 

full-fledged telegraph operator. He set a world speed record of 32 words/minute (average) over 

two hours at age 17. When the Civil War erupted, he joined the Union Military Telegraph 

Service (UMTS), which had been organized by Andrew Carnegie, himself a telegraph operator at 

age 15. Starvation and exposure during McClellan’s campaign of 1864, weakened him to the 

point of having to resign. 

He partnered with James Partrick , successor to Chester, Partrick & Co. from 1864 – 1872. He 

worked for L.G. Tillotson from 1875 – 1878, before starting his own company, J.H. Bunnell & 

Co. He hired Charles McLaughlin as a partner in charge of sales, etc. so he could concentrate 

on new innovations and manufacturing of telegraphic supplies. He soon branched into a variety 

of electrical items, both as manufacturer, wholesaler and retailer. They produced fire alarm 

equipment, burglar alarms, security systems and medical equipment, including medical batteries. 

Jesse died in 1899 leaving uncertainty as to the future of J.H. Bunnell Co. 

McLaughlin moved quickly to reassure their customers that the company was alive and well.. In 

October of 1899 McLaughlin and four others filed to incorporate J.H. Bunnell & Co. in the state 

of N.Y. Mclaughlin’s move did not sit well with the Bunnell family, however. Although they 

had possession of Jesse’s patent rights, they could not stop the surviving partner from continuing 

the business as J.H. Bunnell & Co. . Their response was to form their own company, in 

competition with J.H. Bunnell & Co. In January of 1900 the Bunnell Telegraphic and Electrical 

Co. was formed. Its major incorporators being Mary Bunnell, Jesse’s widow, their son Dewitt 

and Son-in-Law, Albert Wise. 

Competition was fierce between the two companies . The March 20, 1900 issue of The 

Telegraph Journal carried opposing, full page ads from the two companies. 

J.H Bunnell & Co. claimed “We own the Good-Will, Name, Copyrights, Trademarks and all the 

other assets of the old firm of J.H. Bunnell & Co. and propose to maintain our rights in the 

premises. Attention is called to these facts so that liability may not be incurred by dealing with 

unauthorized concerns.” 

The Bunnell Telegraphic and Electrical Co. read: “Don’t be misled by evasive statements, and 

buy inferior goods , purporting to be manufactured under our patents. All patents of Jesse H. 

Bunnell, deceased, are owned and retained by his estate. And we are the only firm authorized to 

manufacture thereunder.” 

The management team of J.H. Bunnell was experienced and solid, unlike the team of Bunnell 

Telegraphic and Electrical, which was young and relatively inexperienced. Dewitt, the General 
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Manager of Bunnell Telegraphic & Electrical Co. died of Typhoid Fever in 1900, only months 

after the company was formed. The two things the young company had, however, were plenty of 

capital and a skilled and experienced workforce at the manufacturing level. 

Both companies expanded and increased production in 1901. J H. Bunnell, after a fire, built a 

larger factory in New York. Within a few weeks of its opening, The Bunnell Telegraphic & 

Electrical Co. announced the purchase of the entire business and factory of the National Electric 

Mfg. Co. in Milford, CT, which was already capable of producing district and fire alarm call 

boxes, etc. 

In September of 1902 Albert Wise approached Charles McLaughlin with an offer to purchase his 

majority share of J.H. Bunnell & Co. Perhaps the timing was right; McLaughlin was 59, and had 

just lost his wife a few weeks earlier. He accepted the offer. By the middle of 1903, the two 

companies were merged and McLaughlin retired. Wise was president and John Ghegan from 

J.H. Bunnell & Co. was, V.P and General Manager. Ghegan became president in December of 

1903 when Wise died from complications following a trolley accident. 

The competition between the two companies left an improved manufacturing base for J.H. 

Bunnell & Co., now with three factories. The Telegraph Age had this opinion of the new 

management team: “These eminently practical men form probably the strongest combination 

ever established in this country for the manufacture of telegraphic apparatus.” 

It appears this opinion was largely based on the inclusion of an additional director. The 

announcement had read “The new officers, ‘together with Jesse H Bunnell’ constitute the Board 

of Directors”. It turns out that Jesse’s youngest son, Jesse H. Bunnell, Jr. who had been lost in 

obscurity, had been named to the Board. Only 22 years of age, at the time, he had already 

worked in the company’s factories for several years. 

Unfortunately, the men of The Bunnell family were cursed with short lives. Jesse was taken ill 

on a train from California to New York in 1912. He died in a hospital in La Junta, Colorado at 

age 30. It turns out he had been experimenting with cocaine and opium while in California. He 

actually died of a drug overdose on that train. 

The J.H. Bunnell & Co. continued to flourish, moving to Long Island in the 1930s, where it is 

still in business today. 
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14.3  Telephone 

←14.2.1 is a battery jar embossed J.H. BUNNELL & Co. / N.Y. I 

wasn’t sure where to put it, but as, I believe, J.H. Bunnell was 

strictly telegraph related, I placed it here. It is 4” in diameter x 8” 

tall, with a ground lip. It is circa 1875. Manufacturer is unknown, 

but I suspect Whitall Tatum. 

 

A telephone is a device that permits two or more users to carry on a conversation when they are 

too far apart to be heard directly. In 1876, Alexander Graham Bell was the first to be granted a 

United States patent for a telephone 

The essential elements of a telephone are a microphone (transmitter), earphone (receiver) which 

reproduces the voice at a distant location. Today, receivers and transmitters are usually built 

into a handset which is held up to the ear and mouth during conversation. It should be noted that 

early phones had separate microphones and receivers. 

The transmitter converts the sound waves to electrical signals which are sent through the system 

to the receiving telephone, which converts the signals into audible sound in the receiver. 

Telephones permit conversations in both directions simultaneously. 

A power source was needed to transmit the audio over the wires to the person on the other end. 

In the early phones, “quart” sized battery jars, in the base of the phone, provided the power. See 

14.3.1 and 14.3.2, below. 

https://en.wikipedia.org/wiki/Alexander_Graham_Bell
https://en.wikipedia.org/wiki/Patent
https://en.wikipedia.org/wiki/Microphone
https://en.wikipedia.org/wiki/Earphone
https://en.wikipedia.org/wiki/Handset
https://en.wikipedia.org/wiki/Sound_wave
https://en.wikipedia.org/wiki/Signal_(information_theory)
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14.3.1↓ 14.3.2↓ 
 

The receiver on an early phone hung on a hook on the side of the phone. Picking it up 

completed the circuit, with the power coming from the battery jars in the base of the phone. 

This alerted a person on the other end that you wanted to talk with them. Telephones were 

leased in pairs to subscribers who had to arrange for a telegraph contractor to construct a line 

between them, for example, between a home and a shop. Users who wanted the ability to speak 

to several different locations would need to obtain and set up three or four pairs of telephones, 

one for each location . 

Telephone Exchanges soon changed all that. In 1878 the first commercial telephone exchange 

was formed in New Haven, CT, with 21 subscribers. All calls were placed through a central 

office, where an operator placed the call for you. You used a magneto to alert the operator you 

wished to make a call. Turning the crank produced an alternating current (AC) at 50 – 100 volts, 

which rang a bell to alert the operator. The power was still generated at each individual phone. 

The first telephone, I remember, was a party line.  The calls were placed through a switchboard.  

It was a three-party line,, so Party A had one ring, party 2 had two rings, etc.  All the parties on a 

party line heard the phone ring even if the call wasn’t for them, telling them who the call was 

for.  Eves dropping was common on a party line.  If you were careful you could listen to your 

neighbors’ conversations.  14.1.3 shows the growth of the telephone vs the telegraph. 
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14.3.4↑ shows a typical Telephone Exchange switchboard, where an operator connected phone 

calls from and to the subscribers. 

As electrical power became more common, particularly in urban areas, the power source was at 

the Exchange offices and used by all subscribers. 

 

 

 

 
Early telephones were locally powered, using either a dynamic 
transmitter (magneto) or by the powering of a transmitter with a local 
battery. 

