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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 11 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 |1 contains the discussions on related items, such as:

a. Electric Vehicles h. Battery (Sand) Trays
b. Street Cars i. Battery Rests
(Trolleys) j. Battery Oil Bottles
c. Railroad k. Patents
Signaling I. Telegraph, Telephone,
d. Medical m. Radios, Phonographs, Etc.
Batteries n. Vintage Advertisements

e. Pocket Batteries

f. Farm Battery
Systems

g. Associated
Items

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 VVolumes 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 Il. 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 11 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. VVolume 11 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 aresult, there are few Subheadings in Volume I. Pictures in
Volume | are designated as above, with a (.) designation.

Happy Reading. | learned so much in researching and putting this project together, that | feel
selfish in a way. My wish is that you learn half as much as | 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 19™ century to the mid 20™ century. Let’s look at some statistics. The term
electrification refers to electricity generated electro mechanically rather than by chemical
reaction.

e By 1920 about 90% of urban communities were on commercial power grids.
e At the same time only 3% of the United States was considered urban.

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

e At the start of WWII (circa 1940) only 30% of rural America was electrified.
e 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 Kileist 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 Swift motion

2. Crooked direction 3. Crack or noise in exploding

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

7. Destroying animals. 10. Sulfurous smell

8. Melting Metals 11. Rending bodies it passes through
9. Firing inflammable substances

12. Subsisting in water or ice

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.®! 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 19™ 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 18™ and
early 19™ 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”.
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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, Ml 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, | 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
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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, | 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. | 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.

Electron

Valence
Electron

«—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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5.1.4 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. 5.14]

OIGLOIOIO)

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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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.

0 a @ a @ @ngh Potential Energy

o:
Charge

—51.8

‘ ‘ ‘ ‘ . ‘ Low Potential Energy

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 |
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.

F10. §5.~TUDOR ELEMENTS IN GLASS BOXES

pg. 19


http://www.insulatorpriceguide.com/

**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.

5.2DIRECT 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
DCto AC.

n N |
VARV '

5.21 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:

e DC electricity is easier to store.
e DC motors are more efficient than AC by 15% -20%.
e The major problem with DC is that it cannot be transmitted over long distances.

Alternating Current:
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e 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.

e 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

e 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.

5.3WAR 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.

e The Energy density of a LeClanche Battery is very low, whereas the Lead-Acid
battery can deliver very high currents.

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

e 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.

pg. 22



Cathode
-

Fo2*(1M)
Fe¥*(1M)

Zn2*(1M)

« 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. Itis asingle 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.

+ve
9 -Ve

Arrangements of Plates in a Lead-
acid-Battery

Electrodes varied in size and shape.
6.1.3, right, is the typical plate

assembly. 6.1.3—

pg. 23

«—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).




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.

6.18 | 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 19™ 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.
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6.1.11 Chart of Wet Cell Battery Variations

=Year Name of Cell Country Anode Cathode Electrolyte Volts
2
BSCO Baghdad Battery Iron Copper Unknown
1799 Volta Italy Zinc Copper solutionof 4 49 5
(Wollasto Sulfuric Acid
n, etc.)
1836 Daniel England Zinc Copper Zinc Sulphate 1.1
1838 Poggendorf Germany Version of Daniel Cell
(Dancer)
1839 Bird England Version of Daniel Cell
1839 Grove England Zinc Platinum Dilute Sf"f““c 2
Acid
1840 Smee England Zinc PIalezed Squtuon Pf 1tol.5
Silver Sulfuric Acid
1842 Grenet France Zinc Graphite Squtuon Pf 2.1
(Carbon) Sulfuric Acid
1842 Bunsen Germany Zinc Graphite Dilute Sylfurlc 1.8
(Carbon) Acid
1842 Bunsc?n . Germany Zinc Graphite Dilute Sylfurlc 18
variation of (Carbon) Acid
previous)
Solution of
1850 Poggendorf German Zinc Graphite P.otassmm )
(Grenet) (Carbon) Dichromate
and Sulfuric
Acid
Cobbe Caustic Potash
1850 Lalande France Zinc h PP or Potassium 0.9
Oxide Hydrate
1859 Plante (Lead Acid)  France Lead I._ea.d Concen’Frate 18-
Dioxid d Sulfuric 2.1
e Acid
1860 Fuller England Zinc Carbon Sulfuric Acid
1863 Callaud France Copper Zinc Zinc Sulphate
1866 LeClanche France Zinc M:nganes Arr:momu 1.4
Dioxide Chloride
1886 Carl Gassner German The dry cell, based on the LeClanche cell of
1866
1893 Weston Engl!sh Cadmium  Mercury Cadmiu 1
American m
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1899

1900

Jungner

Edison

Sweden

American

Nickel

Iron

Cadmium

Nickel Oxide

Sulphat
e

Potassium
Hydroxide

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.

=V Y—

Q 12V o Q 12V 0
100 Ah 100 Ah

12V 100Ah + 12V 100Ah = 24V 100Ah
6.2.11

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).

Prepa=N

@ 2w ONR® v ©
100 Ah 100 Ah

12V100Ah + 12V 100Ah =12V 200Ah

6.2.21
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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 hOUth 30 1 hour 40 minutes| 1 hour 15 minutes

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:

PBO, + H;SOs == PbSO;s =HO + O

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

Pb + H,SO4 == PbSOs4 + H2

The oxygen of equation a combines with the Hydrogen of equation b to form water. If we combine the
two equations we get:
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http://www.powerstream.com/1922/battery

6. PbO, + Pb + 2 H,SOs ==2PbSOs + 2 H,O + Electrons

This reads as; one part of Lead Oxide (PbO>) + two parts of Sulfuric Acis (H2SO; yield two parts of
Lead Sulphate (PbSO4) and two parts of water (H>O). 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 + 2H20 == PbO2 =H2S04+ H:

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

b) 2PbSOs + 2H.0 == PbO2 + 2H2S04 + 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) 2PbSOs + 2HO == PbO; + Pb + HSO4
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 (NH4CI. The reaction is Zinc, Manganese Dioxide and
Ammonium Chloride produce Zinc Chloride (ZnCl2), Manganese Oxide (Mn203), Ammonia (NH3)
Water (H20) and electrons. This is depicted is:

Zn + 2Mn0O2 == ZnCl2 + Mn203 + NH3 + H20 + 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) +2H20 + Fe+2OH ==2Ni(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 JARSIZES

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, | 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 |
have had these catalogs placed on the NIA.org To date The ESB Co and
31



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, | 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 | 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

e 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.

e 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.

e 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.

e 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.

e 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.

e Battery: Two or more electrical cells, electrically connected, so that they furnish current
as a unit.

e Cell: The battery unit consisting of elements, with electrolyte, in jar with cover.

32



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.

MO KOM alkabine dry cell

Grplete Rod 1
Cahaosio
Eloctrolytc of MoOKOH and
WY
; clectrons
Lik S 3 Porous sepanstor
Ancde

Negative termumald

6.6.1
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Insulation

Muslin bag

Paste of
NH,CI

Zinc
container

6.6.31
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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 Qil bottles of 3-4 o0z. 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: | 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 20z. and a 50z. 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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7.1.21 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.
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«7.1.3, is a 4 oz Edison bottle
with embossing variation. Itis
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 7.11and7.1.2.

Actual embossing is as follows:
Trade / Thomas A. Edison
(script) / Mark / 4 —oz. SPECIAL
/ BATTERY Oil / Thomas A.
Edison Mfg. Co./ Orange, N.J.
US.A.

Note: Differences from other
4- 0z. 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 arare paper
label Edison bottle. Itisa
4 0z., aqua bottle, sealed
with tar. It is2” 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,SSor V. Pour Qilon
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. Itisfull and
sealed.

2. Ithasanintact
paper label.
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7.1.57 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 —0z./ Special / BATTERY OIL
/ Thomas A. Edison Inc., Orange, N.J. U.S.A.

«7.1.6 is arare 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 0z. /
SPECIAL BATTERY /OIL / Thomas A. Edison Ltd. / Sydney /
N.S.W. Courtesy of Rick Turner.

A 4 0z. 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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«7.1.9 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. US.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: | have this exact bottle in clear glass. On the base
iIs 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

«—17.1.12
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7.1.137 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 17 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 42P 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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7.1.157 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
4.125tall.

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. 1t is embossed:
Trade / Thomas A.
Edison (script) /
Reg. U.S, Mark Pat.
Off. / 3-0z./
SPECIAL /
BATTERY OIL//
Thomas A. Edison/
Orange, N.J./
U.S.A. Courtesy of
Tommy Bolack

71177 7.1.181
:
P
( «—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
3 sections, embossed First Cell, Second Cell, etc. through Sixth

Cell. Tt is 1.25” in diameter x 6.25” tall. It, too, is Courtesy of
Tommy Bolack
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7.1.207 shows two clear battery oil bottles, with no idea of where they came from. The one on
the left is simply embossed 2 %2 FL.. OZ.. the base is embossed O-1 in a diamond with numbers.
The one on the right is embossed on the lower lip “Prior Patented Registered 2 ¥: FL. OZ.. It
base, too, has O-1 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

51



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

8.0.3is CD 20. 8.0.4isCS22in Cobalt 8.0.5isCD 31 in Yellow Green

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

e TheE.S.B. Co. e Ware
e Gould e Chloride Accumulator
e National Battery Co. e M
e US.L.&H.Co. (US.Light &
Heating)

From dump digs we know they were manufactured by the following companies, most of which
were major insulator glass houses.

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

e Hemingray (U.S.L. & H. Co., National Battery Co., No Embossing)
e Elmer Glass Co. (No Embossing, E.S.B. Co.)

e TheE.S.B. Co.

e Gould Storage Battery Co.

e U.S.L. Battery Co.

54



«— 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 | believe are two unlisted battery rests:
8.04 | 8.0.5 |

’f =
§~ .
. ":3‘\ ;
~S

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 ]

8.1.31 8.1.41

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% x51/4 9250
C-5 4Y4X5Y 9250
C-7 5Yux5Y% 9250
D-3 37/8x73/8 9254
D-5 53/8x73/8 9254
D-9 8Yax73/8 9256
D-11 9% x 738 9256
D13 11x73/8 9258
E-5 57/8x91/8 9259
E-7 6% x91/8 9260
E-9 8%x91/8 9260
E-11 9% x91/8 9262
E-13 11x91/8 9262
E-15 12 Y4x91/8 9269
F-9 8% x 12 3/8 9265
F-11 9% x123/8 9265
F-13 11x 12 3/8 9265
F-15 15% 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. Ho.
5/ Made IM 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.

—9.04

«9.0.5 is embossed E.S.B. Co. Ho.
7-5// Made IN U.S.A. Note the BK
N. Its dimensions are 10.25” x 13.5”.
Itis 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. Mo. 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. Mo. 6 // Made
IM 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, thisis 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.SB.5 6.75x 10 E.S.B. 0.5 MADE I1M U.S.A.  Uranium
E.SB.5 6.75 x 10 E.S.B.No.5 MADE IN U.S.A. Light SCA
E.S.B.6 9.25x 10 E.S.B. Mo0. 6 MADE I1M U.S.A.  Uranium
E.S.B.6 9.25x 10 E.S.B. No. 6 MADE IN U.S.A. Light SCA
ESB.7-5 10.25x 135 E.S.B. Mo. 7-1 MADE IN U.S.A. Uranium
ESB7 10.25x 13.5 E.S.B. No. 7-1 MADE IN U.S.A.  Uranium
ESB7-1 10.25x 135 E.S.B.No.7-1 MADE IN U.S.A. Uranium
E.S.B.9 12.5x 135 E.S.B.10.9 MADE 11 U.S.A.  Uranium
E.SB.2 9x75 E.S.B.No 2 MADE IN U.S.A. Light SCA
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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”).

e The Vaseline trays (also known as Uranium glass), glow under black light.
e 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).
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8.3 Battery Plate Separators

8.3.11

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 . | 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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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 EV's 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.

e Storage batteries were still being developed.

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

e 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.

e Battery problems plagued Edison during this period.

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

e 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?

e Major oil discoveries in Texas in the early 1900s led to a cheap source of fuel and
eventually a major lobby against EVs.

e 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.

e 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.

e 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

65



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. lronically,
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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10.0.3 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, | 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
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11.0 FARM AND HOME BATTERY SYSTEMS

I was surprised when | 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 Actl (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
seenin

«—11.0.1 orthe 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.

Fig. 208, “Stair-Step” Rack
for Farm Lighting Battery

69



= = = =

INCNEE

L

AR
TIEE

; _'_.__._ - . 4l
TO DISTRIBUTION B = 7
/

11.0.27 Two Tier Battery Array

[exvenTion cono | ||
! AT LEAST 25
L; FEET LONG Pt

I

Ll

T—we

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.

6. lxide Farm
Lighting Cell with
Sealed Glass Jar

B e e S

Fig 328. Willard Farm
Lighting Cell

Fig. 295. Prest-O-Lite Farm Lighting
Cell, with Lead-Antimony Cover

Tig. 327. Westinghouse Farm Lighting Cell
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Fig. 294. Exide “Delco Light” Farm Lighting Cell with Hard Rubber Cover

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
—87x7-9"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:
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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 | 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 VVolumes, I and Il. The discussion of
Battery jars is confined to Volume I1.

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 18%"
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 Mclintosh. This does not imply
there were not other reputable manufacturers. These are ones that were singled out in Medical
journals.

WAITE & BARTLETT MFG. CO.,, NEW YORK
RANNEY CABI
(Patented May

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 %2 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.

Medical Batteries are in
extensive use for the relief of 8
ﬁeel;l:igr hdi_uu‘;es. a::d disor- | AMF i
. Theiradvocatesareen- (X! \ - H
thusiastic over the ibili- \ i
ties for relief resnlt‘i)g;.;mm A \ A £ < 12'0'2 IS a partlal
:ll\&npxope“l; ua&- ?f these lna- AVEGA
€8. e advise consulta- e .
tion with a physician bef 5 .
s o sunsn s 1S : page from a Sears
e e paiy e |1
er the particular machine
‘best’suited to the purpose for ] o
which it is (o be used. We e Catalog Of 1923 The
glaganl:peh;llesa aepliance: . oul -y = - -r-
e hig e Y H
- el W\ A unit is not identified,
Triple Cell Medical Battery. Double Cell Wik - :
Polished oak case, about 93{x73%x8} inches. Medical Battery. ‘ - bUt It Was Offered In
Three dry cells. Faradic coil, 134 inches in diam-| _, Polis oak case, & .
eter. Circular carbon rheostat Tegulates current,jabout 83x634x8 inches, g :
Four-point switch permits one cell, two cells or|With compartment in cover \ g Slng e Ou e an
three cells to be used at a time. Wheel rheotome| for 8ccessories and wmp“'.cell Faradic coil, 134Finch !
for interrupted current, adjustable for slow or|ment in base for two dry By S IR C?l ' i"n es in . .
rapid interruptions. Metal parts all nickel plated,| diameter, with locknut, spring vlbmtfr an adjustable ball
One palr conducting cords Nilh tige pair insulating| attachment for slow vibration. Intensity of current regulated trl p e celt un |tS_
wooden handles, pair nickel plated metal handles,| by Withdrawing shield, ~Three-point switch. Pole c
ir sponge electrodes, one nickel plated foot plate,| for e or of the current. Metal
Bair Troteh and an instruction patmphiet inclnded.| parts all nickel plated. Oneqpair eonductlni cords with “e‘::i
Gierule same 4 GEOLES ool w50 | ple i oodtn bidls, e nihel pigd el
A 3
191 % QEpce ‘“,i,';;ﬁ',;c:ﬁ;’ brus! ung‘l‘nnmcﬂon pamphlet lncluded? Shipping wt., 13 lba"
| ©L9108—Complete with accessories and 39 l 53..
$13.55| =55, - $9.1

For extra batteries see 61.8635 on pag B

: Single Cell Medical Battery. :
i . Polished oak case, about 10x6};x5 inches, opening top and bottom.
| Lower compartment for dry cell and battery mechanism, ur%er come.

|\ partment for accessories. Faradic coil, }}{e inch in diameter, with locking

d device and spring vibrator. Intensity of current regulated from mild to
strong by withdrawing shield ‘from core of coil. Metal parts nickel
lated. (gne pair conducting cords with tips, one pair insulating wooden

dles, pair nickel plated metal handles, pair sponge electrodes, nickel
gl’?ed f‘:it plate and an instruction p: hiet included Sh weight,

with ies and one dry celt.. $5.80
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‘GOMERY WARD & CO.’S CATALOGUE No. 57.

2,40
£.25
.50
5.0

.60
6.00

Portable Electro-Medical Bat-
teries.

These magnetie instruments are of undoubted v
as the instruments through whose agency physicians
cffected almost miraculous cures. Our most learned
doctors and physicians acknowledge their efficiency in
even the worst cases of paralysis, rheumatism. neural-
gia, and In fact, all nervous diseases. These machines
may be used by all invalids with perfect safety. When

doctors fail to effect a cure with drugs and medicines,
and electricity is resorted to in the last stage of disease.
even then, under such immense disadvantages, elec-
tricity often cures.

24175 Gaiffe’s
Battery, three
curreénts, with
silk covered
conducting
cords, two insu-
lated handles,
one metallic
brush, one olive
shaped exciter,
one spherical exciter and one vial of bisulphate of
mercury. In polished mahogany case, 7T\x4x11f in.
Complete,with full directions. Weight, 114 lbs. $7.75
24176 Galffe's Battery, with same size coll asin
preceding, producing two currents instead of
three. Mounted in single cover mahogany case,
6l5x4x1){ inches, containing two insulated
handles and one vial bisulphate of mercury.
Weight, 1 pound. Each.......coccieiiiiinnns . $6.25

24177 The Crown Family Bat-
tery. The meritsof this battery

.60 will be easily appreciated as

6.25 possessing neatness of design

and simplicity of operating. A

75 pleasant and uniform electric

7.50 current,both mild and power-

ful. 7Three different and dis-

-85 tinet currents are produced—

8.50 the primary, secondary, and

both combined in intensity.

Mounted in polished cherry

case with nickel handles. Size.

06x5}x56Y Inches, with full

dlrections for using. Highly

recommended. Weight, 214 1bs.

Price, complete...... 3.50

24178 Alpha Faradie Family

Medical Battery, constructed

upon improved scientific prinei-

ples and designed for {xrlvate_or

professional use. Full descrip-

tion of apparatus, directions for

operating and directions for

making solution furnished with

DS. e‘nch instrument. \\'eight,s,t’,’lbs.

ustic Each ..oeeocerssoncancs veesss $0.00
ly of
self-
icrew
2 tele-
ine v,
atest,
wvork-
thone
ones,
feet
s and
z the
order
$5.00
0. 18,
ound
$0.31

24179 The New Home Electro-Medica! Apparatus, with
dry battery, This battery is the most conven-
jent and reliable of any hundreds of forms ever
introduced. It is reliable, because with its dry
battery so much less care is necessary to avoid get-
ting it out of order than is required with any other
known form. ‘T'heentire absence of acids, liquors or
salts will be appreciated by any one who has ever had
occasion to use a medical battery. The appliance
furnished with the apparatus consists of foot-plate,
sponge, cords and handles (electrodes). The elec-
trode baving a wooden handle is used as a sponge-
holder when required. The size of the apparatusis
314x5x8% inches. Weight, 4 pounds.

Price, complete..... $7.00° Extrabattery, per cell §0.72

Extra Sponge Holder .50 Extra Handles, pair.. 75

Extra Metallic Hair Brush, electrode. &

Extra Cords, 4 feet, per pair

|

24180 The Genuine
Smith & Shaw Portable
Pocket Battery, Power-
ful current. The most
practicable and thor-
ough pocket battery
made. Cells cannot
spill contents.

Price, with two cells
(weigh.t 13 1b)...$8.50
Price, with three cells
(welght, 2 1bs....$10.00

Magnetic
Electro
Battery.
24182 Davis &
Kidder's Genuine
Magneto-Electric
Machines.
Price, each.$7.25
Weigh, 63 1bs,

24184 ¢ Family” Battery. This
is a very effective and portable
fnstrument, Xroduces the induc-
ed or secondary, and the direct
or primary current, and is oper-
ated by an open battery
which can be used for months
without changing the solution
and is constantly ready for

§ use. The power may be in-

creased by gradually
withdrawing the tube
from the helix. In
polished black walnut
case with cords and
handles; weight, 8 1bs.

Each, . $10.00

Medical Battery Parts.
Order No. 24185 and be sure to specify what Bat.

E tery the parts are for. Each
Zines for the Crown Family Battery St 5
Carbons forsame .,..........

Glass Jars forsame....... .. ..
Tops complete for same, zine and carbon attached
Zines for the Alpha Batter,
Carbons forsame......
Glass Jars for same
Zine for Family Battery. P

Postage on pair zin
Platinas for same
Clamps for same.........
Cords for same.
Glass Jars for SAMe..............
Metal Springs for Magnetic
Cord belt for same
Bisulphate Mercury for use

24175, 24176 and 24180 per ounce.,...

Price, per % 1b, bottle...... o4

Price, per 1 1b. bottle...
Bichromate Potassimm for use with batteries, N

24177 and 24178, Per lb.....

Medical Induction Coil, Without
Battery.

1

24186 Induction
Coll, mounted on
neat wooden stand
with pair of hand
electrodes and
sponge holder of
best quality. Can
be operated with

anP' acid battery,

Ct

"' Price, without bat-

tery . .$3.50
24187 Same as above, complete with d
cell, ready for use. Weight, 313 pounds.

" The Porter Elec-
Elect“c tric Motor, a practi-

Motors. cal machine for a
little money. An en-
tirely novel princi-
ple underlies the
construction both
electrically and me-
chanically, insuring
simplicity, low cost,
reduced size, dimin-
ished weight, higher
speed and wonderful
economy in power
required to operate

them.
— 24190 The No. 1.
Motor,although
a very small one
in size, is highly
efficient. With one
cellof acid battery it will operate a small dental
lathe, a fan, a revolving window stand, an egg
beater, a music-box, ete. 1t is no toy. Its elec-
trical efficiency is about .}, horse power, or from
35 to 40 watts on a continuous run. No better
motor can be furnished to meet the wishes of
young students engaged in the study of experi-
mental phe’slcs. Its efficiency will surprise the
user. Weight, 13{ pounds. Price, each $2
24191 The No. 2 Motor, same construction as
above, but larger size, welghing 3 pounds and
capacity of J, horse power. Price,....

sessennsns &Y

«—12.0.3 is a page
from a Montgomery
Ward Catalog circa
1895.
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hSEARS, ROEBUCK & CO.

No. 6852, The “Capital*
Battery,imitation makogany
case made of cherry and well
finished with rounded cor-
ners, handle and catch helgm
73 inches, width Byxbi.
One of the prlnclpnl features
of this battery is that it uses
a Mesco dry cell, which will
last from four to nine months,
depending largely on_ how
much it is used. Itdevelops a
very strong currenl is well

po

of pattery can be tnrulshed nt

oeuts each. Price complete
No 6353. The Gem Electro Medical lhutary
18 battery, like the one preceding, uses a dry cell,
: the entire appuratus is made In a much more
n 't form an fine polished onk case
u better proportioned than the one represented
m cut a2d has a nice carrying handle.

has a ver,
'he size is

424X x7% inches and weighs 6% pounds. The great
ntage to be derived from these batteries is a
ong and even current combined with the entire ab-
e of acids of any kind, which are liable to be
dled and injure clothing furaiture, ete. This in
ument is furnished complete with' cords and hnn
one foot plate and two sponge eleou'odes with
dhandles. Price comp .. $5.75
battery, per cell,. 70
e

Tbls
battery uses a regular
zinc and carbon cell of
liquid battery, which can
be renewed from time to
tlme at n very small ex-
In other respects
h&mcucnuy the same
Capital battery;
mn instructions accom-
pany each one. Price
complete
No. 6355. Guiffe's Bal
tery. The electric cur-
ent in this instrument is
produced with a bisul-
rhnte of mercury battery.
has a double cell made

Faradic Battery.

|

pmauced by these batteries are as follows:
Prlmnry current.
Secondary current.
The current of the first two combined in tensity.
Shocks slow or fast according to the use of the
‘aot breaker or lever.
s is the celebrated Gaiffe system for physicians
hmud use. Itisvery compact, is all enclosed in
ghogany case 4x13(Xx7}% inches, and welghs
s, jomglemw th full instructions. Bach..$6.50
aiffe’'s Battery with same sized cou as
. preoeding but produces two currents only in-
4 of th ia mounted in single cover, polished’
any on.se, size 4x1%4x6% lnches with two in-
d handles and one vial bisul;
rglncr.he battery. Each..

eto Electric Battery. This bat-

h ol Ihe ce ebrated Davis & Kidder type; is oper-
the use o 1s or batteries of any
The electric current is produced by the revolving

Sxed electro mngnenx by turning a handle from the
“de of the case.

«—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

e CROWN Family Battery

e ALPHA Faradic Family Medical Battery

e NEW HOME Electro-Medical Apparatus by Bunnell

e Davis & Kidder Genuine Magneto Electric Machine

e The LITTLE WONDER Electro Magnetic Battery

e No Name LITTLE WONDER Electro Magnetic Machine

Sears & Roebuck offer single, double and triple cell medical
batteries (No Name given). In addition, Sears offered:

e The CAPITAL Battery

e The GEM Electro Medical Battery

e The CLIMAX Faradic Battery

e GAIFFE’s BATTERY, two & three current models
e 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. | 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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12.0.9—

w

112.0.10

Pictures, 12.0.7 through 12.0.10 show the Electronic Radio Biola. The battery jar is 4 15”
diameter x 5 4 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

The satire in the caricature of 12.0.111 captures the frenzy of
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 .

i N

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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12.1.21 12.1.3% 12.1.41

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
is0.1—1ms. 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].

i N
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 | 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, |
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 | 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. | 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 | tried to determine who manufactured it.
The mahogany case is embossed “WHITALL TATUM &
CO0.”, 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 | could find no
information on it.

THE MYSTIC. .

A PORTABLE FARADIC BATTERY,

GENUINE ELECTRIGITY. |

NO HUMBUCGC!

Full directions accompany cach bat-
tery, Can be carried about without
spilling battery flnid.

Size of Machine, in fine wood box,
4¥ x 44 x 5% high.

All metal parts nickel-plated.

‘Will be delivered free to any part
of the U. 8. for $3.50, by

F. G. OTTO & SONS,
345 Fourth Avenune, Now Yorlk
SURGICAL INSTRUMENTS, ELASTIC STOCK-
INGS, &c., &

12.2.1

TRY THEM,

LR B
DT e ..

1222 1

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. | 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. | have hopes that at
some point Whitall Tatum’s involvement will be known.

N

12.2.3 1 12.2.51

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 Y4 tall. | 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
| 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. Itisthe Whitall Tatum design. Courtesy of Tommy Bolack.
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—12.2.9

The one on the leftis
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. | 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 19™ 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 19™ century.

Among the patents attributed to Luis Drescher are:

Pat. # Date Name
o #116,695 July 4, 1871 Galvano-Faradic Machine
e #168,560 Oct. 11, 1875 Magneto-Electric Machine
e 350,621 Oct. 12, 1886 Galvanic Battery Cell
e 352,084 Nov. 2, 1886 Medical Induction Coil
e 369, 505 Sept. 6, 1887 Galvanic Cell
e 525,491 Sept. 4, 1894 Electric Battery
e 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 4" / 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. | 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 oneon
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

—12.4.1

alter ; a
'.',hﬁﬂuwhmauum that -fegp
‘Mn.mlnmmum Tiandles, ﬁ-

14.4.21

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.
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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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125 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
e 620,027A Feb. 21, 1899 Induction Colil
e 627,408A June 20, 1899 Packing Case for Electric Cells
e 627917A June 27, 1899 Dry Cell
e 837,213A Nov. 27, 1906 Improvements to Electric Motor
e 840,451A Jan. 1, 1907 Improvements in construction of commutators
e 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

97



12.5.3] Voltamp Battery No. 2 12.5.4] Voltamp Battery No. 3
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12.5.7] Voltamp Battery No. 7 12.5.8] Voltamp Battery No. 8

| @ YoLAp SLECTRIC MG o acy [

12.5.9| Voltamp Battery No. 9 12.5.10] Voltamp Battery No. 10

99



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 VVoltamp series, but these are what | could find. 1
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 VVoltamp 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 VVoltamp Electric Mfg. Co. These included:

e Chas. Truax, Green & Co., Chicago
e Truax, Green & Co., Chicago

e Feick Brothers, Pittsburg

e Tower Electric Co., ??

e Keystone Electric Co, Philadelphia
e J.A. Schultz Co., ??

e Sibley Mfg. Co., Minnesota

e Montgomery Ward

e D.D. Home Appliance Co.

e Geo. C. Frye Co., Portland, ME

e 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.

101



12.6 MCINTOSH GALVANIC & FARADIC BATTERY CoO.

Mclintosh 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 “Mclntosh
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. MclIntosh 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 20™ century. MclIntosh also offered
an Electric Belt.

ELECTRIC MASSAGE BATTERY

& INTo,
- MNgq,s‘l
ARADIC 8ATTERY, -

«—12.6.1 shows the
Mclintosh 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)

McINTOSH BATTERY AND OPTICAL CO.

39 West Raxoourn Staxer, Cuicaco, It

—12.6.3
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12.6.4]

«—12.6.5

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 CoO.

12.7.1] 12.7.2]

wigd D

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

«—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 7 lists the patents granted to The Chloride of Silver Dry Cell Battery Co. in both the U.S.

PATENT N© 554
N GREAT BRI

. 0}

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 19™
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.
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«—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 through 12.8.7 are photos of another Otto Flemming medical battery. Itis 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—

B OTF0 FLEMNIES
R 1009 ARCH STREET,
PUILABILINIA, Pa.

«— 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-LalLande 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] isa Galvanic Cabinet for Physicians.

10

EDISON GALVANIC CABINET FOR OFFICE WORK.

FLOOR SPACE 3 FT.10 X 2 FT. 2.

This outfit consists of a handsomely carved quartered oak roll top eabinet, in the lower part of
which are two sliding lead lined trays to hold the 50 type C Edison-Lalande cells,connected with the
switchboard on top of cabinet. The switchboard is similar to the one on page 9. The cabinet
has two drawers for electrodes ete., and is fitted with Yale locks. No expense has been spared
to make this the handsomest and most efficient outfit in the market.
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12.9.2 | combines a Physicians medical battery with a cautery unit, for clinical use.

It

EDISON COMBINATION CAUTERY AND GALVANIC CABINET.

FLOOR SPACE 3FT.10 X 2 FT. 2IN.

This cabinet is similar in deui¥n to the galvanic cabinet illustrated on the previous page. The
eight Edison-Lalande cautery cells are contained in the lower tray and are connected to a circu-
lar rheostat mounted on the top alongside the switchboard which is connected with’50; Edison-
Lalande cells for galvanic and faradic work contained in the upper tray.

«—12.9.3 shows the battery unit required
to power the Cautery unit. The battery unit
was 300 amp-hrs.

110



13
Faradic Batteries.

The Epison Physicians’ Faradic Battery is eminently
adapted for the use of the profession, and consists of two EpisoN-LALANDE
cells connected to a powerful medical induction coil mounted on a polished
hard rubber base ; the whole outfit enclosed in a polished walnut box.

The coil is so wound that the strength of current in the primary and
secondary is perfectly progressive.

The vibrations obtained are of a very pleasing character, being entire-
ly free from uneven pulsations, a cause of considerable trouble frequently
experienced.

When battery is not in action it is unnecessary to re-
move the zines from solution as in most other Faradic
batteries, but simply to turn the switch as there is no
waste on open circuit.

The current furnished by the cells is perfectly constant, so that battery
can be used for hours without falling off in strength.

The cost of renewal of battery is very low and perfectly easy to accom-
plish.

The EvisoNn Family Faradic Battery fills a demand for a first
class battery at a moderate price. In construction it is similar to the
physicians’ battery, only that the coil is mounted on a walnut base to match
the box, instead of hard rubber, and the-cells have porcelain covers.

In both these batteries the cells are perfectly airtight.

EDISON PHYSICIANS’ FARADIC BATTERY.

Price Complete, in Polished
Waluut Case, together with

Sponge Electrodes......... $15.00
The same with interchangeable

fast and slow vibrators. . ... 16.00

Price of Renewal Parts For Both Cells.
2 Copper Oxide Plates..... .. $o 16
2 Zinc Plates. . ... S S A 16
Can containing 4 sticks Potash.. 16
2 oz, Bottle of Oil sufficient for 2

o | E R PSR TR 03

g it Dora .53

The Copper Oxide Plate and Zinc

Plate will stand two charges (one re-

newal) of caustic potash solution before
being exhausted.

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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14

EDISON FAMILY FARADIC BATTERY.

Price complete, in Polished
Walnut Case, together
with Metal Electrodes..$10.00

2 Copper Oxide Plates. . ... $o 16
2 TNCENERR . oo i e n s W 16

Can containing 4 sticks

2 oz. Bottle of Oil for 2 cells. o3

Total, ... 53

The copper Oxide Plate and Zinc will stand two charges (one re-

newal) of caustic potash solution before being exhausted.

Prices of Accessories.

Sponge Electrodes and Handles, per pair
Metal Handles.............. B
L e s R R it

Slow Vibrators, each

12.9.5¢

..................

.................

----------------

------------------------------------
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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:

FHumber of electrons: m Mumber of electrons: n

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.

FHumber of electrons: m Mumber of electrons: n

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.

FHumber of electrans: m+1 Rumber of electrons: n-1
- -
(=) Static Buildup (& Static Buildup
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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 VVan 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.

ESTABLISHED 1870

Van Houten & Ten Broeck Co.

298 Fourth Avenue, NEW YORK

SOLE MAKERS OF THE

Morton-Wimshurst-Holtz Influence or Static Machine.
Inducto-Resonator for High-Frequency Currents.

Dr. Wm. Benham Snow’s Special Static Electrodes,

Dr. 8. H. Monell’s Special Devices for giving the Statio Currents.
Hanfeld Tissue Oscillator and Vibrator.

Caldwell’s Portable X-ray Coil.

Medical Batteries and Electrodes.

CORURESPONDENCE INVITFED
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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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«12.11.1.4is 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.

12.115 |

Sole Western Agents
B XTI
VAN HOUTEN & TEN BROECK CO,
SCHEIDEL & COMPANY
X-Ray Coils

VICTOR ELECTRIC CO.
Vibrators and Specialties

To those who contemplate purchase, we respeetfully submit that
the Scheidel Coil is computed, designed and built by experts in
electrical engi ing. Write us for prices and complete description

SHUTTS WALTERS & CO.

Surgeons’ Ins H,

and Laboratory Supplies # &

No. 4 Victar C and
Vibratory Massage Outfit

534-536 SUTTER STREET

San Francisco = - - = California
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«— 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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12.11.1.81 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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Co.

Our large 40 cell Galvano-Faradic Battery with Switch-board.

12.11.1.107 shows a large, 40 cell, medical battery from the Galvano Faradic Manufacturing
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.
| could find little information on the company other than like V.H & T.B. they produced static machines
and X-Ray equipment.

| did find a patent (777,833) for a static machine issued to C.F. Birtman Co. in 1904. Itis included in the
appendix, if you’re interested.

12.10.2.11 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, | 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. | 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

8 WAITE & BARTLETT MFG. CO,, NEW YORK

RANNEY CABINET, 8260.

ey e e e

3 L |11
a2 e x|l ues |f £3e #e w30 |l 36 s |l wX

m==

«—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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12.11.21
12.11.4]

12.11.41

12.11.31

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 | could find no information.

~—12.12.1

12.12.2 and 12.12.2 show Osgood’s
Eureka medical battery. Itis complete
with battery jar (12.12.3). Courtesy
of Tommy Bolack.
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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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12127 |

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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12129 |
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Our large 40 cell Galvano-Faradic Battery with Switch-board.

12.12.10 1 12.12.111

They published a paper “Practical Chapters on Static Electricity” by S.H. Monell M.D. of New
York. Itis 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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situatod as the coctier of Third Avew

12.12.12%

Many other companies offered medical batteries, other than those shown.

not shown are Westinghouse, Pilling, Partrick & Carter just to name a few.

Included in those and
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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. |
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. | 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. | 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.
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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.

«—12.13.4isa Violet Ray machine of
unknown origin
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«—12.13.5 isaviolet 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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MARVEL No. A-1 Price $12.50 SUPER MARVEL No. 3 Price $16.50

High grade, well built, one-piece instrument. Equipped Finely built, one-piece instrument, packed in lined
with surface electrode. carrying case. Equipped with surface, comb and throat
electrode.

The Marvel High Frequency Generator is not a cure all. It has a definite place in the medical
field.

Many human cilments are traceable to imperfect circulation. The stimulating effect of the-ger—-

erator aids in the promotion of circulation cnd that is its primary tunction.

For all specific ailments, your family physician should be consulted regarding the use of the gen-
erator, as he naturally knows your condition and will recommend treatment if it is indicated in

your case.
(Made to fit all standard instruments with 7/16" 1D electrode socket holder)

S-1 Surface $1.20
No. 5-6 Metal electrode or Saturator,
used in giving indirect treatments
$1.50

S-3 Conib $1.80 Cad
‘: i 54 $2.40
55 External throat 51.20

__ELECTRODES CANNOT BE EXCHENGED AND ARE NOT GUARANTEED—
ADDITIONAL LIST OF ELECTRODES ON OTHER SIDE

EASTERN IABORATORIES =

216 - 226 EAST 45tH STREET ORK (17), N. Y.
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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 CoO.

«—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.

12.1.31

I could find no information on). The Smith & Shaw Electric Co. They were located at 168 West
34™ 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 19™ and early 20™
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

Drescher's Pockel Elenlm-Magnel'Ic Machine No. |,

«—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 | 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

~Itis 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.
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12.15.31 is a page of instructions that came with 12.15.1
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12.15 41 12.15.5.51

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)

F .- machine that ran on household current rather
. ‘ than batteries.