←14.3.5 shows a Magneto cradle phone, from the 1880s. 
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←14.3.6 shows a magneto wall phone. Turning the cran, 

produced an alternating current (AC) at 50–100 V. This 

rang a bell to alert an operator at the local telephone 

exchange that you wished to make a call. With the 

exchange, you could use a single phone to speak with 

anyone who was a member of the exchange. Separate 

phones and lines were not needed. 

 

 

 

 

 

 

 

 

 

 

 

 

14.3.7 → is a magneto that would have 

been used in such a phone. 

 

 

 

 

 

 

 

 

 

By around 1900, large racks of motor-generator sets in the telephone exchange could supply this 

ringing current remotely instead and the local magneto was often no longer required,[2] but their 

use continued into the mid-20th century, particularly in rural areas., where large power 

exchanges were not available. Some local farming communities that were not connected to the 

main networks set up barbed wire telephone lines that exploited the existing system of field 

fences to transmit the signal. 

 

 

The following pictures (14.3.8 through 14.3.11) show the Timeline Evolution of the telephone. 

As time went on you can see how rapid the evolution became. 

https://en.wikipedia.org/wiki/Telephone_exchange
https://en.wikipedia.org/wiki/Telephone_exchange
https://en.wikipedia.org/wiki/Motor-generator_set
https://en.wikipedia.org/wiki/Telephone_magneto#cite_note-Kennedy%2C_Electrical_Installations%2C_1903%2C_Motor_generators-2
https://en.wikipedia.org/wiki/Barbed_wire_telephone_lines
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14.3.8 ↑ 

Prior to the hand crank phones of the 1880s, phones used battery jars to provide the necessary power. 
 

14.3.9 ↑ 
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14.3.10 ↑ 
 

14.3.11 ↑ 
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15.0 STREET CARS 

 

 
Even though electric vehicles (EVs) were not to be, at the time. Street Cars were a popular form 

of public transportation at the end of the 19TH and early 20TH Centuries. 

As a bit of history. Street cars were 

originally horse drawn carriages, 

such as shown in 15.0.1. They were 

later redesigned to the railcar design 

we’re familiar with, in order to hold 

more people, but were still horse 

drawn. A re-design of the system 

led to tracks being installed on the 

streets to hold the steel wheels on the 

cars. This made it easier for the 

horses, as the cars rolled more 

smoothly. 

15.0.1↑ 

The first electric street car systems appeared about 1890. By 1900 over 200 cities had electrical 

street car systems. By 1910 this had increased to approximately 500 cities. 

 

 

 

A typical electric street car 

from 1930 is pictured in 

←15.0.2. Note that the car 

pictured is powered from an 

overhead electrified wire 

that ran above the street, 

over the car. A boom 

extending from the top of 

the car was in continuous 

contact with the wire. 
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←15.0.3 shows 

one of three 

installations in 

Buffalo, NY. It 

was installed in 

1898. It 

consisted of 270 

cells with a 

capacity of 2400 

Amps. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Electric Storage Battery Co. (E.S.B. Co.) of Philadelphia played a major role in supplying 

power for street cars. E.S.B. was founded by William Gibbs in 1888. Gibbs had previously 

purchased the ideas and patents of Invertor Clement Payen, whose advances made the storage 

battery a commercial product. By December of 1894 Gibbs had all the patents and patent rights 

concerning the manufacture and use of electric storage batteries of the General Electric Co., The 

Edison Co., The Thomson-Houston, The Brush, The Accumulator Co, the Consolidated Electric 

Storage Company and the General Electric Launch Company. This gave ESB the sole right to 

supply this country with electric storage batteries of all the various types previously invented. 
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In appendix G, I have included a catalog from The ESB C0, from 1906, It gives you an idea of 

the size and numbers of battery jars required for such power stations. 

Appendix H shows part of a presentation made by The ESB Co. at The Street Railway 

Conference in Detroit in 1902. It shows several of the ESB Power Plant installations providing 

power to Trolley cars at the time. 15.0.3 is part of that presentation. At the time of the 

presentation there were over 200 such installations across the country. By 1920 this had risen to 

approximately 500 installations. 

The majority of the street cars received their power from an overhead electrical wire, which was 

powered from the electrical sub-stations, pictured previously. The car received the power from 

the wire via what is known as a Trolley Pole. A patent for such a device is included in the 

Patents chapter. Later versions used a third rail which supplied power. The earliest third rails 

were in a trench dug between the other two rails, with subsequent versions running adjacent to 

the other rails. In each case, contact had to be maintained with the car in order to power it. 

 

 

← 15.0.4 shows a Trolley pole for a street 

car that ran on metal tracks laid in the street. 

The single connection worked well, as the 

track provided grounding for the car. 

 

 

 

 

 

 

 

 

 

15.0.5 → shows a trolley pole connection that 

ran on rubber tires on ordinary streets. The 

second connection in such a system is actually 

grounding the system 
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← 15.0.6 shows a typical pulley 

attachment for connection to the overhead 

wire. 

 

 

 

15.0.7 ↓ is a close up of the pulley itself. 
 

 

 

 

 

 

 

 

 ←15.0.8 is an insulator system used on 

  trolleys, most likely those with an overhead

  connection.   Courtesy of Walt Baumgardt.
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← 15.0.8 is a general schematic of a 

third rail configuration. It should be 

noted that some early trolley systems 

had the third rail running between the 

two running rails. A trailing wire 

connected to the rail through a slot in 

the pavement. 

 

 

 

 

 

 

 

 

15.0.9↓ shows three different third rail configurations: Top, Side and Bottom Contact. 
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Following are pictures of different styles of third rail insulators: 15.0.10 is Courtesy of Walt 

Baumgardt. 
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As you can see from the Pictures in Appendix H, the Street Car power house system dwarfed the 

Farm Battery Installation. Street cars required huge storage batteries to provide the constant 

power needed. Farm system requirements are small in comparison. 

The company provided additional information stating that the 152 installations prior to Oct. 1, 

1901 provided an aggregate of 98,000 KWH and the 220 installations prior to Oct. 1, 1902 

provided an aggregate of 130,000 KWH. 

 

By 1930 many of the street cars had disappeared. There are several reasons for the demise of the 

street cars (trolleys) during this period, many of them related to cost. Fares had initially been set 

at 5 cents, and many contracts stipulated that fare. In other cities, changing the fares required 

approval by local governments, none of which wanted to be the first to increase fares. Most of 

the cities had stipulated in the contracts that the streetcar companies were responsible for the 

maintenance of the streets around the tracks. The companies found themselves with no way to 

increase fares, while their maintenance costs were increasing. This was coupled with the fact 

that people wanted their own vehicles (cars). The decrease in riders further reduced revenue. 

Within a few years, most of the streetcar companies were forced into bankruptcy. 

In the early-1900 New York City had power stations all over the city to power the trolleys with 

the overhead DC system, before switching to the AC third rail system. Today Mayor DeBlasio 

Is proposing a new trolley system connecting Queens and Brooklyn. Scheduled for completion 

in 2024 and travelling a distance of 17 miles, it will be the first trolley in New York in over 100 

years. 

What might the world be like today, if Edison had been able to supply an automobile battery to 

Henry Ford, or if Henry Ford had not stipulated that it had to be an Edison Battery. Henry Ford 

is known to have terminated engineers who experimented with other than Edison battery. Would 

things have turned out differently if Edison had been able to provide a battery for Ford’s Electric 

Vehicles. 

Would the future of Electric, public transportation have turned out differently. Would the 

pressures of WWI still make the internal combustion engine the engine of choice at the time. 

We will likely never know the answer to that. Electric vehicles are currently being given a 

second chance. Time will tell what the future holds. 
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15.1         GRANVILLE T. WOODS 

 

I would be remiss if I did not mention Granville T. Woods, one of America’s most notable (and 

ironically) least known inventor. He has been called “The Black Edison”, registering about 60 

patents in his lifetime. 

He was born in Columbus, OH in 1856, but lived most of his life in New York City. He died in 

1910. He received his first patent in 1884, inventing 15 new technologies for electric railways, 

selling most of them to General Electric, Westinghouse and The Bell Telephone Co. 

He invented a version of the electrical apparatus which gave the trolley its name. This apparatus, 

the “trawler” or “Trolley” is what provides electric traction power to the rail vehicle, transmitting 

power from the overhead catenary wire to the moving (or standing) vehicle. 