«— 12.15.71s a pocket battery from A.
Gaiffe of Paris, France.

| APPAREIL DANDUCTION]
| VOLTA FARADIQUE
Brevete s.cpe

A.GAT

)
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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.

miles of track

450000

400000

350000
300000
250000
200000
150000
100000
50000 I
0 — — [ III

1830 1840 1850 1860 1870 1880 1890 1950

13.11 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. .

e If one train was delayed, waiting trains had to wait one hour.

e A brakeman would walk 20 minutes ahead with a red flag.

e The engineer would move the train forward to the first brakeman and send a second
brakeman another 20 minutes forward.

e This process was repeated until the train reached the next scheduled stop.

e 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. These immigrant
trains between 1865 and 1925. 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. | could find no record of immigrant deaths. |
doubt if records were kept.

| charted railroad deaths by decade in 13.2 | 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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Railroad Deaths by Decade
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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.

EARLY METHODS OF RAILWAY SIGNALLING

R S A= i
B W ey

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:

e https://econstructioncareers.com/news-insight/rail-signaling
e 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., AR.A., AR.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.

149


https://econstructioncareers.com/news-insight/rail-signaling
http://www.chartertoconductor.com/railroadsignals

«—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, | have found the
signal designation on the following lids:

e L.S.Brach Chapter 9 ARA., Lid Only

e Edison (BSCO) Chapter 17, R.S.A. Lid Only

e Edison (BSCO) Chapter 17 R.S.A. Porcelain Jar & Lid.

e National Carbon  Chapter 36 A.A.R. Lid on Corning Jar

e National Carbon  Chapter 36 R.S.A Lid Only

e Union Carbide& Carbon  Chapter 54 AAR. Lid on unembossed jar
e Waterbury Chapter 59 R.S.A Lid Only

o 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:

e 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.

e Atrain may enter from a siding or from the opposite end, not affecting the signal, which
still shows “all clear”.

e Ifaline 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.

HMaorer Ballery

llll

13.1.1 1 is asimple schematic of the Closed Block system.

152



13.1.2 7 is a more elaborate schematic of the Closed Block System. Note the battery jars depicted,
which provided the power.
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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.
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13.2 Union Electric Signal Co

For more in-depth information, | 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, | 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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«—13.2.3 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 isalone
Waterbury lid,
embossed: (arc)
PATENTED / (arc) Oct
27.1886 April 13,1897 /
(arc_ A.R.A. SIGNAL CELL
/ THE  WATERBURY
BATTERY Co. /
WATERBURY / CONN.

/ US.A.

«— 13.2.5is 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 US.A
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13.2.81 13.2.91
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

MNERL jar. Itis 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 | 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.

3’/6 «—14.0.1 is a generalized depiction of an
& electrical circuit from Chapter 3. You could
l replace the light bulb with almost any
' § A application and be correct. Battery size,
etc., may vary, but the general concept is the
same

+
G
=]

A
Electron flow
=

14.1 TELEGRAPH

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. | 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
20™ 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.

ARMATURE
nvot SOUNOER SOUNDER
% ="
SENDING STATION |I I 1 ELECTRIC CURRENT SOURCE RECEIVING STATION
I |
14.1.21

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.

’

-0
7|

3t

d

What | 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.

American Morse Code

A == N== {smma «— 14.1.5 completes the picture with
Bmuss O= = 2 enmus a morse code translator. Note that
Cun= Pusnnn 3 ussma there are different versions of Morse
D=ss Qenm= 4 mmmn- Code, with the International being
E = R= == 5 - different from the American.
Foma L 6 sunnns

Gmumsa Tm= 7 mmus

Heuna Un=m § munnn

| == Vessm O munm

J == Wemm 0 w—

K== Xomuan & = muwm

L Y sn u= " EEmEmEw

M= - Zuwnm = Y mam -

\ectorStock VectorStock com/21574501

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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«—14.2.1 is a battery jar embossed J.H. BUNNELL & Co./N.Y. |
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.

14.3 Telephone

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.
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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, | 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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14.3.41 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,?! 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.
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Telephone
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2

1876 Late 1870s 1880s 1880s
Patent for Alexander Bell's original HEE Sanicwe! Craddle phone
Graham Bell's phone phone phone
14.3.8 1

Prior to the hand crank phones of the 1880s, phones used battery jars to provide the necessary power.

Telephone

EVOLUTION
1914 1920s 1960s 1970s
Candlestick Desktop rotary Touch tone pad Wall touch tone
rotary phone dial phone phone pad phone

14.3.9 P
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1980s 1988 1994

Cordless phone Motorola bag First smartphone: IBM's
phone (with car (SPC) Simon Personal
charger) Communicator
14.3.10 P
Telephone

EVOLUTION

Mid-1990s Late 1990s
Analog mobile Digital mobile
phone phones

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 19™ and early 20™ 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.

15.0.17

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.

176



i3 «—15.0.3 shows
A one of three
installations in

Buffalo, NY. It
was installed in
1898. It

‘ consisted of 270

[ cells with a

| capacity of 2400
Amps.

BUFFALO RAILWAY COMPANY

THE ELECTRIC STORAGE BATTERY (0.

c
=

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, | have included a catalog from The ESB CO0, 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.
i 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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£h
i }]-—Protec‘tive plate «—15.0.8 isageneral schematic of a

R third rail configuration. It should be
| (conducting steel rail) 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.

Third rail Collector shoe Collector shoe

-

Collector shoe Third rail Third rail

Bottom contact Side contact Top contact

(b)
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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.WoO0DS

| 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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«—16.0.3 and 16.0.41 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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16.0.51 16.0.61
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.
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16.0.11 is reported to have been a radio
battery. Itis embossed EXIDE, with
dimensions of 3” x 5” x 10” tall.

@

premp— ]

—

16.0.12 1 16.0.131
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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. Itis 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 arrangedina 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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16.0.167 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. Itis 1.5”
square x 6” tall. Note: This is seen in the advertisement on page 188. Courtesy of Walt
Baumgardt. | 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.
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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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Music Trade Review -- © mbsi.org, arcade-museum.com -- digitized with support from namm.org -

The Music Trade Review

Balkite has pioneered

SEPTEMBER 3, 1927

but not at the expense of the public
or the radio trade

Balkite **AB”* Containeno battery. Acom-

unit, replicing both “A” and "B bat
Pl:'nn and - ing “A” and “B” current
directly from the light socker. Operates only
while the set is in use. Two models: "AB™
6-135,* 135 volt “B” current, $59.50. "AB"
6180, 180 volts "B” current, #67.50.

*®

Balkite “A” Contains no battery. Thesame
as Balkite “ AB” above, but for the " A" circuit
only, Will serve wherever 6-volt " A" batteries
are now in use, Not a batcery and charger but
a perfected light socket “A” power supply.
Price §32.50.

“B"135,* 135 volts, §32.50. “B"180, ISo
volts, #39.50. Balkite now costs no more than
the ordinary “B” eliminator.

Balkite Chargers Stundard for"A” bat-
teries. The standard charger for radio "A”
batreries. Noiseless. Cmbemeddminyu?-
tion, Prices drastically reduced. Model ",
rates 2.5 and 5 for both rapid and

.. trickle charging, $17.50. Model “IN" * Trickle

Chatger, rate ;5 and .8 amperes, Model
“K”Td;.:(;amhmmo‘ﬂ
chargers, §7.50.

*Special Model for a5-40 cyces at siightly higher prices.

3

o

First noiseless battery charging. Then
successful light socket “B” power.
Then trickle charging. And today,
most important of all, Balkite “AB,”
replacing both “A” and “B" barteries
light socket. The great improvements
in radio power have been made by
Balkire.

This pioneering has been impor-
tant. Yet alone it would never have
made Balkite one of the best known
names in radio—nor haye made Bal-
kite the leader in the radio power field.

Balkite has become the leader be-
cause over a period of years Balkite
performance at the hands of its
owners is unequalled in radio. Because
with 2,000,000 units in the field
Balkite has a record of freedom from
trouble seldom equalled even in the
oldest and most soundly established
industries. Because Balkite Radio
Power Units last longer than any
other devices in radio. Because Balkite
is today synonymous with quality.

Balkite has pioneered. But not at
the expense of the public, nor of the

isfied ; Balkite dealees have

uct has ever failed to be a best seller.
The famous ‘Balkite
) lyﬁc e
Balkite success has been based on the
fication. This principle is so reliable
that it is today standard on the signal
systems of most American as well as
European and Oriental railroads. It
is this principle that for
Balkite long-life, that makes Balkite
of equipment.
Don’t gamble

Time was when one radio device
looked as good as another. Today
there is no longer any need for gam-
bling with your own or your custom-
er’s money— you need no longer sell
experiments. Balkite— the tried and
reliable ——offers you a complete line,
1o serve all requirements, at the lowest
of the largest advertising campaigns
in radio. Concentrate on Balkite and
make money,

FANSTEEL PRODUCTS CO., Inc.,, NORTH CHICAGO, ILL.

Balkite

.

Radio Power Units

Priecs are diy West of the Rockies
~ s

p—

o
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The New Balkite Charger

MODEL J. Has a low trickle charge
rate and o high rate for rapid chargin
and heavy duty use. Can thus be us
cither as a teickle or as a high rawe
charger and combines their advan«
tages. Noiseless. Large water capacity.
Visible electrolyte level. Rates: with
6-volt battery, 2.5 and .5 amperes;
with 4-volt battery, .8 and .2 amperes.

i el for 25-40 cycles, Price
$19,50. West of Rockies $20. (in
Canada $27.50.)

%

Balkite Trickle Charger
MODELK. With 6-volt “A” batteries
can be left on continuous or trickle
charge thus sutomatically keeping the
batery at fullpower, Converts the A"
battery into a light socket A" power
supply. With 4-olt batteries can
used as #n intermittent charger. Or as
atrickle charger if a resistance isadded.
Charging rate about .5 ampere, Over
200,000 in use. Price $10, West of
Rockies $10,50. (In Canada $15.1

o)
A New Balkite “B” at $27.50
Balkite “"B” eliminates "'B” batteries
and supplies " B” curcent from thelight
socket. Noiseless. Permanent. Em-

ploys no tubes and requires no replace,
ments, Three new models,

The new
at

Balkite""B"-Y, for
ity 40 milligmperes at 150 volts—$69.
nada " B"-W §39; “B".X $59.50;

)

Supplies automatic Emr to boch "A”
e

and "B circuits. Controlled by the
filament switch on the set. Entirely
automatic in operation. Can be put
cither near the sec or in a remote lo-
cation. Will serve any sct now using
cither 4 or 6-volt ‘A" batteries and re-

illiamperes
a1 135 volts of *'B” current—practically
all sets of up to B tubes, Price $59.50.
(In Canada $83.)

neew Bal
special model for 25.40 cycles.

¢

RADIO RETA1L1N G, November, 1926
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No Balkite
product has ever
failed tobe a
best seller

The public is through with experiments, even in radio. It is
turning as never before to standard nationally advertised lines
which have proved themselves.

In the radio power field the standard line is Balkite. For
no Balkite product has ever been offered to the public which
has not been an outstanding success. No Balkite product has
ever been put on the market which has not resulted in enor-
mous volume and steady profit for both the radio dealer and
jobber. The faith of the public in Balkite reliability and the
Balkite trade mark is one of the finest tributes ever paid a
manufacturer.

Balkite dominates the radiopower field as never before. The
Balkite Trickle Charger is easily the most popular charger on
the market. Balkite*B"stands alone ina field only too crowded
with experiments, as the “B” that has stood the test of time.
The new Balkite Charger with both trickle and high charging
rates, and the new Balkite Combination supplying all radio
power automatically from the light socket, are selling faster
than any new items ever introduced by Balkite. Balkite is
backed by Balkite broadcasting and by one of themostpower-
ful advertising campaigns in radio. These factors make Balkite
one of the three or four best selling lines in radio today.

This is the greatest of all seasons for radio power devices.
Make sure you get the maximum profit out of it by selling a
line you know will stay sold, on whith you know your profit
will be clean. Turn it into the maximum profit by pushing Balkite.

FANSTEEL PRODUCTS COMPANY, Inc.
North Chicago, Illinois

Balkite

Radio Power Units

~E
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"JJHE WIRELESS E "GI'iEER

April, r 25

The Balkite Battery Charger.

ESSR . BURNDEPT L D. have suhmitted
to us for test ol\c of the " H Ikite"
Battery Chargers, for which they arc agents

in th  eountr -- Like many u,wful thing", it hails
from Arnlericn, being nlalluf:\ctured by 1he

-anstcel Products Co., Inc., of Chic:1go. The charger
consists of a tantalum electrolytic rectifier

with a smalltcp-down transformer to enable itto
be operated frolll the A.C. lighting rnains. 'lhe
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/llied n-adr for use; it isonly
necesi.:uy 10 11 | the cell with orc:linary ccun,ulator
acid ( ulphuric acid, Sp. Gr. r.25). 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 ])0Sitlve
tenninnl and tho black oneto the negative terminal.

The printed instructions issuocl with the char t'r
state 1hat 1wo tablespoonfuls or " ujol™ oil
should be added to the rectifLer 1l to cover tlte
::11:id, which shoulil itself corn within ha!! an inch
of the t(p of the cl'll. The purpose of the oil b
presumably to arrest the e cape of acid spray, lJut
we have not found oil to b Yen- satisfactory init-
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 I'xcessiwlﬁ and cvca to overflow through the
vent at tho top or the c,-11. F.ven para.lll)\ oil wa<i
found to froth coni<iderably. It
,.ce,ns advisal>le, thereiorl', to use a ,l.ery thin oil
11nd ,-en- little of it, sav about two tcaspoo,,fuls
ur jlist enough to cover the surface of the acid.

The [articulttr cha, er we ruwe testetl is nlted
o wor, oil a 210-volt A.C. supply at 50 c clcs
all) to charge a 6-,-olt accllmufatnr 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 nigllt for C\'eral Wl-ek'l, but the
reel ittcr shows no s,gn.s of delLerio tion or chnnge
of n.nv kind. It is of coun:e necessary occasio.nallv
to ,tId 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.lancy and cff'tcicncr, Ihe Dalkite
I"I'Ctirier is withouL ni;inv of the disadv:mtoges
of the old aln,ninium rectifier. ~ For one thin . tho
sulphuric aci,| electrolyte has a ,-ery low rcsi!lt.once;
and ,mch troul>les :s creeping, crystallisation.
prec pitation or other deterioration are practically
IntpOSlllI>le. The potential drop acros. the rectifier
cell appeal's to be 9,uite low, and is certainly very
much lower than 1 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 wle. :\£tcr :m overnight run
at :z-3 amps it b comes slightly warn\. Warmuig
up UI'l'S not imp.lir tho working of a tantalu,n

621 : 354 : 3

rectifier, in fact it iilcrN1scs the cun-ent output
solT\ewlrnt. The po,,cr consumplion from tho rnaiJ:IR
is about 50 watts. \ spccia | replaceable fuse blowing
at 4 amps ib included in the D.C. output for safch-.

\\'ith-regard to 1he constructiollal details of the
charger we have not II\llth il1forrnation, as everything is
in a cose which is not mei.lnt to I>c opeJled. The
tninsforrner has :i c,*ntre-tapped secondary, as both halves
of the cycle arc rectinec..l. There is only one Clell, which
we conclud.c contains a central lead 1 Icctrollo and two
tiintnlum el.ec- trodes. Sillcc this coll is made of a black
opaque substance and has an opaque top sculcll on,
er have uot been ahle to sntisfy ourstlves about
the

1"he Dnlltite 1ant1y Cl,arger.

important questi..>n o! the nren of tantalum usl'd ;
we irnaginl’, how ,-er, thr,t this is rplitc small.

In view of thl- simplicity nf constnlction of the
charger, the rather I,w D.C. current output, an,
the £act 1h.t no amllleter 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 [s certainly an expensive metal, i not
enough to explain the cos o

\With the snisell 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.1lulll, 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 rilleclivc as anythilll!'
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.erestcd in trans- atl:mtic work.
cal>h.-grnm wns 1.c-clmttr sent bv RmJiobl,1dt11, a
leading '-,wedish wireless jounial, to the Allleric.J.n
Iratlio Relay Lengne. stating that the sii,tuals of bc:ty
or more amateur stations in
U.S. and Canada had beol1 hte,11-d irl w-den by amateurs.
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16.2 PHONOGRAPH BATTERIES, ETC.

16

THE EDISON
Portable Phonograph «—16.3.1 is an Edison battery
Gasargngine Battery designed for travelling

TYPE “0” phonograph exhibitions. Itis a

cube, 9.5” on a side. It is hard
rubber in an oak box.

Price, complete, = $20 00

Cost of Renewal Charge for
Complete Battery, $2.80.
Itemized as Under:

4 Oxide Plates, Type "0,”
R . $1.00

at e, . . .
4 Zinc Plates, Type *0,”
L e S G R 7)1
4 Cans Potash, Type "0,”
AU 170 'el0: 5o .68
1 16-0z. Bottle Oil, at 12¢. A8
52,80 | is an Edison
Extra Flat Rubber Gaskets for = .
Cover, 25c. each. i ot x %4 x 94 . t uses four Type “V” cells and is
This battery is specially designed for the use of traveling phonograph ex- 2
hibitors, and will run a phonograph for 80 hours before needing any attention, juare X 9.5” tall.

after which it can be recharged at a small cost. It consists of a square hard-
rubber cell divided into four compartments. The cover is bolted to the body
of the cell by eight long brass bolts, and the celi is rendered air-tight by a flat
rubber gasket that fits between the jar and the cover, It is encased in a polished
oak box provided with a leather strap for carrying it easily.

EDISON EXHIBITION PHONOGRAPH BATTERY.

Consisting of 4 Liquid-Tight
Steel Cells, Type °‘‘V,” capacity
150 ampere-hours, in polished oak
case, with strap for carrying same.

Price, Complete, - $12.00

This battery will run the phono-
graph for 50 hours with single
charge, and asit is absolutely liquid
tight, it is specially recommended
for travelling exhibition work.

Price of renewal parts for 4 ©*V”
cells (see page 13), = = $3.08.

Size, 13 x 13x 9% in,
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The Edison
Phonograph . . .
Battery

for

Stationary Work.

Consisting of four Edison-
Lalande cells, yi) b= e
(300 ampere- hours) n lead
lined polished oak box, and

battery cords, $15.00
This battery will run the

phonograph for 100 hours
with a single charge.

Price of renewal pnrt.g for
Size 25% x 8 x 15 in. four ““S8” cells, $4.76

3
A

16.1.3 1 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].

TYPE ¢S CELL.

PHONOGRAPH AND FAN MoTorR MODEL,
Capacity, 300 Ampere-Hours.

Price Complete Cell, with a8
Porcelain Jar, = = = 7 R

Price of Renewal Parts.

9 Zinc Plates (capacxty 1 charge),

91c. each, . . $0.42
9 Copper Oxide Plates (capacxty 1
charge), 25¢c. each, . . ;0
Can containing 1 charge Caustic
Potash,'w 3740 0000 CalsSrle .28

Bottle Heavy Paraffine Oil, 1 ch'ge, 95

Size over ““ 5% x 13 in. ices of permanent parts of cell see page 17.
Jar only, 5% x 11 in, Ror:price P
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18

Edison 7=in. Iron=Clad Fan Motor Battery Outfit,

1898 Model.
Consisting of Iron Clad 2
Motor with 7inch Fan and
Guard, Battery Cords, three
Edison-Lalande cells, Por-
celain Jars, type ‘'8, in
polished oak box 183{ inches
long, 8 inches wide, 15 inches
deep.

Outfit Complete, with
charge to run motor
150 hours, $17.50,

Edison Iron-Clad Battery
Fan Motor, with 7-Inch
Fan and Guard, $850.

We wish to call your
special attention to the fol-
lowing advantages in this
motor, which are possessed
by none other in the market.

Tt is noiseless, bas self-
oiling-bearings, and is en-
tirely enclosed in iron-clad
case, the rear end being left
open for the regulation of
brushes. The workmanship
is of the very higlest grade. > e

When ordering renewals for this Outfit always state for
Type “S.”

Complete Renewals for 3 Cells, Type “S,”
$3.60.
CONSISTING OF
6 Zinc Plates, Type “‘S.”
6 Copper Oxide Plates, Type *'S."”
3 Cans Caustic Potash, single charges, Type ‘‘S,"
Bottle Heavy Paraffine Oil, sufficient for 3 cells.
BRUSHES FOR IRONCLAD MOTOR, EACH, 10c.

16.3.51

19

Edison 9-inch Battery Fan [lotor Outfit.
1898 Tlodel. (Ball Bearing Motor.)
Consisting of Edison Battery >

Motor with 0 inch Fan and P A
Guard, Battery Cords, 4 / /,;,

_l-:dison-lmlnmlu cells, type L
(N ! W 3
QA ) 5
79\‘ e

Porcelain J in pol-
, 25 incheslong,
S inches wide, 15 inches
high.

Outfit Complete,

with charge to run motor
upwards of 150 hours,

$25.00.

Edison Battery [lotor,
with 9-inch Fanand Guard

$12.00.

The motor belonging to
this outfit is furnished with
ball bearings; which materi-
ally decreases the frictional
loss, and coi uently the
fan runs at a higher rate of
speed while requiring consid-
crably less current todriveit.
Thisimprovement increas=
es the efficiency of the
motor nearly 50 per cent.

The Motor with Fan oc-
cupies a space 10x12 inches.
It Is noiseless aud the most
efficient Battery Fan Motor
on the market.

Flexible Battery Cord
connecting [lotor to Bat- 5
tery, $1.00 ¢ s S
Complete Renewals for 4 Cells, Type “S,”
$4.76.
—CONSISTING OF—
8 Zinc Plates, Type ¢‘S."”
8 Copper Oxide Plates, Type “‘S."”
4 Cans Caustic Potash, single charge, Type “‘S.”

Bottle Heavy Paraffine Oil, sufficient for 4 cells.
BRUSHES FOR EDISON 9.INCH MOTOR, EACH, 20¢

16.3.67

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 18,757 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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head race

tall race

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

THIEOEE Pev i

202



Windmills had been used frr pumping water in this country since the 16™ 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.

NN Mult Bladed
7 Rotor
Tail
Tower Discharge Pipe
Well Seal Q, Pump Rod e Tk
| \ -
A—Tower Footing
Drop Pipe Water Level
Screen pump Cylinder
\
9.31.
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Hydroelectric Dam

Long Distance
Power Lines

As shown in 9.41, 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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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. Itis
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.

«—9.7is such a Wincharger battery jar.
Itis9.5” 117 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.

You ave invited Yo s Speca
Stowing of NEW ECONOMICAI
FARM BADIOS Opcraced b
Feepower froem the ale!
RIS o «9.8 is an advertisement for the Zenith
B At o\ Wincharger radio charging system
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When the Jacobs’ family moved to Montana in the early 19™ 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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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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SERVICE 4 —
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No Gas?
No Matter

OSEPH JACOBS is one man
who'll never fume over the gas
shortage. Superintendent of a
Minneapolis electric company, he
built this electric car in his spare
time. Powered by three 12-volt
storage batteries and driven by
two motors, the machine will keep
plugging for 100 miles without re-
charging. Top speed of this over-
grown scooter is 15 miles per hour,
but Mr. Jacobs hasn’t been late at
the office yet.

76

«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. Itis  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
' 8 gooseneck mentioned in the embossing on the
jar.

17.0.4 1
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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, | 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.

117.0.7 Westinghouse jar with 1 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.

Il VOLTA FARADIQUE
i Brevete scoc |
A.GAIFTE APARIS|

—

17.0.1119 and 17.0.121  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 / 17°F. 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

| 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 — 11 138 Street /
Jamaica 2 N.Y.
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17.1.21 17.1.31

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 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 otheringredients 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. | 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

| have included a list of patents that pertain to the topics covered in this Volume. A similar list is
include in Volume | for patents more directly related to battery Jars. | didn’t include the patents,

themselves, as they are easily accessible on line.

Inventor Date Issued Pat. No. Title

L. Drescher | 7/4/11871 | 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 Automagtbic
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 [RON

(Reproduced here with permission)

Battery Insulators, Oil Insulators,
and Chloride Accumulators
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Battery Insulators

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 leak-
age occurred when over the surface of the cell or bat-
tery (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 isolated
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 leak-
age, and eventually the acid moisture would cause
the wood to rot.

Battery Insulators were used with DC electric sys-
tems as low as 1-2 volts and up to 600 volts and
greater.

Lower DC voltage was used for a short time with
telegraphs, alarms, and railroad signals. Higher volt-
age 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 insula-
tors were added between the wood stringers and the
floor. This combination became known as “Double In-
sulation.” However, this did not prevent the decay of
the wooden stringers ... so the Electric Storage Bat-
tery Company (E.S.B. Co.) designed and developed
the combination of an oil insulator and an earthen-
ware 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 finally do away with the wooden stringers.

In the display there is a COMPLETE Pedestal/Qil
Insulator UNIT ... consisting of the cupped lead wash-

a er, alloy cap, Y lead washer, oil insula-
tor, and the insulator pedestal. You can
now see how the insulator and the
pedestal look together. | believe that
this is a one-of-a-kind ... COMPLETE
UNIT. Also displayed is a copy of the
patent for this invention that was grant-

Pennsylvania, on July 13, 1915.

The oil insulator / earthenware pedestal was used
to support a battery tank that was constructed of
wood and lined with lead. The exterior was coated

ed to Cornelius Ambruster of Roslywn, -
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Oil Insulators, and Chlo

with asphaltum. Four to six CD-35s or CD-36s were used
to support this style of Battery Tank (see Patent Sheet).

Please notice the base of the pedestal ... The uneven
design at the base of the pedestal allowed water and for-
eign material to pass under the support when flushing the
Battery Room Floor.

* * * * *

BIRDFEEDERS

; The nickname “Birdfeeder” was given to the
CD-35 and CD-36 around 1969. The collectors
at that time thought they resembled a bird feed-
er. There are five of these displayed. These battery insula-
tors were very unique because they used a nonconductive
oil that was put in the circular trough and was then cov-
ered by a lead-alloy cap. The purpose of the cap was to
exclude, as far as possible, all spray or other foreign mat-
ter from getting into the oil space and to protect it from
being splashed when flushing the Battery Room Floor.

* * * * *

GLASS TRAY

The tray displayed is a No. 7 and it is embossed with
“E.S.B. Co. No.7 Madein U.S.A”

Jars that were not sealed were set on separate glass
trays or boxes filled with sand. This was necessary due to
the absence of a sealed cover which allowed acid-laden
moisture to run down the outside of the jar and attack the
wooden support (susceptible to rot) that the battery sat on.

* * * * *

GLASS THREAD SCREW BATTERY
INSULATORS

This type of Battery Insulator has a very
fragile Male Glass Thread Screw. It is
believed that the thread was used to secure

the insulator in the wooden stringers that sup-

ported the battery so that the insulator and support could
be moved as a unit.

* * * * *

WHAT IS A WELL?

The wells (circular trough) that are a part of some of
these insulators were used to collect Chlorides that would
seep down the sides of the cell (battery jar). This type of
battery insulator is known as a “Chloride Accumulator”
and some are embossed with that information.
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ide Accumulators

UNITED KINGDOM
BATTERY INSULATORS

British Battery Insulators are dif-
ferent from Battery Insulators that
were made in the United States.

The British Battery Insulators are in two parts ... a
Base Unit and a Top. The smaller size bases have a
round bump in the center that matches a depression
in the top’s center to locate and secure the two-
pieces together.

Four two-part styles are known (of which two are
in this exhibit). Until a year ago, the only colors
known to exist in the two-part battery insulators
were light green and light aqua.

Displayed is a CLEAR base battery insulator that
is believed to be the only one known at this writing.

The only known light green “unipart” in the U.S.-
style has a solid center instead of hollow center and
has a corrugated base.

The style numbers and letters of the United King-
dom battery insulators were assigned by lan Mac-
key. (These are not “officially” recognized numbers
by the insulator-collecting community at this time.)

* * * * *

COLORS FOR BATTERY INSULATORS

COLORS of Battery Insulators range from various
shades of ¢ Aqua to Green ¢ Clear * Smoke
* Lavender ¢ 7-up Green + Emerald Green -
Yellow-Green « Cobalt Blue < Blue * Amber.

* * * * *

WHAT ARE GLASS BATTERY
PLATE SPACERS?

It is believed that the “U” Shaped Glass Bars
were part of a failed attempt to insulate the
positive and negative plates from each
other in a cell. At this writing, no
proof has been found to support
this theory.

The only reference found was to “Rods” being
used in a patent issued to Stanley C.C. Currie of
Philadelphia, PA, October 14, 1890, #438,532 ...
“Insulated from one another by means of rods.”

“Plate Spacers” have been found in various
shades of aqua, blue, and green.
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MANUFACTURERS

Some of the manufacturers known to have pro-
duced Battery (Rests) Insulators are: Brookfield
Glass Company, Old Bridge, New Jersey; The
Elmer Glass Co., Elmer, New Jersey; Hemingray
Glass Co., Muncie, Indiana. Dumps that were
used by these companies have been excavat-
ed by collectors. Battery Insulators, shards of,
and warming pours of battery insulators were
found at some of the manufacturer’s dumps.

The following is a list of Battery Insulators (or
pieces of such) that have been found in some of
the Manufacturer’s dumps.

Brookfield Dump — Old Bridge, New Jersey

CD-20 Gould CD-29 No Embossing
CD-53 U.S.L.

Hemingray Dump — Muncie, Indiana
CD-24 U.S. Light & Heating Co.
CD-24 National Battery Co.

CD-33 No Embossing
Elmer Glass Co. Dump — Elmer, New Jersey

CD-35 No Embossing CD-36 E.S.B. Co.

* * * * *

EARLIEST PATENT DATE

The earliest known patent date for a Glass
Battery Insulator is July 12, 1870. The patent num-
ber was 105,252 and was granted to Orris W.
Robertson of Milwaukee, Wisconsin.

* * * * *

E.S.B. CO.

The Electric Storage Battery Co. (E.S.B.Co.) of
Philadelphia, Pennsylvania, was founded in 1888
by W. W. Gibbs, and by 1908 they were using
glass for their battery (rests) insulators.

This information is supported by copies of vari-
ous patents that accompany this display.

* * * * *

GOULD
Gould Storage Battery Co. was founded in 1898
by Charles Gould of New York, and they applied
for their first patent for a Battery Insulator in 1913.
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U.S.L.

In 1898 the National Battery Company was
formed. Electric Autolite later gained control of
National Battery Company and operated it under
the name of U.S.L. Battery Company.

* * * * *

NO WRITTEN HISTORY
The collecting of “Battery
(Rests) Insulators” is a special-
ty within the hobby of Insu-
lator Collecting. Although we
are learning more about
how the Battery Insulators
were used and who made
them, the history of the Battery
Insulators has yet to be written.
We need more written documentation.

At this time there are still unlisted colors and
styles just waiting to be discovered.

* * * * *

AS COLLECTORS OUR GOAL ... We hope
that by viewing this display you will become
more aware of the different styles (CD num-
bers) and the range of colors ... as well as
some basic history of the Battery Insulators,
Oil Insulators, and Chloride Accumulators.

CHARLES AND SANDI IRONS - 2005

SOURCES:

History & Guide to North American Insulators,
.................................... John and Carol McDougald

Gould Electronics INC. .....ccoeevicvivinieecennns Judy Kokal
EnerSys (Exide)........ .........Deb Burkhart
Patent Information ............ccccccennee Glenn Drummond
American/British Battery

Rest Gallery website..........ccccccveiiienn lan Mackey
Patent Information ...........cccceeviiiiiiiininenns Elton Gish
Slorae Battorios sx.sunvsnmannawisrns E. W. Allen
NIA (National Insulator Association).............. web site
Research .....Smithsonian Institute, Washington, D.C.
ICON....cconsssmmssnzrsnsssmnssmsprsmssnnsesmsasennsagassans Bill Meiers
Hemingray Dump Info.........cccooeeenee Darin Cochran
Hemingray DUmip INfo w.emsmsasmsigs Bob Stahr
Brookfield Dump Info ........cccceeevenee. David Sztramski
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20 APPENDIX C BATTERIES & EXTRAS

26 January-February 2007 Boitles and Extras

BATTERY INSULATORS, OIL INSULATORS
and CHLORIDE ACCUMULATORS

Figure 6: Gould Battery (R)
Figure 2: “Birdfeeder” battery insulator. Figure 4: USL No 2, light aqua Patented Dec. 1. 1896, light green

Figure 7a: Chloride Accumulator / Figure 7b: Chloride Accumulator / Figure 9: CD-29
The E.S.B. Co., aqua The E.S.B. Co., battery rest, green. no embossing, light-green

Figure 10: CD-20

Figure 12: CD-30 embossed
E.S.B. Co. Figure 11: CD-24 embossed The Chioride Accumulator / The E.S.B. Co.,

United States Light & Heating Company, aqua emerald green

Figure 13: CD-22.5 embossed: (F) Gould Figure 15: A CD-22 with no embossing in Figure 16: CD-40 with no embossing in
Battery (R) Pat. Dec.1.1896, yellow-green deep violet cobalt blue, dark aqua.

This article is reproduced with permission of the authors.

230



Bottles and Extras

January-February 2007

By Charles and Sandra Irons, Milford, Delaware

First Place - Writer's Choice Contest - Research Info
The Delmarva Blowpipe newsletter; Delmarva Antique Bottle Club

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 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 isolated 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. This
created a direct path for electrical leakage
and eventually the acid moisture would
cause the wood to rot.

Battery insulators were used with DC
electric systems as low as 1-2 volts and up
10 600 volts 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 werc 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 Company (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 finally do
away with the wooden stringers.

Figure 3: Glass tray.

Illustrated on the right [Figure 1] is a
complete Pedestal / Oil Insulator unit
consisting of the cupped lead washer, alloy
cap, Y lead washer, oil insulator and the
insulator pedestal. It can be seen how the
insulator and the pedestal lock together. It
is believed that this is a one-of-a-kind,
complete unit. The patent for this invention
that was granted to Cornelius Ambruster
of Roslywn, Pennsylvania on July 13,
1915.

The oil insulator / earthenware pedestal
was used to support a battery tank with lead.
The exterior was coated with asphaitum.
Four to six CD-35s or CD-36s were used
to support this style of battery tank.

Please notice the base of the pedestal,
The uneven design of the base of the
pedestal allowed water and foreign material
to pass under the support when flushing
the battery room floor.

Birdfeeders

The nickname “birdfeeder” was given
to the CD-35 and CD 36 around 1969. The
collectors at that time thought they
resembled a bird feeder. There is an
cxample of an aqua CD-36 embossed “The
E.S.B.. Co. (R) Made in U.S.A. B-15993-
3" illustrated on the right [Figure 2].

These battery insulators were very
unique because they used a nonconductive
oil that was put in the circular trough and
was then covered by a lead-alloy cap. The
purpose of the cap was to exclude, as far as
possible, all spray or other foreign matter
from getting into the oil space and to protect
it from being splashed when flushing the
Battery Room floor.

Glass Tray
Jars that were not sealed were set

Figure 5: Gould Battery (R)
Patented Dec. 1. 1896, aqua
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Figure 1: Pedestal oil insulator.

on seperate glass trays [Figure 3] or boxcs
filled with sand. This was necessary due
to the absense of a sealed cover which
allowed acid-laden moisture to run down
the outside of the jar and attack the wooden
support (susceptible to rot) that the battery
sat on.

Glass Thread Screw Battery Insulators
This type of Battery Insulator has a very
fragile male glass thread screw. It is
believed that the thread was used to secure
the insulator in the wooden stringers that
supported the battery so that the insulator
and support could be moved as a unit.
Several are illustrated [Figures 4-6].

What Is A Well?

The wells (circular trough) that are a
part of some of these insulators were used
to collect Chlorides that would seep down
the sides of the cell (battery jar). This type
of battery insulator is known as a “Chloride
Accumulator” and some arc embossed with
that information |Figure 72 and ).

United Kingdom Battery Insulators

British battery insulators are different
from battery insulators that were made in
the United States.

The British battery insulators are in two
parts: a base unit and a top. The smaller
size bases have a round bump in the center
that matches a depression in the top’s center
to locate and secure the two pieces together,

Four two-part styles are known. Until
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Figure 8 British battery insulators
are in two parts.

a year ago, the only colors known to exhist
in the in the two-part battery insulators were
light green and light aqua. [llustrated
[Figure 8] is a clear base battery insulator
that is believed to be the only one known at
this writing.

The only known light-green “unipart”
in the U.S.-style has a solid center instead
of hollow center and has a corrugated base.

The style numbers and letters of the
United Kingdom battery insulators were
assigned by Ian Mackey and are not
“officially” recognized numbers by the
insulator-collecting community at this time.

Colors for Battery Insulators

Colors of battery insulators range from
various shades of aqua to green, clear,
smoke, lavender, 7-Up green, emerald
green, yellow-green, cobalt blue, blue and
amber.

What Are Glass Battery Plate Spacers?

It is believed that the “U” shaped glass
bars were part of a failed attempt to insulate
the positive and negative plates
from each other in a cell.
At this writing, no
proof has been found
to support this theory. %,

The only reference found was to “rods”
being used in a patent issued to Stanley C.C.
Currie of Philadelphia, Pa.. October 14,
1890, #438,532... “insulated from one
another by means of rods.”

“Plate spacers” have been found in
various shades of aqua, blue and green.

Manufacturers

Some of the manufacturers known to
have produced battery (rests) insulators are:
Brookfield Glass Company, Old Bridge,
New Jersey; The Elmer Glass Co., Elmer,
New Jersey; Hemingray Glass Co., Muncie,
Indiana.