He invented the Electric Railway Conduit System and the Third Rail. After the Blizzard of 

1888, the Island of Manhattan banned all above ground, outdoor electrical wires of any kind. 

Mr. Wood converted the existing mechanical cable car system to electric traction, by removing 

the moving wire rope and pulleys and installing electrical contact rails. This was the first 

system to use rails instead of wires, and the Third Rail Power Distribution system is still used by 

NYC subway system, Metro North and the Long Island Railroad today. 

In 1885 he invented the “Telegraphony”, which allowed telegraph stations to send messages 

both orally and via Morse Code, over the same line. 

One of his greatest inventions was the Induction Telegraph System, 1887, which allowed 

messages to be sent to and from moving trains. This invention anticipated today’s wireless LAN 

network. He also invented a system for the speed control of Trolleys and electric rail cars. 

Earlier systems had used resistors, which were inefficient and also produced a great deal of heat. 

The heat build-up was sufficient to cause wooden cars to spontaneously ignite. Wood’s system 

used field shunting, in which the field coil in the motor would have a portion of its field coil 

added or removed thereby supplying the motor with more or less energy, allowing the car to 

accelerate, decelerate or maintain speed using a regenerative braking system. 
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16.0 RADIOS, PHONOGRAPHS, ETC. 

 

 
Considering that in 1930, only 10% of rural America was electrified, a large portion of America 

still depended on battery jars for many of the things that we take for granted. This included 

something as simple as the radio. Philco and other manufacturers offered what were called 

“farm radios”, designed to run on DC current, in addition to offering radios that ran on AC 

current. From the front they could look amazingly similar, yet the AC model plugged into a 

wall outlet, while the farm radio connected to battery jars. These 6-, 12- and 32-volt batteries 

were large, heavy and filled with sulfuric acid. They were generally kept in the cellar because of 

the smell. The three most common brands of farm radio were Zenith, Philco and Lafayette. As 

the batteries required recharging, and were too heavy to transport, as most farms of the time did 

not have automobiles, an alternative was to purchase a gas-powered generator. Zenith offered a 

popular alternative, the “Zenith Wincharger”, a small windmill. 

This sounds relatively easy, until you consider that the early “farm Radios” required three types 

of batteries; Type A, Type B and Type C. Type C batteries improved the sound quality, the need 

for which was soon engineered around; but this still left the Type A and B batteries. 

The Type A batteries were low voltage, as low as 1.5 volts, to heat the filaments inside the radio 

tubes. 

The Type B batteries were higher voltage for the plate circuits of the radio. “B” batteries could 

be 22.5, 45, 67.5 or 90 volts. 

16.0.1 (below) is an array of batteries made by Philco for powering radios. It contains 24 cells, 

each being 1.5” square x 6” tall. 16.0.2 (below) is an individual jar from the array. 
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16.0.1 ↑ 16.0.2↑ 
 

 

 

 

←16.0.3 and 16.0.4↑ are other Philco radio 

batteries. The dimensions of 16.0.3 are 4” x 6”, at the 

base, x 10” tall. 16.0.4 looks more like a short, 

elongated fruit jar with dimensions of 3” x 6” X 5” 

tall, with a 2” diameter cap. Note the similarity of 

16.0.4 to the battery jar from Osgood’s Eureka 

Medical battery (12.12.3). 
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16.0.5↑ 16.0.6↑ 

16.0.5 and 16.0.6 are PHILCO radio batteries measuring 2” x 6” x 8”. 

 

 
16.0.7 and 16.0.8 are Willard radio cells, likely from an array, below. 

 

 

 

 

 

←16.0.7 

 

 

 

 

 

16.0.8→ 
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←16.0.9, a 24 cell array, radio 

battery by Willard. Each cell is 

1.5” diameter x 5” tall., as seen in 

16.0.7 and 16.0.8 

 

Courtesy of Walt Baumgardt. 
 
 
 
 
 
 

 

16.0.10 ↓ is an Edison Tube radio battery. It contains approximately 50 cells. 
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16.0.11 is reported to have been a radio 

battery. It is embossed EXIDE, with 

dimensions of 3” x 5” x 10” tall. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

16.0.12 ↑ 16.0.13↑ 
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← 16.0.14 

16.0.12 and 16.0.13 show a Willard Model B, 

Battery Jar that was used to power radios in the early 

19TH century. It is 1.5” diameter x 6.5” tall. It was 

used as part of an array, wired in series. A typical array 

to power radios is shown in 16.0.14. 

 

 

 

 

 

 

 

 

←16.0.15 

Each cylindrical, glass cell is 

1.25” diameter x 4.5” tall. 

They are arranged in a 4 

x 6 cell array, connected 

in parallel to increase the 

voltage to approximately 

48 volts. The jars are 

unmarked except for a 

number on the bottom. 

“WILLARD” is embossed 

on 

the connecting rods 

between the cells. The 

electrodes are 1” x 3”. The 

box is embossed the same 

as 16.0.16 except for 

WTAM on one end. This 

was like an array used in 

conjunction with the WTAM 

radio station, 
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16.0.16↑ is a similar array with 1.5” square x 4.5” tall bottles. This box is embossed: (Front) THREAD 

RUBBER / WILLARD / Large W) INSULATION, (Left Side) WILLARD / 1126 (Right Side) WILLARD / 

1126 (Rear) PART NO. 2776 / CHARGE at 1/10 AMP. Courtesy of Walt Baumgardt. 
 

 

The jar pictured below, 16.0.17, is a battery for an early Radio. It is embossed PHILCOTRON B / 
PART K- 483 on the front two lines near the top are the upper and lower liquid levels. It is 1.5” 
square x 6” tall. Note: This is seen in the advertisement on page 188. Courtesy of Walt 
Baumgardt. I have pictured the electrodes, 16.0.18, separately. Courtesy of Walt 

Baumgardt. 

 ← 16.0.17 ←16.0.18  ← 16.0.19 

18.16 and 18.17 are similar to the K- 483. They show the Philcotron B, Part K 457. It, too, is 

1.5” square but only 5” tall.  Both were used in Rectifier cells such as seen in 18.18. 

The rectifier Cells were sold as “B” battery eliminators, which enabled one to power their radio 

from their home electricity through a wall socket 
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16.1        FANSTEEL CORP. 

 

Fansteel Corp of Chicago is listed as a manufacturer of specialty-metal products. It was formed 

in 1917 and survived through us and down into the 1990s. Carl A. Pfanstiel and James M Troxel 

started The Pfranstiel Electrical Laboratories in 1907. After WWI, due to feelings towards 

Germany and Germans, they became Fansteel Products Co. The name merely anglicizing the 

Dutch spelling. 

In 1916 they hired Clarence Balke as Director of Research, who had spent years at the University 

of Chicago studying the rare-earth mineral, Tantalum. In 1920 they developed a Tantalum 

rectifier cell for radios, which proved to be immensely popular and profitable, although short 

lived. Marketed under the tradename “Balkite” they sold chargers and trickle chargers for Type 

“A” and Type “B” radio batteries, and eventually selling battery replacement units. By 1927, 

with the introduction of the AC tube, the boom was over. In those few years, however, they had 

immortalized the name in the history of radio. Forever a small company, they managed to 

survive into the 1990s. 

 

 

16.1.1 ↓ 16.1.2↓ 
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16.1.3↓ 16.1.4↓ 
 

16.1.1 and 16.1.2, above, show a Balkite Trickle charger for radios. Courtesy of Walt 

Baumgardt. 

16.1.3 and 16.1.4, above, show a Balkite Charger for radios. Courtesy of Tommy Bolack. 

They both ran on household AC current at the time, charging the batteries needed to power a 

radio. It wasn’t until the AC tube was introduced in 1927 that a radio could run on ordinary 

household current. 

 

 

Both are highlighted in the fullpage ad in the November 1926 issue of “Radio Retailing”. 

(See page 160). 

Another Balkite advertisement, from the Music Trade Review of Sept. 3, 1927 is shown on page 

161. 

Page 162 is a review of one of the Balkite chargers, from The Wireless Engineer, April, 1925. 