Dumps that were used by these
companics have been excavated by
collectors. Battery insulators, shards of, and
warming pours of battery insulators were
found at some of the manufacturer’s dumps.

January-February 2007

The following is a list of battery
insulator (or pieces of such) that have been
found in some of the manufacturer’s
dumps:

Brookfield Dump - Old Bridge, New
Jersey: CD-20, Gould; CD-29, no
embossing [Figure 9]; CD-53, U.S.L.
[Figure 4]

Hemingray Dump - Muncie, Indiana:
CD-24, U.S. Light & Heating Co. [Figure
11|; CD-24, National Battery Co.;
CD-33, no embossing

Elmer Glass Co. Dump - Elmer, New
Jersey: CD-35, no embossing; CD-36,
E.S.B. Co. [Figure 2]

Earliest Patent Date

The earliest known patent date for a
glass battery insulator 1s July 12, 1870. The
patent number 105,252 was granted to
Orris W. Robertson of Milwaukee,
Wisconsin.

The E.S.B. Co.

The Electric Storage Battery Co. (E.S.B.
Co.) of Philadelphia, Pennsylvania was
founded in 1888 by W.W. Gibbs. By 1908
they were using glass for their battery (rests)
insulators.

The information is supported by copies
of various patents.

Figure 10 illustrates an E.S.B. Co. CD-
20 in aqua. Figure 12 is an emerald green
cxample CD-30 embossed “Chloride
Accumulator / The E.S.B. Co.

Gould

Gould Storage Battery Co. was founded
in 1898 by Charles Gould of New York.
Their first patent for a battery insulator is
1913.

Figures 5 and 6 illustrate two Gould
insulators. Figure 13 is a beautiful example
of a yellow-green CD-22.5 patented Dec.
1, 1896 while Figure 14 features another
CD-22.5 in light lavender.

e

Figure 14: Another CD-22.5, this one
light lavender in color.

Bottles and Extras

US.L.
In 1898 the National Baltery Company
was formed. Electric Autolite later gained
control of National Battery Company and
operated it under the name of U.S.L. Battery
Company. \
Figure 4 illustrates an example of a
U.S.L. CD-53 insulator in light aqua.

No Written History

The collecting of “battery (rests)
insulators” is a specialty within the hobby
of insulator collecting. Alp\ough we are
learning more about how the battery
insulators were used and who made them,
the history of the battery insulators has yet
to be written. More written hocumcntation
is needed.

At this time, there are still unlisted
styles with no history [Figures 15 and 16 ]
and others just waiting to bg discovered.

As Collectors, Our Goal

Hopes are that as you read this article
you will become more aware of the different
styles (CD numbers) and the range of
colors, as well as some basic history of the
battery insulators, oil insulators and
chloride accumulators.

Resources: ‘

John and Carol McDougald, History &
Guide to North American Insulators.

Judy Kokal, Gould Electr¢nics Inc.

Deb Burkhart, EnerSys (Exide).

Glenn Drummond, patent/information,

lan Mackey, American / British Battery Rest
Gallery website.

Elton Gish, patent information.

E.W. Allen, storage batterics.

NIA (National Insulatdr Association)
website.

Smithsonian Institute, Washington, D.C.,
research.

Bill Meier, ICON. \
Dann Cochran, Hemingray dump info.
Bob Stahr, Hemingray dump info.
David Sztramski. Brookfigld dump info.

| [

part of Charles and Sandi's display of battery
insulators, ofl insulators and chloride
accumulators that won three awards: Best of
Show, Most Educational and People's Choice
during the Lewes, Delaware sh ‘rw in Sept., 2005,

|
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Figure 8 British battery insulators
are in two parts.

a year ago, the only colors known to exhist
in the in the two-part battery insulators were
light green and light aqua. Illustrated
[Figure 8] is a clear base battery insulator
that is believed to be the only one known at
this writing.

The only known light-green “unipart”
in the U.S.-style has a solid center instead
of hollow center and has a corrugated base.

The style numbers and letters of the
United Kingdom battery insulators were
assigned by Ian Mackey and are not
“officially” recognized numbers by the
insulator-collecting community at this time.

Colors for Battery Insulators

Colors of battery insulators range from
various shades of aqua to green, clear,
smoke, lavender, 7-Up green, emerald
green, yellow-green, cobalt blue, blue and
amber.

What Are Glass Battery Plate Spacers?

It is believed that the “U” shaped glass
bars were part of a failed attempt to insulate
the positive and negative plates
from each other in a cell.
At this writing, no
proof has been found 3
to support this theory. "\~

The only reference found was to “rods”
being used in a patent issued to Stanley C.C.
Currie of Philadelphia, Pa.. October 14,
1890, #438,532... “insulated from one
another by means of rods.”

“Plate spacers” have been found in
various shades of aqua, blue and green.

Manufacturers

Some of the manufacturers known to
have produced battery (rests) insulators are:
Brookfield Glass Company, Old Bridge,
New Jersey; The Elmer Glass Co., Elmer,
New Jersey; Hemingray Glass Co., Muncie,
Indiana.

Dumps that were used by these
companies have been excavated by
collectors. Battery insulators, shards of, and
warming pours of battery insulators were
found at some of the manufacturer’s dumps.

January-February 2007

The following is a list of battery
insulator (or pieces of such) that have been
found in some of the manufacturer’s
dumps:

Brookficld Dump - Old Bridge, New
Jersey: CD-20, Gould; CD-29, no
embossing [Figure 9]; CD-53, U.S.L.
[Figure 4]

Hemingray Dump - Muncie, Indiana:
CD-24, U.S. Light & Heating Co. [Figure
11]; CD-24, National Battery Co.;
CD-33, no embossing

Elmer Glass Co. Dump - Elmer, New
Jersey: CD-35, no embossing; CD-36,
E.S.B. Co. [Figure 2]

Earliest Patent Date

The earliest known patent date for a
glass battery insulator is July 12, 1870. The
patent number 105,252 was granted to
Orris W. Robertson of Milwaukee,
Wisconsin.

The E.S.B. Co.

The Electric Storage Battery Co. (E.S.B.
Co.) of Philadelphia, Pennsylvania was
founded in 1888 by W.W. Gibbs. By 1908
they were using glass for their battery (rests)
insulators.

The information is supported by copies
of various patents.

Figure 10 illustrates an E.S.B. Co. CD-
20 in aqua. Figure 12 is an emerald green
cxample CD-30 embossed “Chloride
Accumulator / The E.S.B. Co.

Gould

Gould Storage Battery Co. was founded
in 1898 by Charles Gould of New York.
Their first patent for a battery insulator is
1913.

Figures 5 and 6 illustrate two Gould
insulators. Figure 13 is a beautiful example
of a yellow-green CD-22.5 patented Dec.
1, 1896 while Figure 14 features another
CD-22.5 in light lavender.

Figure 14: Another CD-22.5, this one
light lavender in color.

Bottles and Extras

US.L.

In 1898 the National Baitery Company
was formed. Electric Autolite later gained
control of National Battery} Company and
operated it under the name of U.S L. Battery
Company. ‘

Figure 4 illustrates an example of a
U.S.L. CD-53 insulator in light aqua.

No Written History

The collecting of “b‘attcry (rests)
insulators” is a specialty within the hobby
of insulator collecting. Alﬁhough we are
learning more about how the battery
insulators were used and who made them,
the history of the battery insulators has yet
to be written. More written documentation
is needed. !

At this time, there are still unlisted
styles with no history [Figu?‘es 15and 16 ]
and others just waiting to bf discovered.

As Collectors, Our Goal

Hopes are that as you J}Ead this article
you will become more aware of the different
styles (CD numbers) ami the range of
colors, as well as some basi;c history of the
battery insulators, oil ipsulators and
chloride accumulators.

Resources: [

John and Carol McDougald, History &
Guide to North American Insulators.

Judy Kokal, Gould Electrenics Inc.

Deb Burkhart, EnerSys (Exide).

Glenn Drummond, patent/information,

lan Mackey, American / British Battery Rest
Gallery website.

Elton Gish, patent information.

E.W. Allen, storage battefics.

NIA (National Insulatar Association)
website.

Smithsonian Institute, Washington, D.C.,
research.

Bill Meier, ICON. [

Dann Cochran, Hemingray dump info.

Bob Stahr, Hemingray dump info.
tramski, Brookfield dump info.

hure created as
part of Charles and Sandi's display of battery
insulators, oil insulators and chloride
accumulators that won three awards: Best of
Show, Most Educational and People's Choice
during the Lewes, Delaware show in Sept., 2005.
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21 APPENDIXD GAMEWELL BATTERY SUPPORT INSULATOR

R=00 HOmMe

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 | 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 o6 e SeBtis Yoo AR DLAPISablies Holied RS S fes that I do

Typical Gamewell insulator with rare embossing: GAMEWELL 60

R=00 Home
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[n the,words qf Hlton Gish “This odd little 2-part porcelain insu{%mflhsglﬁ) many times
over the past S vears and continues to raise,curjons questions, We have dewer - . .,
addressed 1t before so it 18 time we lay out what little thtormation we know about it.”

ypical 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 | 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.

% ome of the i sula*iﬁs were origina ﬁ\und ina nk 13 C()}eqhg% or gan the South. At

Sdﬁ'i s been re rte t was em ossed on thebottom par
GAME ereis a p 60 of the separate parts ot the 2-part vell

The head on the right is very different and requires a slotted type of base that I do
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not have. Pethaps
itis an ea Ly

ersion that 1%
the iron pipe rac

The above article on Gamewell battery rests is from:
https://www.r=infinity.com/Gamewellindex.htm
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22 APPENDIX E ELECTRIC VEHICLES CIRCA 1905

Following is a list of available electric cars circa 1905.

ELECTRIC PLEASURE CARS COSTING LESS THAN $1,600.
Juvenile Electric Runabout. The American Metal Wheel and Auto Co., Toledo, O.

PRICE: $8co0 HEELS: 20 in.; cushmn tires CURRENT SUPPLY: Battery of 6
BODY: Runabout STEERING Side lever cells

SFATS z passengers BRAKES: Hand brake on con- MILEAGE CAPACITY: 20 miles
WEIGHT: go pounds troller SPEED: 8 to 10 miles per hour
WHEEL BASE: 41 inches SPRINGS: Full elliptic SPEEDS: 2 forward and 2 reverse
TREAD: 29 inches FRAME: Ste: DRIVE: Chain

Pope-Waverley, Model 21, Runabout. Pope Motor Car Co., Indianapolis, Ind.

PRICE: $8 TIRES, REAR: CURRENT SUPPLY: 24 cells of
b box_pattern STEERING; ot v V. cilde 3% >

5 RAKES: Two foot and one elec- GEARING Hernngbone !ype

WHEEL BxSE 61 inches SPEED to 15 m.

READ' s4 inches SPRINGS: Full ell ipte + Dircs

'mu-:s FRONT: 3ox234 in. MOTOR SUSPENSION: Rear axle

Pope-Waverley, Model 36. Pope Motor Car Co., Indianapolis, Ind.

PRICE: MOTOR: One,

BODY: 33';?1 wagon TIRES, FRONT: 3oxa% in. CURRE\IT sbr'"i; Y 24 cells, o

SEATS: 8 Jersdns. g’}%%s IEEA%egtoexrs lme'ver GI-? ‘{

’Y‘VR}%:%% ’::‘S,Ed,;’ ioiches BRAKES: Two foot and one elec- DR.?\!;EI:JGD‘rHecctmngnone type

tric
SPRINGS: Full elliptic

| Columbia Runabout, Mark LX. Electric Vehicle Co., Hartford, Conn.
PRICE: $go0 STEERIN(‘ nged side lever BATTERY ARRANGEMENT: In
BODY: Runabout AKES: Band t; foot operated two trays
SEATS: 2 persons S RINGS Half el pnc (.Al’\CH\ 120 amp. hours at 3o
WEIGHT: 1,300 pounds HORSE-POWER: 3-5 brake q

WHEEL BASE: 64 inches MOTORS: One, series wound, 40 \IOR U\L '\PEI- DS: s, 10, 15m.p.h.
TREAD: 48 inches V. 32A. forward, 5, 10 m.p.h. reverse
TIRES, FRONT: 3ox2% inches BATTERY: 20 cells, 1z P.V. DRIVE: Chain.
TIRES, REAR: 3ox2% inches exide
114
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Studebaker, Model 22a. Studebaker Automobile Co., South Bend, Ind.

PRICE: $1,050 BRAKES: One operating on motor MOTOR  SUSPENSION: Hung

BODY: Runabout style, open drum; one operating on rear axle fro

SEATS: ' perso SPRINGS: Front, = semi-elliptic; MOTOR-CONTROL: By controller

WEIGHT: 1400 " pounds rear, full clliptie Tocated Jeft side of .acat

WHEEL BASE: ¢y inches MOTOR RATING: 40 volts, 24 am- SPEEDS: 3 to 14 milés per hour

TIRES, :Fsl{oi"Ch" h BATTERY: 24 cell t e cgkm"‘h St g

T: jox3 inches 2.l o plate

TIRES, REAR: 30%3 3 e BATTERY ARRANGEMENT: As- g

STEERING: By ‘side lever sembled in three trays

Pope-Waverley, Model 29 Physician’s Wagon. Pope Motor Car Co., Indianapolis, Ind.

PRICE: $1,150 TIRES, FRONT: One, spectat

BODY: Straight sill TIRES, REAR: 30304 e LR SUPPLY: 30 cells of ¢

SEATS: 2 persons STEER]NG cem" fever P. V. exide

WHEEL BASE: 72 inches KES: Do font aaar b else G: Herringbone type

TREAD: s4 inches to 16 m, p. h.

SPRINGS: Full eniptic rect

Baker Imperial. Baker Motor Vehicle Co., Cleveland, O.

PRICE: $1,200 TIRES, FRONT: 3ox 3% inches CAPACIT o miles on one charge

BODY: Piano box type Il \R 30X 3% inches S G ull_elliptic

EA g2 Persons S EERIN ide lever T SUPPLY: 14 cell bat-
HT: unds BRAKE: 9 MV.

wm-:n_ BASE: ¢8 inches MOTOR " SUSPENSION: Under PEED: 14 and 17 m. p. h.

48% inches DRIVE: Center chain
Pope-Waverley, Model 26, Chelsea. Pope Motor Car Co., Indianapolis, Ind.
PRICE: $1,2 TIRES, REAR: sox3 incles CURRENT SUPPLY: 30 cells, ¢
BODY: Slnlgllt sill, swelled pancls STEEKING;, Center V. exide
SEATS: KES: Two foot and coe elec GEARING JHerrinsbone. (7pe
WHEEL BASE: 8o inches SPEED:

TREAD' s4 inches SPRINGS: Full elliptic DRIVE: “Divect
TIRES, FRONT: 3ox3 inches MOTOR: One, special

115

Pope-Waverley, Model 69, Runabout. Pope Motor Car Co., Indianapolis, Ind.
: : TIRES, REAR: CURRENT SUPPLY: 30 cells of 9

PRI Yiaap (pith too) STEERING; s tever P. V. exide 3 g

SEATS: 2 persons ES: Two foot and one elec- GEARING: Herringbone typc

WHEEL BASE: 73 inches e SPEEDS: s to 17 . p. h.

TREAD: s4 inches SPRINGS: Full elllf DRIVE: Dir

TIRES, FRONT: 3ox3 in. MOTOR SUSPENSION: On rear

Studebaker, Model 22b. Studebaker Automobile Co., South Bend, Indiana

PRICE: $1,350, with %op BRAKES: One operating on motor MOTOR  SUSPENSION: Hung

BODY: Stai f, rum; rating on rear axle fro;

SEATS: 2 pgm SPRINGS ront, semi-elliptic; MOTOR CONTROL By oontmller

WEIGHT: o pounds rear, full eIHEﬂ locl(ed Ien side of

WHEEL BASKS 65 tnches MOTdR TING: 40 volts, 24 SPREDS: 3 to. 14 miles per Hour

TREAD: ﬁb P}gr es it ce“ DRIVE Throuzl\ medium of chain

o
TIRES: REAR: ‘sons inches BATI‘ERY A &-:ﬁzm As
STEERING: By side lever i e

Pope-Waverley Model 29C, Physicians’ Wagon. Pope Motor Car Co., Indianapolis, Ind.

RICE: $1; TIRES, FRONT: jox3 tn. CURRENT SUPPLY: 30 cells of 9

BopY: gu:f:m Sill, with remova- TIRES, REAR: goxd in. P. V. exid

BOR Canopy o STEERING; Ceaer GEARING: Herringbone type

B AKES: Two foot and one clec- SPEED: £'to 16 m. . h.

WHEEL BEEH" Inches SI;RINGS Full elliptic  ° DRIVE:

TREAD s4 inches SPRINGS: Full <llipt

Pope-Waverley, Model 65. Pope Motor Car Co., Indianapolis, Ind.

PRICE: $1.400 TIRES, ERONT: soxy in, MOTOR: On ial

BODY: Stishope TIRES, REAR: jox3% in. CURRENT sebp‘pw: 30 cells of

SEATS. "2 perdons STEERING; Center lever Tt P, V.

WHEEL BASE: 70 inches BRAKES: Two foot, 1 electric NG Tty bade

TREAD! 54 inches SPRINGS: ol "Sitpeke SPEED: ¢ o 16 miles e e
DRIVE:

116
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Babcock, Model 5, Roadster.

Babcock Electric Carriage Co., Buffalo, N. Y.

oo NOTOR: 1 HLP. normal BRAKES: Hub and clectrc
SUSPE! \JSION From SPEED: 30 M.P.H.

SRRTS: e ntopte iy o \PRINGE Full elipiic

WEIGHT: ©soo' pounds TIRES,” FRONT: ;mx inches FRAME: > Armoréd wi

WHEEL BASE: 78 inches TIRES, REAR: 32x33 Inches EPERDE . & et el everee

TREAD: 53 inches STEERING: Whee DRIVE: Double chain

Columbia Victoria Phaeton, Model 69. Electric Vehicle Co., Hartford, Conn.

PRICE: $1.500
Wooden, Victoria phaton
\FATS 2 passengers
goo pounds
,\ E: 70 inches

ches
TIREY, FRONTS soxs% inches
S, REAR: 30x355 inches

EERING: Hand side lever
AKES: Foot, double acting
] RINGS Semlclhpnc

AM.
HORSE POWER 3.5 brake H.P.

‘\IOTOR SUSI’ENSIO\ Single G.
type motor, under body in

rea

BA I"l IZRYl Divided exide battery

CAPACITY About 40 miles
E DS: 3 forward speeds and 2

erse
DRIVE: Chain

Columbia Surrey, Mark XIX.

Electric Vehicle Co., Hartford, Conn.

: 32x3 in. pneu-
matic
TIRES, REAR: 32x3 in. solid

STEERING: Hinged side lever
BRAKES: Band type on driving

MOTORS: Two, G E lype, series

car “and emergency on  motor Bw-?:‘{-'ifgff\:o u,u& PV exide
spkwcs Two fnu clhphc. rear; ggé’EAsGE ‘f%rﬂ‘:d’ :enfi c:gharreverse

M 8 ""’]8- fro; DRIVE:

llORSE I’OWER 3.5 each, maxi-

Inurnal gearing

ELECTRIC PLEASURE CARS COSTING FROM $1,600 TO $2,499.