 

 

Based on what I’ve seen in my research, items such as these are in great demand by radio 

enthusiasts. 
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"J:HE  WIRELESS  E "GI:'iEER April, r ,25 

 

The Balkite Battery Charger. 
621 : 354 : 3 

ESSR . BURNDEPT L D. have suhmitted 
to us for test 01\c of the  " H lkite" 
Battery Chargers, for which they arc agents 

in th  • ountr ·-  Like many u,wful thing", it hails 
from Arnl•ricn, being n1aJluf:\ctured by I he 

• anstcel Products Co., Inc., of Chic:1go. The charger 
consists of a tantalum electrolytic rectifier 
with a smalltcp-down  transformer to enable it to 
be operated fro111 the A.C. lighting rnains. '1he 
whole is co.nt.iincd in a i.heet-iron cnS(, with carrying 
handle, occupying  a space of  about 61 in. by 6t 
in. by ro 1.n. 

The charger i sup/11ied n·adr for use; it is only 
necesi.:uy 10 11 I the cell with orc:linary ccun,ulator 
acid ( ulphuric acid, Sp. Gr. r.2 5). inllert thu plug-
connector in a lighting socket aml connect the output 
wires to the accumulator to l,e charge,!, taki.n c:1re 
th:1t thl red-coverC'll wire goe, to the ])0Sit1ve 
tenninnl and tho black one to the negative terminal. 

The printed instructions issuocl with the char t'r 
state 1hat 1 wo tablespoonfuls or " ujol" oil 
should be added to the rectifLer ll to cover tlte 
::11:id, which shoulil itself corn  within ha!! an inch 
of the t(lp of the cl'll. The purpose of th• oil b 
presumably to arrest the e cape of acid spray, IJut 
we have not found oil to b Yen· satisfactory in it-
S beha.viour. A good deal o{ rlec rolyi.is takes place 
in the rectit,er during operation, tl'J1ding to make the.: 
oil froth l'xcessiwly and C\'CJ\ to overflow through the 
vent at tho top or the c,·11. F.ven para.lllJ\ oil wa.<i 
found to froth coni<iderably. It 
,.ce,ns advisal>le, thereiorl', to use a ,1.•ry thin oil 
11nd ,·en· little of it, sav about two tcaspoo,,fuls 
ur j11st enough to cover the surface of the acid. 

The /'articulttr cha, er we ruwe testetl is  n1ted 
o wor, oil a 210-volt A.C. supply at 50 c clcs 
a11J to charge a 6-,·olt acc11mufatnr at 2·5 amps. 
v,e  llml, ho\\"e\'er, that with nn input of about 
:?to Yolts we cnl"C('ly obtain the rake! outp11t, and 
tile current delivereel to a 6-,·olt accumulator is 
univ about 2 amps. . eve hcless, the hnrger 
does its work effect.ivelr and reliably without any 
notse. Accumulatora have been left on charge 
o, ernight every nigl1t for C\'eral Wl•ek'I, but the 
reel ittcr shows no s,gn.s of deLerio tion or chnnge 
of n.nv kind. It is of coun:e necessary occasio.nallv 
to ,t,ld a little water to n,akc up for the loss by 
elcctrol ·sls, as in the case o{ accu,nulators..; the 
original ,,cid shoulel keep indefinitely. 

.\s to con. la.ncy and cff"tcicncr, I he Dal kite 
l"l'Ctirier is withouL ni;inv of the disadv:mtoges 
of the old aln,ninium rectifier.  For one thin . tho 
sulphuric aci,I electrolyte has a ,-ery low rcsi!lt.once; 
and ,mch troul>les :is  creeping, crystallisation. 
prec pitation or other deterioration are practically 
lntpOSllll>le. The potential drop acros. the rectifier 
cell appeal's to be 9,uite low, and is certainly very 
much lower than l!I possible wi.th an aluminium 
rectifi.t'r, Anothor ilT\pocta.nt ach-antage of the 
low resistance electrolyte is the reduction of 
heating up during w1e.  :\£tcr :m overnight run 
at :z-3 amps it b comes slightly warn\. Warmuig 
up Ul'll'S not imp.1ir tho working of a tantalu,n 

rectifier, in fact it ii1crN1scs the cun-ent output 
solT\ewlrnt. The po,,cr consumplion from tho rnaiJ:IR 
is about 50 watts. \ spccia I replaceable fuse blowing 
at 4 amps ib included in the D.C. output for safch·. 

\\'ith·regard  to I he  constructio11al details of the 
charger we have not ll\llth i11forrnation, as everything is 
in a cose which is not mei.ln t to l>c opeJ1ed. The 
tninsforrner has :i c,•ntre-tapped secondary, as both halves 
of the cycle arc rectinec..l. There is only one Cl•ll, which 
we conclud.c contains a central lead l lcctro\lo and two 
t:intnlum el.ec trodes. Si11cc this coll is made of a black 
opaque substance and has an opaque top sculc1l on, 
we have uot been ahle to sntisfy ourstlvcs about 
the 

 

1"he Dnlltite IJa/lt:1·y Cl,arger. 

 
important questi..>n o! the nren of tantalum usl'd ; 
we irnaginl', how ,·er, thr,t this is rp1itc small. 

In view of thl· simplicity nf constn1ction of the 
charger, the rather l, w D.C. current output, an, 
the £act 1 h. t no am111eter is provided, wo feel that 
the price at 1,rcsent nsk<-d for the Balkite Battery 
Charl{cr is rather high. Ewn the tilntalum. 
which ls certainly an expensive metal, i not 
enough to explain the cos 

\\"ith the sni;ell TCbcrvations indi ated above, 
we consider the lialkite Charger a distinct success. 
Its ultimate value is of coul'!le bound up with the 
life o( the tant.1lu1ll, huL as far a,, e can ascertain 
it should last for ever; time alone can decide 
thi question ,lelinitely. This charging unit i 
probably a.s foolproof anti yet r1lec1ivc as anythi111!' 
of its kind which ha hecn put upon rhc ma, ket. 

 

SWEDISH AMATEURS. 

It is stateJ that the amateurs of S\\'cde.n :ire becoming 
more and mon· int.•restcd in trans atl:mtic work. 
cal>h.-grnm wns 1·c-c1mttr sent bv RmJiobl,1dt11, a 
leading '-,wedish wireless jounial, to the A111eric.J.n 
lratlio Relay Lengne. stating that the sii,tuals of  bc:ty 
or more amateur stations in 
U.S. and Canada had beo11 ht•,11·d ir1 w -den by amateurs.
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            16.2      PHONOGRAPH BATTERIES, ETC. 
 

 

 

 

 

 

←16.3.1 is an Edison battery 

designed for travelling 

phonograph exhibitions. It is a 

cube, 9.5” on a side. It is hard 

rubber in an oak box. 

 

 

 

 

 

16.1.2 ↓ is an Edison 

phonograph battery for exhibition use. It uses four Type “V” cells and is 

in an oak case with dimensions of 13” square x 9.5” tall. 
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16.1.3 ↑ is an Edison phonograph battery for stationary work. It uses four Type “S” cells and is also in 

an oak case, with dimensions of 25.5” x 8” x 15” tall. The “S” cell; is shown in 16.3.4↓. 
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16.3.5↑ 16.3.6↑ 

16.3.5 and 16.3.6 are fan and battery units by Edison. 16.3.5 is three Edison-Lalande, Type “S” 

cells in an oak box with dimensions of 18,75” x 8” x 15” tall. 16.3.6 contains 4 Edison Lalande, 

Type “S” cells, also in an oak box with dimensions of 25” x 8” x 15” tall. 

 

 

 

← 16.3.7 is the battery shown in 16.3.6. 
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(16.3.8 and 16.3.9 (above)) show Edison batteries designed for 

powering phonographs and fans. The “V” cell (16.3.9) is a steel 

enameled jar, likely of the “Gladstone” variety for more severe 

applications, while the “S” cell (16.3.8) is a plain porcelain jar. 
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 17    WATER and WIND ENERGY 
 

 

 After procuring battery Jar powered devices, one problems were not over.  Battery maintenance was a 

 major problem.    Earlier we discussed the need for battery rests and battery (sand) trays in order to

  keep erosion at bay.  In additions, the batteries did not have an infinite life span.  If you had a primary

  battery, it required new electrodes and electrolyte when the battery was spent.  If you lived in one of the 

 few urban areas, it was not too bad,  Perhaps you would be without a battery tor a day or two, and you

  were likely within walking distance of the shop where this was done.  If you had a secondary battery it 

 was not too bad if a you had a means of recharging the battery.   If just had a few smaller  secondary

  batteries, you likely didn’t have a generator for recharging.   This meant taking it to a shop to have it

  recharged.   Again, it wasn’t too bad in urban areas.    

 

With Farm/Home systems you likely had a generator, but your problems were not necessarily over.  You 

 had to have fuel to run the generator.  Since you were likely in a rural area, getting fuel may be a problem

  Most people lived outside of town, which were few and far between.  It was not uncommon to live 40 –

  50 miles from a town where you could obtain fuel.  By horse and wagon, this could be a 4 or 5 day trip

 just to get fuel.   

 

After 1920 when the first news program was broadcast on the radio, keeping you radio playing was

  very important.  It was your only connection with the outside world, not feeling isolated as you might

  have before.  In rural areas, it was not uncommon to have the radio on all the time in order to be  aware

  of any changes in the world.  As we discussed earlier, farm radios at the time required two batteries. 

  

Even you were handy, you were still handling acid which was hazardous, and odorous,  May people 

 kept their batteries in the basement because of the odor. 

 

These needs paved the way for people to step forward with new ideas to keep the batteries charges.  Wind 

and water power were commonly use, which really was nothing new.  Windmills had been used for 

centuries, primarily to obtaining water.  Similarly, water power was nothing new, as water wheels had 

also been used for centuries    

 

17.1       Water Power 

 

 Waterwheels had also been used for centuries, primarily for grinding grain.  N ow they had to be 

  adapted for a new purpose. 
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Water wheels were of two types.  9A.1 is a cascading        

wheel where water cascades from the top thus turning the 

wheel and transferring it to energy through  a series of 

gears. 

 

9A.2 was the more common type of water where the bottom of 

the wheel sat in a stream and the current turned the wheel. 

 

 

←9.1 

 

 

 

 

 

 

 

        9.2↓ 
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 Windmills had been used frr pumping water in this country since the 16TH Ccentury..  Today such a

 system looks like 9A.3.  They are still in use in the western states to provide water for animals in the

  vast pasturelands.  In earlier days the windmill would have been placed over a dug well and buckets

  used to raise the water. 

  
      9.3↑.   
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 As shown in 9.4↑, The Niagara Power Project that powered the Buffalo, NY World’s Fain of 1901, 

 converts water power to electricity.  The flowing water turns a turbine which in turn turns a generator 

 (magnet within a copper coil.  With the terrain in the area, gravity played a role as seen in 9A.5.  The 

 Niagara escarpment over which the Niagara River Flows at Niagara Falls is approximately 200 feet 

 high.  At night, after visitors are gone for the day, water is pumped from the Niagara River above the 

 Falls to a storage reservoir below the falls.   As the picture shows, there is a similar Hydro-Electric 

 plant on the Canadian side of the river, almost opposite the one on the American side. 

 

 The average rate of flow over Niagara Falls is approximately 80,000 gallons/ second.  Overnight this 

 rate is reduced to approximately 40,000 gallons/second.  The rest of the water is diverted to fill the

  reservoir for power generation during the day.  This allows for generating power without interruption, 

 while maintaining the majestic nature of the falls for tourists. .  It is estimated that the level of the 

 Niagara River below the falls drops about 4 feet, while the reservoir is being filled.    
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↑9.5 
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 17.1  Wind Energy   

 

 In rural areas, the radios were one’s only link to the outside world.  When the radio batteries were spent, 

 they had to be recharged, which meant taking them to be recharged, with the dangers of handling 

 sulfuric acid.  Depending on how far one lived from a town played a huge role in this.  As we discussed, 

 after 1920, when newscasts were broadcast over the radio, radios became much more important, 

 especially in rural arras 

 

The Wincharger Corporation of Sioux City, IA started life as the Albers Propeller Co, making 

wind driven power generators for home radios.  After experimentation they found that a 3-blade 

propeller was the most efficient configuration.  The small , roof-mounted,  6-volt units were an 

immediate success at keeping radio batteries charged.   In April of 1935 Zenith purchased 51% 

of the stock of Albers Propeller Co. and renamed it the Zenith Wincharger Corporation. By the 

end of 1936 Zenith purchased the remaining 49% of Alber’s stock and became the sole owners  

 

Although the Wincharger started as roof-top mount for charging radio batteries, only,  they later 

developed Farm /Home system charging units, which were mounted on 70-foot towers.  The 

height effectively put the propellers above any obstructions that might block the wind.   
 

As shown in ←9.6, They had an 

entire line of wind turbines, 

ranging from small 6 volt units 

for single radios to much larger 

110 volt units. They ranged 

from 110 – 2500 Watts. It is 

estimated that Wincharger 

manufactured 75% of the wind 

powered generators sold 

between 1930 and 1950. They 

used wooden propeller blades 

made of Douglas Fir. 
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 They also developed  a line of Wincharger 

 Farm/Home  batteries, which were designed 

 to overcome most of the problems  

  associated with other farm batteries. Their 

  jars were larger to provide more room for 

  sediment, used reinforced plate support 

 rods, and used Port Oxford Cedar  

 separators.  A  complete Wincharger 

 Farm/Home  battery system  was 32 Volts, 

 containing 16 glass jar cells of 2 Volts each. 

 ←9.7 is such a Wincharger battery jar. 

 It is 9.5” 11” by 15.5” tall. It is 

 embossed WATER LINE on 4 sides. 

 The lid is embossed WINCHARGER /

 Do Not Lift Cell By Posts / Made in  

   U.S.A. / Glass Guard. 

 

  

 

 

 

 

  ←9.8 is an advertisement for the Zenith 

Wincharger radio charging system  
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 When the Jacobs’ family moved to Montana in the early 19Th century. they found that getting fuel to 

run the engine to charge their Farm/Home battery system was a major burden.  The nearest place to 

obtain the fuel was 30 miles away and, in 1920,  was a three-day trip by wagon.  Brothers Marcellus and 

Joe came up with a way to use wind power to charge the batteries of their Farm/Home system.  Unlike 

the Wincharger, which started as roof-top models to recharge radios batteries, only.  The Jacobs Wind 

Electric Co. started out as a charging source for Farm/Home systems.  Likie Wincharger, they settled 

upon a 3-blade propeller as the most efficient system were mounted on 70 foot towers. They were so 

successful that in 1931 they moved to Minneapolis to be closer to their suppliers.  They produced 1.5 

and 3 kW systems.  They sold 20,000 units worldwide.  They offered battery jars and could provide 

complete Farm/Home systems.    They incorporated a flyball (centrifugal) governor to protect the 

system during periods of high winds.  (figure 9.9)  

   

 

 

 

 

 

←9.9 
 

 

 

 

 

 

 

 

 

 

Centrifugal force was defined mathematically in 1659 by Christian Huygens, a Dutch mathematician.   

The first known practical application of it was over a century later when James Watt, a Scottish inventor 

used what he called a flyball governor to control a steam engine, in 1778.     

 

As wind speeds increase, the weights (M) moved outward, reducing the rotor speeds.  As wind speeds 

decrease, the reverse happens.  As the weights  move in or out. the collar (C) moves up and down the 

shaft.   

 

Figure 9.10 Shows how effectively a flyball governor maintains power output vs. wind speed  
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↑9.10     
 

 

 

 By the mid 1950s,the success of the Rural Electrification Administration (bringing electricity to rural 

 America) had reduced the need for charging systems such as this, and Jacobs Electric stopped production.   

 They are still in the wind energy business today.     
  

    9.11↓shows the propeller from The Jacobs Wind’s system.    
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  ←9.12 shows two towers with the Jacobs 

Wind Electric Co. charging unit.  the cover of 

such a Jacobs Electric  Battery Jar.  