Babcock, Model 6.

Babcock Electric Carriage Co., Buffalo, N. Y.

$1,600
\mom Phacton
SEATS:

WEIGHT: 1600 pounds
WHEEL BASE: 78 inches
TREAD: 54 inches

TIRES, FRONT: Pneumatic, 32x3
nches

riREs, REAR: Pneumatic, 32x3
ind

STEERING Wheel

BRAKES: band brakes on hubs

MOTOR: l/) H.P. normal.

SPEED: 6 to 25
SPRINGS: Front. one-half plat-
furmt rcar. full elliptic

SPEEDS 6 fonurd and reverse
DRIVE: Double chain

Baker Stanhope.

Baker Motor

PRICE: $1,600
BODY: Stanhope
EATS: 2 persons
WEIGHT 050 pound,
WHEEL-BAS inches
TREAD: 48% fnohes

TIRES, FRONT: 30x3% inches

TIRES, REAR: 30x3% inches

STEERING: Side’ lever

BRAKES: Two

MOTOR ~ SUSPENSION: Under
'y

CAPACITY:
SPRINGS: Full elhp
CURRI- NT SUPPLY 14-cell bat-

SPED umdnm.p b,
DRIVE: Center chain

Columbus Electric, Stanhope, Model 1000, 1% H.P  Columbus Buggy Co., Columbus, Ohio

PRICE: $1,600
BODY: tlnhope, phaeton

STEERING: Side lever

0. es
N’ inches
TIRES, REAR: ;wx_g inches

BRAKES: On jack shaft, and rear

ubs
SPRINGS: Half platform, front;
full eliptic, rear

ME: Pres: steel
MOTOR SUSPENSION On sub-

CURRENT SUPPLY: Storage bat-
tery, 24 cells

LUBRICATION: Gfeue all roller
and Hess t bea

Bri
MOTORCONT OL' Rndﬂl type
b d speed changes
com

SPEEDS 4 forward and reverse
DRIVE: Double chain

Babcock, Model No. 1.

Babcock Electric Carriage Co., Buffalo, N. Y.

SEAT:
WEIG
WHEI
TREAD

E: 66 inches
53 inches

118

TIRES, TRONT 2x134 ins., solid
.\ EAR: 36x2 ins., solid

MOTOR H.P. normal
ERY:

TT : 40 cells
CAPACITY: miles
CONTROLL! 3 forward and 2

eeds
DRIVE: Gear direct

Vehicle Co., Cleveland, O',
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Studebaker, Model 13a. Studebaker Automobile Co., South Bend, Ind.

PRICE: $1,650, with top BRAKES: One operating on motor BATTERY ARRANGEMENT: As-
BODY: Stanhope drum; one operating on rear axle sembled in three
persons SPRINGS: Emnt. semi-elliptic; MOTOR SUSPENSI N Hung
0 pounds rear, full ellxpt
: 73 inches FRAME: Tub: MOTOR CONTROL By controller
MOTOR RATING 50 volts, 30 am- located left side of se:
3013% inches x RIVE: Through medlum of chain
R 3% inches B. TTERY 36 cell, 9 plate and sprockets
STEERING: By ude lever SPEEDS: 3 to 18 miles per hour

Pope-Waverley, Model 60B, Surrey. Pope Motor Car Co., Indianapolis, Ind.

PRICE: $1,700, with top TIRES, FRONT: jox3} in. MOTORS: Two, special
ODY Stmsht mll panel seat TIRES, REAR: fom% CURRE! NT suU i—'vp Y: 42 cells of 9
EATS: 4 pers %TEERING Sidd tever P.'V. exide
WHEEL SL 90 inches KES: Two foot and one elec- GEARING: Herringbone type
TREAD: s4 i e SPEED: 5 to 15 m. p. h.
SPRINGS: Full elliptic DRIVE: Direct’
Pope-Waverley, Model 26C, Chelsea. Pope Motor Car Co., Indianapolis, Ind.
FRICE: TIRES, FRONT: o in. MOTOR: One, special
BODY: iy removablc coupe top TIRES, REAR: j0x4 i CURRENT UPPLY 30 cells of
S; 3 perso STEER!NG Cettor Tever V.
WHEEL BAEE S0 inches AKES: Two foot and one elec- GEARING: Herringbone type
TREAD: s4 inches B SPEED: ¢ to 15 m. p. h.
SPRINGS: Full elliptic DRIVE: Dir
Cantono Fore Carriage. Cantono Electric Fore Carriage Co., New York
PRICE: $1,7 STEERING: Electrical and mechani- MOTOR SUSPENSION: On axle
NOTE: The Cantono Electric Fore cal_combination type BATTERY: 44 cells, Exide
Carriage is sold individually at BRAKES: Electric, on wheels SPEEDS: 4 forward, 2 reverse
the above price, which includes MOTORS: Two: one on each wheel DRIVE: Direct, on wheels
the attaching of same to any HORSE-POWER: 2% e

horse-drawn_vehicle, converting it
to an electric_carriage. Complete
vehicles are also marketed by this
concern. (See page 8o.
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Studebaker, Model 16a. Studebaker Automobile Co., South Bend, Ind.
PRICE: $1,750, with top BRAKES: One operating on motor MQTOR SUSPENSION: Hung |
BODY: Victoria drum; one ogeu ng on rear axle fro: 3

SEATS: 2 persons SPRINGS at,  semi-clliptic; MOTORC NTROL: By controller
WEIGHT: 2,000 pounds rear, full elli sliptic d left side of sea

WHEEL BASE: 68 inches uo 6 R RATING: so volts, 30 am- PR EBS: 3 to 14 ‘miles per bour
TREAD p’ﬂ ing h DRIVE' ‘Through meduun n( chain
TIRES, FRONT: 30x3% inches ATTERY: 7B sl g plate sprockets

TIRES, REAR: 30335 inches BATIERY. ARRANGEMENT: As.

STEERING: By side lever et 1 T trays

Babcock, Model 1, Stanhope Special. Babcock Electric Carriage Co., Buffalo, N. Y.

PRICE: $1,800 normal BATTERY: 40 cell
BODY: Sunhove 1 FRONT: Solid, 32x13% in. SERINGS: Full elliptic
TS: z RES, REAR: Solid, 36x2 in. RAME: Wood
EIGHT: x.goo pou TEERING: Wheel SPEEDS 6 forward; 1 reverse
WHEEL BASE: 66 inches AKES: Band brakes and electric DRIVE: Gear, direct
EAD: s3 inch
Baker Runabout, Model L. Baker Motor Vehicle Co., Cleveland, Ohio
PRICE: $1,800 TIRES, REAR: 30x3% inches FRAME: Armored woo
BODY \frood runabout STEERING: Side lover MOTOR: z H.P., :oo% overload
SEATS: 2 per BRAKES! Twe. foot brakes, exter- BATTERY: 24 cells, 9 m.
WEIGHT: h-g00 pounds nal and internal on rear wheel CAPACITY: 80 miles
WHEEL BASE: 70 inches SPRINGS: _Semi-elliptic in front SPEEDS: 6 forward and 3 reverse
TREAD: 6 inches full elliptic in rear DRIVE: Single chain
TIRES, FRONT: 30x3% inches
Baker Queen Victoria, Model L. Baker Motor Vehicle Co., Cleveland, Ohio
TIRES, REAR: 3ox;|% inches FRAME: Armored wood
ood runabom STEERING: Side MOTOR: 2z H.P.,, 300% overlmd
person BRAKES: Two foal brakes, exter- BATTERY 24 ceu,, m.
HT pounds nal and internal on rear wheels CAPACITY: 8o
WHEEL BA§F 70 inches SPRINGS: Semi-elliptic in front; SPERDS: 6 forwasd ‘and 3 reverse
TREAD: inches full elliptic in rear DRIVE: Single chain

E i
TIRES, I‘i{O‘\lT 30x3% inches
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Williams New Electric. Williams Electric Vehicle Co., Cleveland, Ohio

S, REAR: 34x3 inches CONTROLIH{ Automatic
EERING: Side lever h
Molor znd rear hubs

6
ard and reverse
iPEED C()l\’lRUL Side lever

,m " ornds ip
W 73" nches Cold prcsed ater) DRIVE: Side chains
TR CORRERT SUPSTYS 5% stor-
TIRES, FRO.\T: JAXJ inches age battery
R & L Stanhope. Rauch and Lang Carriage Co., Cleveland, Ohio
PRICE: $1.850 BRAKES: On rear wheds and MOTOR SUSPENSION: Under
cmergen
SPRINGS: 'Semi-elliptic front; full spi h
elliptic rear DIQT NCE 7 !0 80 miles
inche E: Ste MOTORCONTROL: Lever at left
TIREq FRONT 32 in., pncumntlc HORSE-POWER: 1% of s
TIRES, REAR: 33 in,, paeumatic MOTOR: Hertner DRIVE: Double chain from counter-
STEERING Slde lever shaft

Columbus Electric, Coupe, Model 1002, 12 H.P.  Columbus Buggy Co., Columbus,O.

PRICE: é 1900 BRAKES: One on jack shaft, one LUBRICATION: Grease all roller
BODY Col on_each rear wheel and_ Hess Bright' bearings
SEATS. 2 ‘Sersons SPRINGS: Front, half platform; MOTOR-CONTROL: - Radtal type
éo ounds rear, full, ellptic with reverse and speed changes
\VHEEL BAS inches FRAME: Pressed_steel combined
EAD: solf in MOTOR SUSPENSION:  Sub SPEEDS: 4 forward and reverse
TIRES, FRONT: soxs3. inches frame DRIVE: Double chain
TIRES, REAR: 30x33 inches CURRENT SUPPLY: Storage bat-
STEERING: Side lever tery
Baker Suburban. Baker Motor Vehicle Co., Cleveland, O.
ERICE: $2.000 TIRES, REAR: 34 x 4 inches BATIRRY a8 ceils, 11
: ide leve
WEIGHT: ke pounds SPRINEGSS Oz rear"whl:el drums MOTOR CONTROL: ‘Lever "at teft
SE: 82 inches ‘mi-el lP“':
TREAD: 6 inches FRAME: Pressed S s
TIRES, FRONT: 34 x 3% inches MOTOR SOSPENSION: Tn front
2 121
Woods - Electric. Woods Motor Vehicle Co., Chicago, Ill.
PRICE: $2000 RES, REAR: 34x2% in. (solid) MOTOR-CONTROL: 4 forward and |
BODY: Victoria, leather top EERING: Side lever reverse
SEATS: 3 to s persons ES: Internal di TRANSMISSION:  Anaular  ball
WEIGHTS 2500 pounds RINGS: Special platform bearings
WHP_E E o inches RAME: Armored wood SPEED: 18 miles per
1§ nches CURRENT SUPPLY: Storage bat- SPEED RO S8 tever
TIRES FI O“IT 32xz/ in. (solid) tery RIVE: Side chain
Baker Inside Driven Coupe Model L. Baker Motor Vehicle Co., Cleveland, Ohio

B4 Armorcd wood
H.P. 00% overload
9 m.v.

: persons
50 pounds : 80 miles
70 inches forward and 3 reverse

in front; ¢ d
Single chain

|
|
|

Pope-Waverley, Stanhope, Model 53A. Pope Motor Car Co., Indianapolis, Ind.
BRICE: $2.000 TIRES, REAR: 32xs in. CURRENT SUPPLY: 3o cells, 11
g Wit temovableitop B{E‘i:('% ophecl worm and g GEARING: Herringbone type
S: 2 e
WHEEL Xsshys inches bediae e SPEED: § to 18 miles per Your
SPRINGS: Long, semi-elliptic
TIRES, FRONT, "32x3% in. FRAME: Pressed steel
MOTOR: One, special
Electric Phaeton, Model 1. S. R. Bailey & Co., Amesbury, Mass,
Maker's illustration not ready PRICE T Ty
TIRES, FRONT: h FRAME: Pat. d d teel
o oA ";,,,f,;’b'}’:"',‘,;', Iddeciama“af BODY: Queen phacton TIRE )I‘Vl;usl Rt CURRENT SUPPLY: Storage bat-
perse hy ter:
this spac WF!rHT g0 pounds  Band to motor and rear SPEEDS: 4, ahead and back, up to
WHE 72 inches wheel. 18 m. p. h.
Qd lnchcs SPRINGS: Half-elliptic DRIVE: Double chain
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Studebaker, Model 15a.

Studebaker Automobile Co., South Bend, Indianapolis, Ind.

PRICE: $2,200
BODY losed

g es
TIRES, FRONT: 30x3 inches
TIRES, REAR: 30x3 inches
STEERINC By side lever

BRAKl:b One operating on motor
drum; one operating on rear axle

SPRINGS: ront, semi-elliptic;

reary full elliptic
MOTOR RA’ so volts, 30
BATTERY : 28 cell o plate

BATTERY A MENT: As-

sembled in threc trays

MOTOR SUSPBNSION Hung

from bos
MOTOR- CONTROL By contro“er
located left side, of sea -

SPEEDS:
DRI Til

to 13 miles per
rcugh medium of chun
and sprockets

Pope-Waverley, Model 53B.

Pope Motor Car Co. Indianapolis, Ind.

PRICE: s;z,z 0
BODY: tanﬁupc with coupe
ATS: 2 persons
L BASE: 76 Inches
TREAD: s4 inches
TIRES, FRONT: 32x3% inches

TIRES, REAR: 32x4 inches
STEERING: Wheel, worm and

car
BEAKES: Two foot and one elec:

tric
SPRINGS: Long semi-elliptic
FRAME: Pressed steel

TO!

: One

R: cial
(,UI;AREI\T SUPP LY: 3o cells; 1
GEARING: Hcrrmgbone type

SPEED:
DRIVE:

to 18 m.
irect

Pope-Waverley, Model 30, Station Wagon.

Pope Motor Car Co., Indianapolis, Ind.

BODY: s"’lfd 1
Swelled panels
SEATS: Pll‘l

WHEEL ‘BASE: 77% inches
TREAD: s4 inches

TIRES, FRONT: 3ox4_ in.

TIRES, REAR: 3ox4 in
STEERING: Side lever
B ES: Two foot, one electric

A
SPRINGS: Full elliptic
MOTOR SUSPFNSION Rear axle

CURRENT SUPPLY: 41 cells of 11
P. V. exide

t
DRIVE: Dlrcct

Baker Roadster, Model M.

2,250
ood runabout with rumble

: 3 persons
IT: 2,400 pounds

R & L Extension Front Coupe.

34x3% inches
344 inches

lR()\I
AR:

: 2 internal on rear wheel,
1 on transmission shaft
: Semi-elliptic front and

DRIV

By
( \l ACITY:"

SPEEDS: 6 forward and 3 reverse
: Planetary gear jcvluctmn

7Ba£er Mgtor Vel}k'g@-&@'}@ Ohio

rmnlrcld wood

, 300% overload
p.

33 cells, 11 pix.

About 60 miles

S sid bed gear drive

Rauch and Lang Carriage Co., Cleveland, Ohio

PRICE: $2,300
H DY: Coupe

S: 2
IGHT: ,:eﬁoo pounds

STEERING: Sxde lever

WE

\VHEEL BASE: 73 inches
TIRES, FRONT: 32 in., pneumatic
RES, REAR: 32 in., pneumatic

elhpnc rear
FRAME: Pressed steel
HORSE-POWER: 1%
MOTOR: Hertner

BRAKES: On rear wheels and

icmu elliptic front; full

MOTOR SUSPENSION: Under,

: l- . hA
I)IST p
MOTOR CON ROL cher at left
DRIVE: Double chain from counter-
shaft

“ Hercules,” Model 140.

James Macnaughtan Co., Buffalo, N. Y.

PRICE: $2,350

BOD Piano box
SEATS: 2 or 4 persons
CAPACITY:

WEIGHT: % 00 pounds
TIRES, FR

1,500 poundl

T: 36x3 inches

Inte;
SPRINGS Full ellip

TIRES, REAR: 30x3% inches
STEERING Irreversible type
mal expanding hub

MOTORS: Double eqmpmem

MOTOR SUSPENSION: From

\IOTéR CONTROL: Westinghouse
D ]3 ahead and reverse
DRIVE ouble chain

Columbus Electric, Surrey, Model 1100, 2 1-2 H.P. Columbus Buggy Co.,Columbus,O.

PR CE $2,400

S: persons
IGHT? 2,200 pounds
inches

Y: :-luled open, with canopy

WE
WHEEL BASE: lnchel

TREAD:
TIRES, FRONT: 34x4 inches
TIRES, REAR: 34ns inches

b'l EERING Side leye:

rur wh

One on m:k shaft and

SPRINGS: Fm?{‘c half platform;

rear, full elli

F] Pro ened steel
MOTOR SUSPENSION:

Hess Bright

Sub-

fram
LUBRICATI%N Greue :ll roller
beari;

CURRENT SUPPLY: Storage bat-

MOI’OR CONTROL Radial
with reverse and speed eontrol
combined
SPEEDS: 16 miles per hour
DRIVE: Side chains
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ELECTRIC PLEASURE CARS COSTING $2,500 AND OVER.

Columbia Opera Bus, Mark XI. Electric Vehicle Co., Hartford, Conn.
TIRES, REAR: 42x3%_in. solid MOTOR: One Westinghouse type,
STEERING: Hinged tiller setics wound, 80 Vis 49, Am
BRAKES: Metallic shoe type BATERRY: 44 cells, 5 T.V. exide
bPRINGS Platform, rear; one x MILEAGE: f miles on one charge
pring.”front SPEEDS: 3 Torward and 3 reverse
E DRIVE: Internal gear

HORSE POWER: 3.5 brake h.p.