Unfortunately, the jar itself is not   

available.  The size indicates it was comparable 

to  other battery jars from Farm/Home 

systems.   It is  simply embossed JACOBS / 

WIND ELECTRIC 

 

 

 

 

 

 

 

 

 

 

 

 

 ←9.13 a shows lid for one of the battery

   jars from Jacobs Wind Farm Home System.  

 

 

 

 

 

 

 

 

 

 

←9.14 shows Joseph Wind in a 

electric vehicle  he built in his spare 

time.  It was powered by three 12- 

volt batteries and driven by two 

motors.   It had a range of 100 miles 

at a speed of 15 mph.   
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17.0 ASSOCIATED EQUIPMENT 

In addition to the battery jars, lids and electrodes, there were other items needed to set up and 

maintain batteries. I have used the term “associated equipment” to describe these items. 

Below, 17.0.1, is a picture of what Irons calls battery plate spacers, which he describes as a failed 

attempt to insulate the positive and negative plates from each other in a cell . Others, including 

the McDougalds, describe them as protective covers for the wires between batteries, to protect 

them from the corrosive materials dripping from batteries above, such as in a farm battery set up. 

They have been found in various shades of aqua, blue, and green. Courtesy: Walt Baumgardt 

 

 

←17.0.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

←17.0.2 is an automatic water fill unit to 

maintain the liquid level in the batteries. It 

is a quart size; 5.5” diameter x 3.5” high. 

The neck is 1.75” diameter x 1.5” high. 

Aqua in color it is embossed: (F- Readable 

UD) PILOT CELL AUTOMATIC / 

WATER FILLER / STYLE A - ONE 

QUART / To Refill - Invert bottle and / 

Unscrew Goose Neck at Sleeve / THE 

ELECTRIC STORAGE BATTERY CO. 

This is the courtesy of W. Baumgardt, who 

acquired it from Phil Mayhew. 
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←17.0.3 is the complete assembly using 

the bottle from 17.0.2. Notice: it includes the 

gooseneck mentioned in the embossing on the 

jar. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17.0.4 ↑ 17.0.5 ↑ 
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17.0.4 and 17.0.5 are jug type glass vessels, with spigots 

near the bottom, also from the Electric Storage Battery 

Co. Courtesy of Tommy Bolack. 

17.0.6 is a one gallon jug, inverted, to fit a holder. The 

base of the holder is embossed: (arc) Utility Battery 

Filler / (arc) Pat’s. Pend. / E. Edelmann & CO. 

Chicago U.S.A. Courtesy of Tommy Bolack. 

As 17.0.6 is labelled as to what it is, I assume they all 

served a similar purpose. 

These are courtesy of Tommy Bolack. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

←17.0.7 is picture of associated 

equipment, the courtesy of Debbi 
Graham. The hygrometer, laying 
across the bottom was used to 
check the specific gravity of the 
electrolyte solutions, critical to a 
properly functioning battery. The 
other three items were various 
instruments for checking the 
condition of the cells. In each case 
the contacts on the instruments 
were placed across the cell 

(electrodes to check whether the battery was charged or spent, how many volts were left, etc. 
All instruments necessary to maintaining a properly working battery. 
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Some manufacturers of square and rectangular battery jars made Battery Bridge Rests an integral 

part of the battery jar itself as seen in 17.0.7 and 17.0.8, below. They were, however, also 

manufactured to be retrofitted to existing jars as seen in 6.3. From my research, however, it 

seems most battery jars did not use battery Bridge Rests., with the electrodes merely suspended 

from the bottom of the lid. 
 

↑17.0.7 Westinghouse jar with ↑ 17.0.8 Willard jar with integral battery 

integral battery bridge rests.  Bridge rests 

 

 

 

 

 

←17.0.9 shows battery bridge rests retrofitted to a 

flat-bottomed battery jar. 
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←17.0.10 shows various electrodes, leads etc. 

to accompany a medical battery. They 

accompanied the Gaiffe pocket medical battery. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17.0.11↑  and 17.0.12↑ show an EXIDE, 

Two-Rate Charge Control Unit from , from The Electric Storage Battery Co. with the jar 

manufactured by Corning. The jar embossing is (arc) T.M. REG. / PYREX / (arc) U.S. 

PAT. OFF. The paper label reads: EXIDE Two Rate Charge Control Unit / [TVR Voltage 
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Relay Pat. No. 1960198 / Model 10 Serial No. 157 / 170F. adjustment 13.7 volts for 6 cells / 

The Electric Storage Battery Co. / Philadelphia, PENNA U.S.A. 

A charge controller limits the rate at which a battery is charged and or drained, to protect against 

an overload condition. It prevents conditions that may reduce battery performance or cause a 

safety risk. 

 

17.0.13↓ 17.0.14↓ 
 

 

←17.0.15 

 
17.0.13 through 17.0.15 show what 

appears to be a decorative brass battery jar 

holder, to disguise the battery jar for in 

those instances where it had to be in a 

public space. It appears to have been 

custom made to fit a specific jar. 
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←17.0.16 is a carry handle for battery 

jars. In this case it appears to be made 

specifically for this particular jar. 
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17.1 BATTERY WATER AND ACID 
 

 

It is natural that chemically pure water and sulfuric acid would be critical to the maintenance of a 

battery. The water had to be pure so as not to add unknown contaminants to the battery, which 

could damage it. 

 

 

 

 

 

 

←17.1.1 

I could find no information on the Campbell 
Bros. in Jamaica, NY. Obviously, they were 
a beverage company, among other things. 
There is a Campbell Construction Co. in 
Jamaica, NY. It could be part of the same 
company and even the /same family. 

         The label reads CRESCENT BATTERY WATER/ 1
         quart / Campbell Brothers / 87 – 11 138th Street /
         Jamaica 2 N.Y. 



220  

 

  

17.1.2↑ 17.1.3↑ 

 
17.1.2 and 17.1.3 show a Sulfuric Acid bottle from The Electric Auto Lite Co. of Toledo, OH. It 

was formed in the early 1900s to produce spark plugs, for which they are best known. 

Obviously, they supplied other battery products, as well, including Sulfuric Acid. 

 

Auto Lite began in 1911, with the merger of two small companies producing buggy lamps. By 

the 1930s it was a major supplier of automotive parts. Its real history, however, began in 1935 

with the introduction of the Auto Lite spark plug. 
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17.1.5↑ 17.1.4↑ 
 
 

 
←17.1.5 through 17.1.6 show Hydro 
Puroc water bottles. The Charles E. Hires 

Co, of Philadelphia, famous for Hires Root Beer, 
also produced bottled water, including 
chemically pure Hydro Purok for use in 
batteries. 

Charles E. Hires was vacationing in New Jersey in 
1875 when he was served a drink compounded 
from Sassafras root and herbs. Being a 
pharmacist, he experimented with Sassafras 
root and other ingredients In 1876 he 

introduced Hires Root Beer. At first, he sold packages of the dried roots, bark and 
herbs and people made their own. It became so popular that in 1890 The Charles 
E. Hires Company was formed . 
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←17.1.7 is a distilled water 

bottle from the Shasta Water Co 

made for storage batteries. The 

Shasta Water Co. bottles water 

from the foot of Mt. 
Shasta, California. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

17.1.8 is a half-gallon jug for Zenith 

Double Distilled Battery Water. I could 

find no information on Zenith Battery 

Water. There is, however, a Zenith 

Battery Co., of more recent origin. 
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18 APPENDIX A       PATENTS 

 

 

I have included a list of patents that pertain to the topics covered in this Volume. A similar list is 

include in Volume I for patents more directly related to battery Jars. I didn’t include the patents, 

themselves, as they are easily accessible on line. 
 

 

Inventor Date Issued Pat. No. Title 

L. Drescher  7/4/1871   116,695 Galvanic Faradic 
Machine  

T.A. Edison 11/5/1872 142,999 Galvanic Battery 

T.A. Edison 3/6/1883 273,492 Secondary Battery 

Paul Seiler 12/12/1882 269,124 Automaqt5ic 
Telegraph 
Signal Box 

Otto Flemming 6/23/1885 320,547 Medical Battery 

L. Drescher 10/11/1885 168,560 Magneto Electric 
Machine 

L. Drescher 10/12/1886 350,621 Galvanic Battery Cell 

L. Drescher 11/2/1886 352,084 Medical Induction Coil 
(Pocket Battery 

L. Drescher 9/6/1887 369,505 Galvanic Cell 

P.C. Burns 12/4/1888 393,814 Galvanic Battery 

J.A. Barrett 5/14/1889 403,451 Electric Battery 

J.A. Barrett 6/11/1889 415,196 Galvanic Battery 

T.A. Edison 6/17/1890 430,279 Voltaic Battery 

T.A. Edison 7/2/1889 430,279 Voltaic Battery 

H.E. Waite 7/22/1890 432,081 Battery Cell 

L. Drescher 9/4/1891 525,491 Electric Battery 

P.C. Burns 12/4/1888 594,845 Electric Battery Ce4l 

A.L. Werner 1/19/1897 575,449 Telegraph Battery Jar 

L. Drescher 2/23/1904 753,051 Mechanical Toy 

J.M. Barrett 11/10/1931 1,831,089 Power Plant Regulator 

C.K. Bamber 123/1935 2,022,998 Battery Cell 
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19 APPENDIX B 

 

BATTERY INSULATORS, OIL INSULATORS , AND CHLORIDE ACCUMULATORS 

BY CHARLES & SANDI IRON 

(Reproduced here with permission) 
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20 APPENDIX C          BATTERIES & EXTRAS 
 

 

 
This article is reproduced with permission of the authors. 
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21 APPENDIX D GAMEWELL BATTERY SUPPORT INSULATOR 
 

 
R=∞ Home 

 

This odd little 2-part porcelain insulator has popped up many times over the past 50 years and 

continues to raise curious questions. We have never addressed it before so it is time we lay out 

what little information we know about it. 
 

 

Typical Gamewell insulator. 

 

Little was known about these little two-part insulators. According to Gerald Brown's books, 

someone told him they held glass rods in the grooves to support batteries for Gamewell Fire 

Alarm Telegraph Co. systems in banks. Several years ago I did an exhaustive internet search on 
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Gamewell and could not learn anything about the support for the batteries, but Steve Coffman 

was able to find a couple of references recently that confirmed how the insulators were used. 

One article described a Gamewell system installed in East Watertown, MA in 1906 for the Fire 

and Police Departments. The article in the April 14, 1917, issue of Electrical Review and 

Western Electrician gave this detailed account of the battery room in the Holyoke, MA Central 

Fire-Alarm Office: 

 

The battery room at the rear of the central office contains three rows of five shelves, each 

of insulated metal battery racks with capacity for 500 storage cells of the couple 

type. These are connected on the A and B banks. The couples are mounted in glass jars 

on glass rods and porcelain insulators. Each set of batteries on each circuit is protected 

by three-ampere cartridge fuses. The batteries are connected to the storage-battery 

switchboard through wires concealed in the ducts, which enter floor boxes under each 

post. The wires enter the pipe posts from below and connect to the fuse blocks. 

 

A private-branch-exchange telephone switchboard with 10 auxiliary lines to official and 

engine-house instruments is used for fire-department calls. It is also connected with the 

New England Telephone Company’s system by three trunk lines for public calls. 

 

The complete system was installed by the Gamewell Fire Alarm Telegraph Company, of 

New York, under the direction of A. D. Wheeler, its New England agent. The installation 

work was done by E. P. Cochrane and G. A. Broder, construction engineers for 

Gamewell Company. 

 

The batteries were used to maintain current in order to send a telegraph alarm message to the fire 

or police departments. There are grooves in the bottom of Gamewell glass battery jars to secure 

them on the glass rods supported by the little porcelain insulators. Apparently the plug-bottom 

of the insulators fit in holes in metal battery support racks. The Watertown article stated the 

storage batteries were “mounted on iron pipe racks with porcelain insulators and glass rods.” 
 

 

 

Gamewell glass battery jar with grooves in bottom. 
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Some of the insulators were originally found in a bank in Georgia or somewhere in the 

South. At least one insulator has been reported that was embossed on the bottom part: 

GAMEWELL 60. Here is a photo of the separate parts of the 2-part Gamewell insulator. 
 

 

 

 
The head on the right is very different and requires a slotted type of base that I do 

not have. Perhaps it is an early version that fit in the iron pipe. 
 

Typical Gamewell insulator with rare embossing: GAMEWELL 60 

R=∞ Home 
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In the words of Elton Gish “This odd little 2-part porcelain insulator has popped up many times 
over the past 50 years and continues to raise curious questions. We have never 
addressed it before so it is time we lay out what little information we know about it.” 

Typical Gamewell insulator. 

Little was known about these little two-part insulators. According to Gerald Brown's books, 

someone told him they held glass rods in the grooves to support batteries for Gamewell Fire 

Alarm Telegraph Co. systems in banks. Several years ago I did an exhaustive internet search on 

Gamewell and could not learn anything about the support for the batteries, but Steve Coffman 

was able to find a couple of references recently that confirmed how the insulators were used. 

One article described a Gamewell system installed in East Watertown, MA in 1906 for the Fire 

and Police Departments. The article in the April 14, 1917, issue of Electrical Review and 

Western Electrician gave this detailed account of the battery room in the Holyoke, MA Central 

Fire-Alarm Office: 

“The battery room at the rear of the central office contains three rows of five shelves, each of 

insulated metal battery racks with capacity for 500 storage cells of the couple type. These are 
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connected on the A and B banks. The couples are mounted in glass jars on glass rods and 

porcelain insulators. Each set of batteries on each circuit is protected by three-ampere cartridge 

fuses. The batteries are connected to the storage-battery switchboard through wires concealed in 

the ducts, which enter floor boxes under each post. The wires enter the pipe posts from below 

and connect to the fuse blocks. 

A private-branch-exchange telephone switchboard with 10 auxiliary lines to official and engine- 

house instruments is used for fire-department calls. It is also connected with the New England 

Telephone Company’s system by three trunk lines for public calls. 

The complete system was installed by the Gamewell Fire Alarm Telegraph Company, of New 

York, under the direction of A. D. Wheeler, its New England agent. The installation work was 

done by E. P. Cochrane and G. A. Broder, construction engineers for Gamewell Company.” 

The batteries were used to maintain current in order to send a telegraph alarm message to the fire 

or police departments. There are grooves in the bottom of Gamewell glass battery jars to secure 

them on the glass rods supported by the little porcelain insulators. Apparently the plug-bottom 

of the insulators fit in holes in metal battery support racks. The Watertown article stated the 

storage batteries were “mounted on iron pipe racks with porcelain insulators and glass rods.” 
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Gamewell glass battery jar with grooves in bottom. 

Some of the insulators were originally found in a bank in Georgia or somewhere in the South. At 
least one insulator has been reported that was embossed on the bottom part: 
GAMEWELL 60. Here is a photo of the separate parts of the 2-part Gamewell 
insulator. 

 

 

 

 
The head on the right is very different and requires a slotted type of base that I do 
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The above article on Gamewell battery rests is from: 

https://www.r=infinity.com/Gamewellindex.htm 

not have. Perhaps 
it is an early 

version that fit in 
the iron pipe rack 
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22 APPENDIX E ELECTRIC VEHICLES CIRCA 1905 

Following is a list of available electric cars circa 1905. 
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23 APPENDIX F ESB CATALOG OF 1906 
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      24     APPENDIX G    STREET CAR POWER PLANTS CIRCA 

     1902 
 

 
 The following is a presentation made by the Electric Storage Battery Co. at a meeting of the Street 

 Railway Corporation in Detroit MI in October of 1902. It shows a few installations in place across the 

 United States in 1902.  Should the printing under each picture be too small to read, I have summarized 

 them below: 

 

 Page 258:   Detroit United Railway Battery # 1.  It is across the street from the power-house.  It has 267 

 elements in glass jars, with an output of 2500 Amps.   Installed August 1900. 

 

 Page 259:  Detroit United Railway Battery # 2.  This is the 3rd Street sub-station, three miles from the 

 power house.  It has 250 elements in glass jars outputting 220 Amps.  Installed June 1902.   

 

 Page 260:   Detroit United Railway Battery # 3.  It is in the Wyandotte Division, 11 miles from the 

 power-house.  It has 276 elements in glass jars outputting 1280 Amps.  Installed May 1902. 