Babcock Electric Carriage Co., Buffalo, N. Y,
STEERI\'G Tilting wheel BATTERY: Divided; half in front
) BRA In rear hub drums and and half in relr
elecmc by controller handle CAPACITY:
WEIGHT: z,ooe “pounds SPRINGS: “Full elliptic CONTROLLF;& e aibaul
TIRES, 2x3 inches MOTOR: 3 H.P, normal reverse speeds
TIRES, REAR: sonads tones, DRIVE: Direct by gear
I
=
“Hercules,” Model 141. James Macnaughtan Co., Buffalo, N. Y.
3,500 TIRES, REAR: 36x3% inches MOTOR SUSPENSION:  From
ndautet STEERING: Hotizontal side lever o
SFAT§ 2 passcngcrs BRAKES: Internal expanding hub MOT&R CONTROL: Westinghouse
WE 2,600 pounds SPRINGS: Semi-elliptic, front; full SPEEDS: 4 forward and reverse
WHE EL BASES 2¢ ahes - lliptie, rear DRIVE: Double chain
EAD: s6 inches AME: "Wood
TIRES, FRONTS 36x334 inches MOTORS: ‘Single cquipment
R & L Surrey. Rauch and Lang Carriage Co., Cleveland, Ohio
PRICE: $2,500 (without top) RRAKES: On rear wh DIGTANCE so mll!l
BODY: Surrey SPRINGS: Qerm c"ln"t fmnt, full 'EED
SEATS: 4 persons elliptic rea CHANGE GEAR CONTROL: Hand
WEIGHT: 3000 pounds FRAME: Dressed steel lever under steering wheel
WHEEL BASE: o1 mches HORSE-POWER: 254 DRI\’F Double chain lrem counter-
TIRES, FRONT: 32 in., pneum-!lc M R: Hertner
TIRES, REAR: 32 in., pncumatic MOTOR SUSPENSION: Under
STEERING: Wheel body

3 125
Woods Victoria, Woods Motor Vehicle Co., Chicago, Ill.
TIRES, FRONT: 32x2% solid MOTOR-CONTROL: ds for |

PRICE: $2,600 TIRES, REAR: sexa soid d and reverse * oo o
BODY': Victoria Limousine EERING: Side lever TRANSMISSION: Annular ball
SEATS: 3 to 5 person AK Internal i bearings all over

WEIGHT? 2,500 pounds : Woods'special platforin SPEED: 18 miles, an hour
WHEEL BASE: Bo inches red s DRIVE: Side chain

TREAD: 56 inches CORRERT SOFFLY S Storage bat

tery
] Baker Surrey. Baker Motor Vehicle Co., Cleveland, O-
PRICE: $2,650 (complete) TIRES, FRON fnches MOTOR SUSPENSION: In f
BODY: Sarrey TIRES, REAR: 36°% 4 ioches CURRENT SUPPLY! a4-cell bat-
SEATS. 4 person STEERING: Side lever * ey
Bi100 : On rear wheel drums OR CONTROL: Side lev

WHEEL-BASE: 89656 inches SPRINGS: Semielliptic SPEEDS: 14 and 17 m. 4
TREAD: s3 inches FRAME: Pressed steel DRIVE: Bev

Columbus Electric,StationWagon,Model 1102,2 1-2 H.P. Columbus Buggy Co.,Columbus,0.

PRICE: $2,950 BRAKES: One on jack shaft and LUBRICATION: Grease all roller
BODY: a2-seated coupe rear wheels and Hess Bright be

\TS: 4 persons SPRINGS: Front, half platform; MOTOR CONTROL:Ragiat type
WEIGHT: 2,400 pounds rear, full elliptic with reverse and speed controls
WHEEL BASE: 89 inches FRAME: Pressed steel sombined
TREA! MOTOR SUSPENSION:  Sub SPEEDS: 15 miles per hour
TIRES, FRONT. 34x4%4 inches DRIVE: Side chain
TIRES, REAR: 343474 inches CURRENT SUPPLY: Storage bat-
STEERING: Side lever tery

Baker Depot Carriage. Baker Motor Vehicle Co., Cleveland, O.
PRICE: $3,000 TIRES, REAR: 36 x 43 inches CURRENT SUPPLY: aqcell bat
BODY: Ciosed STEERING: Side lever
SEATS: 4 persan KES: On rear wheel drums MOTOR CONTROL: Side lever
WEIGHT: 2,375 s SRAINGE. Semilliptic SPEEDS: 14 and 17 m. p. h.
WHEEL- BASE: 3% inches FRAME: Pressed steel DRIVE: Bevel gear
REA MOTOR SUSPENSION: In front,
TIRES, R 36 x 3% inches under hood
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ngakeVr Coupe. Baker Motor Vehicle Co., Cleveland, Ohio

$3,000

36x3% inches
it driven coupe

36x4% inches

oH l‘ress('d steel
) Y5 100% m(rlo\d

SE. inside Side lever 3 28 l(‘”ﬂ
W o pounds On rear axle and trans- (‘TY 40 l||l|(“
Wi 92% inches i haft 6 forward and 3 reverse
TR 56 inches SPRINGS: Semi-elliptic Shaft and bevel gear
Baker Victoria. Baker Motor Vehicle Co., Cleveland, Ohio
36x3% inches l RA\“‘ Prc‘ﬁcd steel
P, 300‘//‘ O\Lrlaﬂd
wheels and 40 miles9

6 forward and 3 reverse
+ Shaft and bevel gear

Lansden, Type 38C. The Lansden Co., Newark, N. J.
PRICE: $3,400 R: 3ax4%% inches MOTOR SUSPENSION: From
BOD Side entrance tonneau heel rame

| SEATS: S Seraons On conntershaft and rear 'ROL: Hand wheel
W > 3,000 pounds Y 50 per charge
w 91 inches Semi-elliptical SPE 16 m, p. h.

: Wood armored
2x4% inches |

Cantono Brougham. Cantono Electric Fore Carriage Co., New York
PRICE: § STEERING: Electrical and me- SPRINGS: Semicliptcal
ODY: Extension brougham chanical type CURRENT ~SU oilla,
em'rs + persons BRAKES: Two on front wheels; Exi
EIGHT? Siooo' pounds one on rear wheels MOTOR CONTROL: Side lever, at
WHERL: BASE: & inches FRAME: Usual horse-drawn car- ot band side
TREAD"_s6_inches ria PEEDS: 4 forward, 2 reverse
TIRES, FRONT: o8 x 2%, inches Hon%t-:%owmz 2% each; 5 (2 Cl;ls}ig“rEAR CONTROL:  Con-
it
TIRES,REAR: 8175 tuches MOTR) SHSPENSION: On front DRIVE: Direct, on front wheels
axle
127
BakerBrougham (Interior Driven). Baker Motor Vehicle Co., Cleveland, Ohio
L'KRICE: $3,500 TIRES, FRONT inches FRAME: Pressed stecl !
BODY: Brdigham, TIRES, REAR: inches CURRENT SUPPLY: 24ell bat
SEATS: 4 : On rear drums
WEIGHT z m xo SPRINGS: Semicliptic MOTOR CONTROL: Side teyer
WHEEL-BASE: 863 inches MOTOR SUSPENSION: In front, SPEEDS: 14 and 17 m.
TREAD: 56 mc es under bonnet DRIVE: Bevel gear
R & L Depot Wagon. Rauch and Lang Carriage Co., Cleveland, Ohio
| PRICE: $3,500 QTEER!NG ‘Wheel MOTOR SUSPENSION: Under
| 0 Y: Depot wagon KES: Rear wheels body
| ATS 6 passengers SPRINGS Semi-elliptic front; full DISTANCE: 50 miles
EIGHT: 3500 "pounds o lliptc rear SPEEDS: From 1 to 20 m. p. b,
| WHERL BAGEY o incnes RAME: bressed steel DRIVE: Double chain
TIRES, FRONT: 32 in, pneumatic HORSEPOWER: 55
TIRES, REAR: 33 in., pheamatic MOTOR: Hertner
| Baker! Landaulet. Baker Motor Vehicle Co., Cleveland, Ohio
PRICE: $4, TIRES, REAR: inchi CAPACITY:
BODY: LI STEERING: Wir™ +7% fnehes NOTOR SOSPENSION: Front
ATS: 6 persons BRAKES: Two cxternal; two inter- CURRENT SUPPLY: 4o cels, 11
WWHE’EE'*J;A@E“,”“E' FRINGS! Sent Ciprca SPEEDS: 15 2%, 16
2 i ti 16, 20, m.
TREAD <6 inches 4 FRAME. Pressed steel cmncbspmﬁ’) EORTHROT:"0n
TIRES, FRONT 34 x 4 inches RS EPOWER: o7 s00% over- steering wheel
Toad DRIVE: Shatt
Baker Brougham, Model 1. Baker Motor Vehicle Co., Cleveland, Ohio
PRICE: \TEERING Wheel MOTOR: 5.9 H.P.; 3»% overload
BODY snod (front driven) | S: Two extemzl on rear BATTER\;: 40 cel_h. 1 MV,
SEATS: " persons e Ll e CAPACITY : ‘50 mile
T: 4000 pou 3 ,memal” on’ rear wheels ope- SPEEDS: 6 forward and 3 reverse
WllEFL BASE: 89 mches rated hand_leve DRIVE: By silent chain reduction
EAD: <6 inches spnmcsv Semi-ciliptic front and shaft and bevel gear
TIRES, FRONT! 34x4 inches
TIRES REAR: 34x4% inches FRAME: Pressed steel
58
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| Columbia Hansom, Mark LXVIII.

Electric Vehicle Co., Hartford, Conn.

o

P St with JfoEard seat
ATS: 3 persons inside
CIGHT: 3,900 pounds

WHEEL BASE: 86 inches

TREAD: s2 inches
TIRES, FRONT: 8osxios mm.
TIRES, REAR: 8z0x120 mm.

RING: Hand wheel

iS: Internal on wheel hubs
Front, semi-elliptic;

4 p]atiorm

AME: Pressed steel

MOTOR Series wound, 80 v., 55

|

BATTERY: 44 cells, 13 M.V., Ex-

ial
CAPACITY: 40 miles
CONTROL: andle on  steering

wheel
SPEEDS: s forward, 3 reverse
DRIVE: ouble gear reduction,
helical type

Columbia Brougham, Mark

LXVIIL

Electric Vehicle Co., Hartford, Conn.

PRICE: $4,0

BODY: Front driven Brougham
SEATS: 4 persons insi
WEIGHT; 5900 pounds
WHEEL B 6 inches
TREAD inches

RES osxi05 mm.
ES REAR: Saomise mm:
STEERING: Wheet

BRAKES: On rear wheels and elec-
tric_cut out

SP! RlN bcm| -elliptical

FRAME: Pressed steel

.\l(_)TUR Sencs wound, 80 v., 55

amp.
MOTOR SUSPENSION: Under
body to driving axle

BATTERY: 44 cells, 13 M.V.,
ule. carried in single tray umhr

(_AP:\CIT\ 40 miles
S: 5 forward and reverse

- SPEED C()\TR()I.,

( HA\(;

er on_steering colu
DRIVE: Direct by ‘gears of helical
type

Babcock Electric, Model 7.

Babcock Electric

Carriage Co., Buffalo, N. Y.

PRICE: $4,000
BODY: Brougham
SEATS: 2-4 persons
WEIGHT ;gi:oo pounds

72 inches
TREAD: ita es
TIRES, F! ONT: 32 x 3 inches
TIRES, REAR: 36 x 3% inches
STEERING: Wheel

BRAKES: Electric, and internal
on_ rear wheels

SPRINGS: Full elliptic

FRAME: Armored wood

HORSE-POWER: normal

BATTERY _ ARRANGEMENT:
one-half in front and one-half in

rear
MOTORS: Two

CU]RRENT SUPPLY: 40 cells, 15
ate

SPEED: 20 m. p. h.

CHANGE GEARS: 4 forward and

reverse
CO‘I'I ROLLER: Operated by
handle under steering wheel

Woods Brougham.

Woods Motor Vehicle Co.l Chicago, IlI.

000

Extension brougham
persons

3,500 pounds

AR: 36x3 inches solid

129

: Irreversible wheel
nn countershaft and

tutform type

L : 106 inches "RAN \\rno(l with ‘steel armor
: 6 inches MOTO! pole electric
I ON'I' 32x3 inches mlul MOTOR U\Pl NSION: From

bronze frame

BATTERY: 40 cells, 11 M. V.
exide
ISTA

ANCE: so miles per charge
MAXIMUM SPEED: 12 m. p. h.
: 4 forward and reverse
DRIVE: Double chain

Columbia Landaulet, Mark LXVIII.

Electric Vehicle Co., Hartford, Conn.

00

Landaulet

4 persons inside
00 pounds

86 inches

q 80sx105 mm.
ES, REAR: 820x120 mm.

'il'Fl;\RI\G Wheel

ou
Ql‘Rl \l(; benu clhpncal

amp.

BR I‘.S On rear wheels and elec-

ressed steel
‘\l()'[()R Series \\ounrl 80 v., 55

BATTERY: 44 cells, 13 M.V., Exide
CAPACITY: 40 miles
CO ROL Lever on steering col-

SP]-_EDS: é forward and 3 reverse
DRI cars of helical type;

double reduction

Woods Landaulette.

Woods Moto

r Vehicle Co., Chicago, Ill.

muua $4,000

xtension laudaulette
5 inside, and 2 outside

\\ FI(,HI‘ 3,500 pounds

\VIIFEL B:\NE' 106 inches

EAD: s
nm..\, FRONT: 32x3 in. solid
TIRES, REAR: 36x3 in. solid

mternzl on rear wi
QPRII\G Tatform t

Z

pole_electric

bronze frame

STEF,RING: Irreversible wheel
2 ounlcrshaft band, and

\\o d- with stcc] armor
M 0 ’l‘ () R SUSPENSION:

BATTERY: 40 cells, 11
exide

DI%TANCE: 50 miles
Mwnw\i SPEED: 1
SPEEDS: 4

On DRIVE: Double chain

p. h.
forward nnd _reverse

Lansden, Type 98CC.

The Lansden Co., Newark, N. J.

PRICE: $4,000

TREAD: es
TIRES, If?{ONT

rubber

32x3 inches, solid 3 ;\.\Y

TIRES REA
i'l EILRI

llub drumi
SPR
FR

: Semi-elliptical
Armored woo

R: 3ax3 inches, solid

Whet
BRAKES: On counurshah and rear MILEAG

MOTOR SUSPE\ISIO; i

fra
CONTROL: Hand wheel
50 per charge

SPEED: 20 m.
DRIVE: Side chains

Lansden, Type 40CC.

The Lansden Co., Newark, N. J.

$4,000
Limousine
6 persons
pounds
88 inches

W /
TREAD: 56 inches §
TIRES, FRONT: 32x4% inches

STEERIN Wh

ternal on rear
SPRl\G\ Semi-elliptic
FRAME: Wood armored

130

TIRES, REAR: 3axi34 inches
BRAKES: On countershaft and in-
ub

M(‘)TOR SUSPENSION:

rame
CONTROL: Hand wheel
MILEAGE: 40 per charge
SPEED: Up=to-20 m. p.
DRIVE: Side chains
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Gallia Electric.

Gallia Electric Carriage Co., New York.

PRICE: $5,000

BODY: Landaulet, victoria or cab
SEATS: 4 persons

WEIGHT: 4,000 pounds

WHEEL BASE: go inches

TREAD: sg inches
TIRES, FRONT: 870x90 mm.

TIRES, REAR: 1oz0x1z0 mm.

STEERING: Worm and sector

BRAKES: s, electrical and me-
chanical =

SPRINGS: Semi-elliptic, front; full
elliptic, rear

FRAME: Pressed steel

MOTORS: Compound
BATTERY: Capacity, 240 to 250

amﬁ:re hours

MILEAGE: 50 to 6o miles on one
n:har]g)e

SPEEDS: 8 forward, 1 reverse

DRIVE: Direct on wheels

Columbia 8 Passenger Private Bus.

Electric Vehicle Co., Hartford, Conn.

e entrance
8 passengers
: 5,500 pounds
70 inches

TREAD: 67 inches
TIRES, FRONT: 36x3% in, solid

SAR: 42x3% in. solid
Wheel

wo sets on rear wheels
Full elliptic, front; %

BATTERY: Exide
ROL: From steering column
forward and 3 reverse
: Direct

Electrette”’

The Lansden Co., Newark, N. J.

Lansden, Model 56, “The

PRICE; Given by maker upon ap-

lication . Y
B(gDY: Aluminum, with top
SEATS: 2 persons
WEIGHT: 1.850 pounds
WHEEL BASE: go inches
TREAD: 56 inches

TIRES, FRONT: 3}4x3o, pneu-

matic i
TIRES, REAR: 3%x30, pneumatic
STEERING: Irreversible
BRAKES: Band on countershaft;
internal expanding on rear hubs

SPRINGS: 1%x26 in. semi-elliptic

FRAME: Wood, armored

MOTOR SUSPENSION: Single
motor on frame

SPEEDS: 3 forward, 2 back

DRIVE: Chain
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23 APPENDIXF ESB CATALOG OF 1906

MANUFACTURER OF THE

TRADE MARK

“Chloride
Flccumulator”

REGISTERED SEPTEMBER 11, 18084

| General Offices and Works : Allegheny Avenue and Nineteenth Street

PHILADELPHIA, PA.

1906 Sixth Edition
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The Consofidated Elechiic Stastge!
The General Electric Launch
The Bradbury-Stone Electric Stomge
The Hopedale Electric Comy

The Pumpelly-Sorley Battery
The Planté Company

The Accumuiatoren-Fabrik

(The Tudor Coum)

Thereby securing to itself the m~m
Unimd States and Candl, mne :
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MANUFACTURER OF THE

TRADE MARK

“Chloride
Flccumulator”

REGISTEAED SEPTEMBER 11, 1864

General Offices and Works : Allegheny Avenue and Nineleenth Street

Philadelphia, Pa.

SALES OFFICES

Phlladelphia, Allegheny Avenue and Nineteenth Street
New York, 100 Broadway St. Louis, Wainwright Builiding
Boston, 60 State Street Cleveland, Citizen's Buliding
Chicago, Marquette Bullding Plttsburgh, Frick Building Annex
Oakland, Cal,, 525 Thirteenth Street
. Canada: The Canadlan General Electric Co,, Ltd,, Toronto

COPYRIGHT 1906, BY THE ELECTRIC STORAGE BATTERY CO.
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HE acquisition by The Electric Storage
T Battery Company of all the basic
patents and patent rights underlying
the manufacture of storage barteries, and
the subsequent acquirement of patents and
patent rights for new and valuable types,
enable this Company to furnish cells adapted
to every requirement of standard or special
work.

The alliance existing between The
Electric Storage Battery Company and the
largest manufacturers of storage batteries in
England and Germany, secures to
this Company the experience of the highest
engineering talent available in this special
field of electrical manufacture.

The value to the public of this united
effort to perfect storage battery practice
cannot be overestimated, and The Electric
Storage Battery Company’s products repre-
sent the most modern type of accumulator,
possessing the highest efficiency, the longest
life and most perfect mechanical methods of
construction,

The Electric Storage Battery Company
owns the patents covering the applications of
boosters, cell switches and other auxiliaries
to storage battery installations, and has
developed types of such apparatus best
suited to meet the requirements of the various
conditions under which storage batteries are
operated.

_———————————————————————

255



Couples on Sand Tray

10 “CT"

Couples in Glass Jars

“ BT

Couples in Glass Jars

“ET™

Couples in Glass Jars

“pre
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The voltage of cells of all capacities is slightly above two volts on

: *ﬁ circuit, and during discharge at the 8-hour rate varies from that point
~at the beginning to 1.75 volts at the end.