 

 Page 261:  Philadelphia Rapid Transit:  On Chestnut Hill  Installed in Sept. 1896.  It has 250 elements in 

 glass jars, outputting 4780 Amps.  In 1902 Philadelphia has 6 such power stations. 

 

 Page 262:  Camden Interstate Railway:  In Ironton, OH.  It has 288 elements in glass jars, outputting 

 120 Amps.  Installed in June, 1902.  In July of 1902 a second battery station was installed at Credo, 

 WV, outputting 200 Amps. 

 

 Page 263:  Hamilton, Ontario, Canada.  Installed in June of 1901, it has 264 elements in glass jars, 

 outputting 400 Amps. 

 

 Page 264.  Buffalo Railway Co.  This is the Niagara Street Station, installed in April of 1898.  It has 270 

 cells outputting 1460 Amps.    The Cold Spring station installed in July of 1900and the Eagle St. station 

 both have 280ncells, outputting 2080 Amps. 

 

 Page 265.  Pittsburg Railway Co. This station is in McKeesport, PA, installed in June of 1902.  It has 2

 64 cells outputting 960 Amps.    

 

 United Traction Co. of Indiana has a total of nine battery stations.  This one is in Elwood, IN with 164 

 cells, outputting 320 Amps.   It was installed in July of 1900.  

 

 Lexington & Boston State Railway Co.  has two battery stations in Concord and S. Billerica, MA. 

 Installed in April of 1901, they both have 216 cells outputting 240 Amps.  

 

 Steubenville Traction & Light Co.  In Allkanna, OH, it has252 cells outputting 240 Amps,  Installed in 

 June o0f 1902.              
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 25.0     Appendix H:   Edison LaLande Medical Batteries Catalog     

     Late 19th Century 
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26.0    Appendix I      Chloride of Silver Faradic Batteries 
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27.0       Appendix J16.0     Marvel Violet Ray 
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28.0     APPENDIX K    SMITH & SHAW CLOSED CELL MEDICAL 

      BATTERY 
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29.0    APPENDIX K   RAILROAD GROWTH IN THE U.S. 

      BY DECADE 
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For ease of reading I have included, here, in larger print the legends from the pictures above: 

1830-1850: The early stages of railway development in America are shown by this set of maps. 

During the decade 1830-1840, the total length of completed railroad lines increased from 23 to 

2,600 miles and during the next 10 years more than 6,200 miles of railroad were opened, 

bringing the total network up to approximately 9000 miles in 1850. The most intensive growth 

during this period was in the Atlantic and Seaboard states. In 1850 a trip from Boston or New 

York to Chicago was made by rail and lake steamers or by stagecoaches and required several 

days. One could travel all the way from Boston to Wilmington, North Carolina by rail with 

several changes of cars and a few ferry trips e- route. During the first 20 years of railway 

development, covered by these maps the population of the United States nearly doubled. 

 

 

1860: This map shows the extent of railway development just prior to the Civil War. The decade 

1850-1860 was a period of rapid railway expansion, characterized by the extension of many 

short, disjointed lines into important rail routes. This decade marked the beginning of railway 

development in the region west of the Mississippi River. By 1860, the ”Iron Horse” had 

penetrated westward to the Missouri River as was beginning to make itself felt in Iowa, 

Arkansas, Texas and California. 

 

 

1870: Although the war between the states temporarily halted railway development, many 

projects were resumed or initiated soon after the close of that conflict. The nation’s network 

increased from approximately 30,600 miles in 1960 to about 52,900 miles in 1870. An 

outstanding development of the decade was the construction of the first railroad to the Pacific 

Ocean making it possible, for the first time, to travel all the way across the country by rail. 

Railway development in the Mississippi and Missouri valleys was especially notable during this 

period. 

 

 

1880: In the 10-year period prior to 1880 some 40,000 miles of railroad were built, bringing the 

total network up to approximately 93,400 miles. By 1880 every state and territory was provided 

with railway transportation. A second line of railroads to the Pacific was nearing completion, and 

other transcontinental railroads were under construction. Railway development was exerting a 

powerful influence on immigration and agricultural and industrial growth throughout the 

country. 

 

 

1890: The period from 1880 to 1890 was one of rapid expansion. More than 70,000 miles of 

new lines were opened in that decade, bringing the total network up to approximately 163,600 

miles. By 1890, several trunk line railroads extended to the Pacific. In 30 years from 1860 to 

1890 the total mileage of the region west of the Mississippi River increased from 2175 to about 

75,400, and the population of that area increased fourfold. 
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1950: Today, the American railroads embrace 224,500 miles of road and about 3976,250 miles 

of tracks. These railroads handle approximately 54% of the commercial passenger and 61% of 

the freight business of the nation, carry more than 97% of the U.S. mail, and perform nearly all 

of the commercial express traffic of the nation. During WW II these railroads handled more than 

90% of the war freight and 97% of the organized troop movements. 

 

2014: In the 64 years since 1950, The picture of the railroad network in the United States has 

changed dramatically. The total miles of track has decreased to approximately 196,000 miles, 

about what it was in 1860. The railroads do not carry the US mail, and competition from 

trucking companies has cut into the freight business. Freight is still the largest business for the 

railroads, with AMTRAC, a separate entity operating the passenger service, which has 

decreased substantially due to privately owned automobiles and the increase in air travel. 

Surprisingly, it took Congressional action to allow the railroads to compete with the Trucking 

companies. 

As the industry matured, some railroads merged and others went out of business. Many of the 

railroads that no longer operate are forged in this country’s history, including: 

• Atchison, Topeka & Santa Fe 

• Baltimore & Ohio 

• Chicago & Northwestern 

• Erie Railroad 

• Missouri Pacific 

• New York Central 

• Pennsylvania Railroad 

• Reading Railroad 
 

 

It is interesting to note that while the railroad industry, as a whole, adopted the Standard Gauge 

track width of 4 ft 81/2 inches, there are still two narrow-gauge railroads operating in the United 

states: Durango and Silverton Railroad in Colorado and the White Pass and Yukon in Alaska. 

Both have a 3-foot track width. 
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30.0      Appendix \M    C.F.  Birtman Patent for Static Machine 
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31.0   Appendix  N   

 

 Ther Medical Battery in the United States – by Anna Wexler  

 

 

 

This appendix contains a paper written by Anna Wexler.  It appeared in the Journal of the History of 

Medicine and Applied Sciences, Volume 72, No. 2, pp. 166-192     doi: 10.1093/jhmas/jrx001.  

Advance Access Publication:  March 16, 2017. 

 

 

 

It is a rather unbiased view of the state of Medical Batteries at the time, and how the professional 

ideals of electrotherapeutics were not always aligned with the physicians’ actual practices.  
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32.0         VINTAGE ADVERTISEMENTS 
 

 
This chapter is devoted to ads from the late 1800’s to the early 1900’s that are related to the 

topics discussed in Volume II. Some are self-explanatory, while others require a caption. A 

similar section, in Volume I deals with battery ads, generally. 
 

 

Page from Sears Catalog showing telegrap unit, etc. 
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35     Authors Comments: 

 

 

 

In 1900 knowledge was doubling every 100 years.,   By 1945 it was doubling every 25 years.  In 

1982 it was doubling every 12 – 13 months.  It was projected that by 2020 it would be doubling 

every 12 hours.   It is mind boggling to think of that exponential rate.  There is such a dichotomy 

to it, however.  In 1945 we were working with Atomic Energy, building super airplanes, etc.  Yet 

at the same time half of the rural areas of the country didn’t have electricity and were still using 

battery jars for power.   I understand that reality always lags knowledge, however the huge gap 

between Atomic Energy and Battery Jars existing in the same country, at the same time is also 

mind boggling.    

 

Each of the topics discussed is worthy of a book alone.  I have tried to keep the topics and 

discussions short yet interesting.  Hopefully I have given sufficient information, so you have a 

general knowledge of each topic.   I have tried to give you sufficient sources in the 

bibliography for you to study on your own in a particular topic interests you.   

 

In this volume we looked at a lot of different things, some of which are coming around a second 

time.  Will they be successful this time?  We don’t know the answer to that question yet.  Only 

time will tell us.    
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