ELEMENTS OF TWO PLATE TYPES

——— ** Chloride Hccumulator ™' ————

BRRRTABE L e e e Bl etk 8 L R Y
Size of plates in inches . . . . . . 4x3 5xb 1 8% x5 |TYxTH
Number of plates . . . . . . . . . p) 2 {8 2
For G al
{ 8 hours 3 1% 3 . 1%
Discharge in amperes | ¢« 1 o 1y 614
“ = 1% l 3 6 0
Normal charge rate . . . . . .. ¥ { 1% } 41
———— — —— e _
( Length : | 1¥ | 2¥ 215 2K
Qutside measurement “ ST e R Oy T Late
of glass jar, in{ Width . . 3y (i35 6 8Y%
inches : et X
Height 63 8 12 11
[ Length ‘ | 14 2 2 2
Outside measurement ; 41 Ll w0
of rubber jar, in{ Width . . .| 3% 558 55§ 8
Y P i HR L | 5 ESa
| Height ’ 6% | 8 i 12% 11
,"__ ‘“h . , | l___ ‘I'iul TLCG‘TOIG STORAGE SATTEAY CO.  —
eight of electrolyte in glass jar ki
in pounds : ’} 1 24 413 5%
Weight of electrolyte in rubber jar, |
in pounds : i } Ja 2 2% 4y
Weightof cell complete, with electro- 2 ;
lyte in rubber jar, in,pounds : } 24 5% 9% 144
Height of cell to top of lug, in inches, 7 8y 124 | 117
—————————————— m— - e
Price, element only . . . . . . $| 00 ¥ 175 & 260 V 3.0
Price glass jar,extra . . . . . . . $ : 0.25 , 0.35 71 0.0 2l 0.75 ¥,
Price, rubber jar and cover, extra . § 1 0.65 110 175 2.05°

4

N. B.—In ordering Elements, or parts thereof, specify whether Intended for
glass or rubber Jars., Sec pages 27 and 28 for prices of Connectors, Electroiyte, etc,
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Type “B” 3 Plates in Glass Jar

.

)

—

|
|
|
i

et

Type “C” 3 Plates in Glass Jar

M g
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~ ELEMENTS OF TYPES “B” AND “C”

e = ———— *@bloride Bccumulator " — :
TYPE B ! C
Size of plate in inches . . . . . . . 3x3 , 434 x 4
fipmberof pletes . . . .. .. .| 3 It 3 5 (00
For | {
8 hours . . O D § T S 33
Discharge in amperes ol (AN % Il 1y 3y 5y
B | | 2k BN
o R i : :
Normal chargerate . . . . . . . . ] S5, - ety | A 17 [ 24 | 33
Length . .| 2 | 8w | ax | sy
o 0 MO U T it b
Outside measurement [Width R 4 Il &% 5y sy
of glass jar, in e S TR R H TN
inches : 4 |l
Height . . Hi4 b 7Y Y Ty
‘ 6% |
Length . . 1% | 1Y 2y 30
Outside measurement [ — ——
of rubber jar, in { Width . . . 35§ 44 413 4%
inches: o BRI a2
Height . . 5 7 7 (R
THE ELECTRIC STORAGE BATTERAY CO. i :
| |
Weight of electrolyte in glass jar, 1% ! ghrt T 2
in pounds: 1y - ST P Bl
Weight of electrolyte in rubber | I, e =
in‘pounds: yte in rubber jar, } % 1% 2 23
Weightof cell complete with electro-{ |, .. . .
Iyte in rubber jar, in pounds: | 3% 0% 10 15
Height of cell to top of lug, in] /% | __ :
inf:hes: ’ v m} lfl’% | 15 [ 15 15
A | |
Price, elementonly . . . . . . . . $ 150 W 295 J 350 ¢ 500"

Price glass jar, extra . , . . . . .Sl 0.15 7 i 0.15"' | 0.25 '71 0.:}0',

Price, rubber jar and cover, extra si 0.65 v( 0.95

1.15 /| 1.40

N. B.~In ordering Elements, or parts thereof, specify whether Intended for
glass or rubber Jars. See pages 27 and 28 for prices of Connectors, Electrolyte, etc,
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Type ““D" 7 Plates in Glass Jar

Type “D "

Wood Sand Tray
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ELEMENTS OF TYPE “D”
mdmCWhﬁm

U i gl i e s |
........ ] %10 128 15
L
M
[ Length ¥ 4! 6y Ry ‘Y 1
Qutside measurement | L, PRBAE T o

Slinlexs jar, ind Width .. .| 7% . TR | % 8 s sy
inches: 0y

1 L
Height. . .| 9% 9% | 94 9% | 9y | 9%

] ungﬂl e l—‘;‘ 2:“ 3-\ 3 "“i .-"

Outside measurement | :
of rubber jar, in{ Width. . . 6% 86X 64 6% 8% 6y
inches: i M= et ol A5

‘. Height . .} 9 9 9 a 9 9
— T WE ELECTRIC STORAGE SATTLAY (O e —

Weight of electrolyte in glass jar,)

57 L (- - SR (- T

in pounds : {

'ie.w of el:eccolyte in rubber nr.\' 2% 3§ 5y 6 | TN W
Weightof cell complete, with electro- 1 G TR L AN e T
Iyte in glass jar, in pounds : [ =3 o 1es 63

'e@td cell complete, with electro-1 ., B _— : h -
lyte in rubber jar, in pounds: V 12 181 243 324 S0y 5

Height of cell to top of lug, ininches, 1% 15 18 18 18 18

N. B.—in ordering Elements, or parts thereof, specify whether intended for
wlass or rubber Jars. Sce pages 27 and 25 for prices of Connectors, Electrobyte, etc.

Price, elementonly . . . . . . . $ 3257500, 6.75.78.50/10.25 ,12.00
Price, glass jar, extra. . . . . . . $ 065 0807 197 130 130 235

Price, rubber jar and cover, extra, $ 1.45¢ 1.70/ 1.90/ 270/ 3.10%~ 395
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Type

“E'" 13 Plates in Glass Jar

Type “E" Wood Sand Tray
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ELEMENTS OF TYPE “E”
Size ot Plates, 7% inches by 73 Inches

e T N ** gbloride Mccumulator ™

- Number of plates . . . . . A s B i S R T T T
i -1
e T l20 |25 [30 | 35
m’ghwg in amperes <' il el : 14 21 l 28 l 35 42 : 49
QL e e T 0 [ %
Ly e L T ] 80 100 120 | 140
Normalchargerate . . . .. ...[10 |15 |20 | % IENER
dE Y A Y
Outside measurement L ' # ' ad ! 8% ! it
of glass jar, in { Width . . | 9M | 94| 9% | 9Y 915 | 94
inches : : & e A R h
Height . .| 113 | 113 | 113¢ | 113 | 113§ | 1134
T _cLength . .| 2% | 3% | 5 | 6% | 8% | 8u
Outside musurementj s s _B_I_,_,,, ’ g ' | _-’é
of rubber jar, in { Width . . . 8'4 | 8% | 8% | V ‘ 8" 81
itk lHe:ght VPR iR R
i o3¢ | 113 | 1234 | 18 | 1544
Gideside measarement | 28D | 8% | ‘_ 1 | A2 | 1550 15X
of all metal tanks, in 4 Width . . . 11 11 | 11 ‘ it 43 |'n
inches : L g
Height 12% | 12% 12y | 12 |12y 12y
THE ELECTRIC STORAGE BATTERY CO. - .. —~
(Inglass . .|18% |20 | 243 26 |35 34
Weight of electrolyte, J $  rubber .{ 8% | 8 | 10;4 T I 181
in pounds: —f—— | — —— -
‘¢ all metal é
tanks . . 274 | 81% | 36 , 0 L4435 | 40
Inglass . .| 49 |60 | 74 | 86'/. 104 | 112
Weight of cell com- 2017 | . T G
rlmwuhelectrolyte, ** rubber .| 20} | 40}‘ ‘ i"‘_l_‘ﬁ‘_; % TRk (e
n pounds : ““ all metal | |
tanks . .| 85 104 124 ,136 161 | 180
——————— — e
(Inglass . ./ 20 |20 |20 ' S0 3020 1k 20
Height of celltotopof ‘“ rubber .| 12% | 124 124 | 124 : 1‘2'/; | 124
lug, in inches : ‘, e e | e -
‘¢ all metal
tanks 16 |16 16 | 16 | 16 16
Price, element R T s| 8.25 4 1. .a.f 15. z;.( 18. 75«3.: >,t 25.75 v
Price, glass jar, extra. . . . . §| 1.207| 13571 150 145| 2.551 255

Price, rubber jar and cover, extra . §| 2. 901 3 254 8.75) 5.05{ 5.75) 610

Price, all metal tank, extra . . $/1030111.35 12.40/13.45{ 14.50{ 1555 -

N. B,—In ordering Elements, or parts thereof, specify whether intended for

glass or rubber Jars or tanks. See pages 27 and 28 for prices of Connectors,
Electrolyte, etc.
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Type " F 15 Plates in Glass Jar Type “F" 15 Plases in Glass Tank
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ELEMENTS OF TYPE “F”
Size of Plates, 11 inches by 10} inches

e *Cbloride Hccumulator ! e

T I ginl1s| 151719 21| 28 2.5!27
For | | | |

Bhours . . 40 50 60 70 80 90 100 110 120 130

5 « .. 66 70 B4 98 112 126 140 154 168|182

3 .. 80 100 120 140 160 180 200 220 240 | 260

1 “ .. 160 200 240 280 320 360 400 440 480 |620

....... 40 50 60 7080901001101"0180

Qutside measure- Length S 9_ lOﬁ ]08 1? ;
m““ of 'h“ Width . . . 12“ 12! lgg 123 Old type jars 154 inches high can

be furnished for renewals

tslnE S el { Height . . | 17 17 17 17 :
Outside measure- | Len8th . . | . . . -/ 14b. . 174 . . 20§ . il
ments of glass { Width . . . | . .. .| 13} . SR N s
SORES, \MINCROST | pieioht . . . .. .| 18)|. .| 18H. . 8. .|. .|
Clnnmmluuunh.ﬂmdanns ] T S
Outside measure- I Length . . *]3} J}i 16}» 18§ 192 A"lj 23& ,2,41 7‘..’_63 _‘28}
mentsofalimetal { Width. . 15 15 15/ 15 15 15 15 15 15 15

tanks, in inches: ( Height
Clearance between metal tanks, 2 inches. | : i
Outside measure- "Length . .| 13% 15§ »lﬁﬁj 181 20 21} 23% 25 268 28§

17§ 178 mi 178 178 178 178 178 174 17}

ments of lead- : : =

“nedwood “nks, 4 Wldth v e % ]5A 7154 15 ]Di 15 15 15 15 15 ]2

in inches: Height . . 20} 20} 20} 20} 20} 20} 20} 20} 20} 20}
Clearance between wood tanks, 2 inches.

o e THE ELECTRIC STORAGE BATTERY coO. —— —

(lngllssurs. \,@ A N e P g
w::%’;“:‘:“ﬁ; In glass tanks ; TR TN T N R
1bs. ; e | Inallmetaltanks, 95 108 121 (134 146 160 172 185 198 212
In wood tanks . | 86 99 111 123 133 145 156 168 1%0 191

Weight of cell ( In glass jars . . 174} 206 227 ggo_ ] S
comp]c[e !nglasstmks S T b __‘)79 302 N0 7'.’2 o .
mie'l'eﬁ::o; Inallmetaltanks, 256 207 337 377 416 457 497 537 577 618
¥ " | In wood tanks . 250 202 332 372 411 452 492 532 578 615

o T
Height of cell, in glass tanks, from bott ’
of insuiarors ta mk.::‘:ﬁ.‘u.!? in uu:h::n R L B 233 .

Height of cell, in all metal tanks, from ) : 4
u": “tu bus bar, double iml-‘ 334 334 335 33} 335 334 33} 333 333 333

Hddn “of cell, in wood tanks, from floor ) ,
Eo’mblr. double lnsnlnlon. 4 | 33 33} 33 33} 33} 33} 33| 33} 33} 33
 Price, element only . . . . . . $ 300057, w’isomzspbooo‘mso’m 0082,50/90.00°97 50
Price, glass jar, extra . . . . .§ 400l 475 475,575 . . .
Price, glass tank, extra. . . $ . . . . 600 : 403.,. ) 1050 B
Price, all metal tank, extra - § 15 55167017 8519.00'20.15 21 30224»236024.762590

i Price, lead-lined wood tank, Ex.s l30"’l385ﬁ47(fh53'1h4 7. 25’18 10 1895’19sd000,'

B.—In m Elements, or parts thereof, specify whether intended for glass Jars,
g metal tanks, or wood tanks. See pages 27 and 28 for prices of Connectors,
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Type “R"™ Positive Plate

Type “R"™ Negative Plate
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Negative Group

“ECS”

Type

“ECS" Positive Group

Type

Type “ELS" Negative Group

“ELS" Paositive Group

Type
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i / 7 7 73 7 /-"'v’,
 ELEMENTS OF C%R-LIGHTING TYPES
i e ECS” Type “ELS”
ize of Plates, 7{ inches by 72{ inches Size of Plates, 97 In. by 7% In.

2 !Chm: Rccumulator '’
oo o T 91| 181 16 5!
|

7( 9 11113 15

|
20 25| 3|3 ] 12/ 18| 24| 30 36E42

t
!
| i |
14§21'2s 35|42 49 | 17| 25| 33 | 42| 50 59
|
|

40 50|60 70 24| 86| 48 | 60| 72| 84

40‘60!80100 120 (140 | 48 72| 96 120 144 168
l i gl

‘ ; | |
- Normal charge rate . , 10| 15| 20 i 35 l:zl! 18 | 24 30[ 36 | 42
» l

|

Length, 3;;' 5,»;' s;al 783 9

’waz 3%3! 5 6%:1 73 93'1!1%}

|
Outside meas- , W | ; | !
Tbe jaer { Wideh, | 8l sy sy i s snf syl sn sl s} sp sp
in inches : g

Helghtiw}éil:’,}é 131 13% 13;4‘13;4 1534i15y|1.-3x‘ 15% 16/ 15%

mﬂu ELECTRIC STORAGE BATTERY CO. : :
' 1
Weight of electrolyte j - =iy w
, m!;’o“ndu }10 4 {19 2 27w |1

ete, with electro-
yte, in pounds :

| w: of cell !rom}l

~ Weight of cell com- }

|
39 |54 :70 !ss 100 118 |47 66 85104 123 142
R | ' §i 2.3

bottom of jar to to
of lug, in inches: 2

: Price, rubber jar, extra . . .s|'4.:m

| | |
6.95 7.8-‘)! 8. 7’\l 9.65 10.55 6.60 7.60 8.60 9.60 10.60 11.60
|

! !

‘ Pﬁh. No. 6 rubber jar,) 3: .05
MW lip um,} =0 J
soft rubber plug, 1.75 2.00{ 2.).| A0,

510.35} 045 056, Osﬂl 0.85 0&5 04-’) 0.)0 0.85,

v v

| |
’70‘ 3.00 1.76' 2.00, 2,25 2.50

|
1
|

0.75, 0.85

i
s
i
|
|

Pﬂmoftmomnulcouon
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“ELS" Rubber Jar and Cover Two “"ELS" Cells Assembled in Crate

Special Two Compartment Lead-Lined Tank
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Type 501. Porrable Battery

The “Chloride Accumulator”

OF THE

PORTABLE TYPE

For portable use, in connection with phonograph, kinetoscope, other
small motor work, and small electric lamps, the ** Chloride Accumulator’’ is
put up in sealed rubber jars, enclosed in a neat hardwood case, provided with
handles and suitable connection terminals. Various capacities are furnished,
as per table on next page, in which are also given weights, dimensions, normal
working rates and prices for batteries complete, ready for immediate use, if
ordered so shipped.

Unless otherwise ordered, portable batteries will be shipped filled with
electrolyte and charged, ready for service. While the greatest care is used in
packing, it is almost impossible to avoid damage to cells of this type when
shipped by freight; for short distances it is therefore recommended that ship-
ment be made by express, to insure more care in handling. Where this
method is too expensive, it is advisable to forward without electrolyte, which
may be ordered to be shipped in a separate vessel, for which a small additional
charge is made; the battery to be given the necessary charge upon receipt.
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cells in a case are connected ngﬂlm in series, the n A
by two will give the approximate voltage betvm th.'m
of each case. A

The normal rate is the highest rate in tu\pem ﬁ
should be charged. At this rate the battery will be fully ¢
and discharged in eight hours. At less than normal rates the
is increased in both instances and in discharging at more than ﬁ
the time is decreased. ‘

With each battery is furnished a folder, giving instructions il M‘, _
its operation and care, which should be followed in order to obtain M most
efficient results.

PORTABLE BATTERIES

= B o Sl
[ | I Height
Cata- | No, of | Type and | Normal | d Over | Weight! Price
logue Cels in Number of (GALANE  Offsiie Dimennone | bues | Com. | compiets
Rute Inches

5. g3 T Amperes | Length Width Helght Pounds| /r
301 1 iese 3 1¥ | 8 x 64x10% 11y 8 8§60V
32| 2 » 1% | 4xx 5%x10% |[n¥x | 14 900y
303 3 " 1% | 6%x 5%x10% |11 | 20 | 12807 ;-
304 | 4 " 1% 8 x 5,'4x10}4 1y | 26 | 1600V
305 | 5 o 1y 107 x 5y%x10% | 11¥ | 32 | 1900+
101 1 D" 8 2x | 8xx Ix=12% |18% | 18 eao-:yx
02| 2 o« | o2 ! sMx T¥x124 (13K | 98 1 1300 W
403 3 & | 2% T x T¥ x124% 13 | 87 16 50 ‘j’
404 4 3 2% 0% x TWx12i |18 | 48 | 2100/ |
05 5 o 2% | NKx T¥x12% | 13% | B9 | 2B OOV
406 : O e B8l & 4}{1 T4 x12% 18% | 24 1000.‘/-
407 | 2 il W THx TXx12% |13y | 43 18 00 1
408 3 “ 5 10 x 7% x12% |13% | 62 | 2600 7
09 | 4 “ 5 14 x TXx12% |18% | 81 | 3200 W/
B0 - § AL N 174 x 75 x12% |18% {100 | 3800 /
| 1 0° 17 1% s x T¥x12% |13 | 88 | 1200 Y.
AT TR R s TXx12% | 13% | 58 | 2300 v/
13| 3 . 7% 13 x 7% x12% |13 | 83 | 30007 v}
44 | 4 “ 7% 17%x T¥x12% |18% (108 | 4000' v ]
415 5 ol SR 216 x T3 x12% |18y |138 | s0o0' )
1| 1 = & 10 4% x10 x14% | 163 | 383 14 80+
s02| 2 L 10 TH x 10 xui" 15;% eo,‘ 2800
Al e NS Bl B 10%: x10 x14% | 15% | 863 40 00 ,,‘.;,
$oy g e 13%x10 x14K | 16% | 118%| 5000,
BOB| V& b AN e 16% x10 x14% | 15% | 140 6000 "}

e ; “ i |

506 ) 2alh e b (S 5% x10 x14% | 15% 425( 1800 " Y
l,o'! g ‘ 15 9% x10 x14% | 15% | 82%| 3600 : 4
508 | 3 9 A 4 x10 x14¥ | 15% |122%| 5000 "}
509] 4“1 | 1Ixx10 x4y | 18% [ 1687 | 60 00" vk

IR 6%x10 x14% | 15% | 447%| 2100 ,‘
11| 1 (E' 11 2 | 7%x10 x14X | 16% | 53%| 2600

i [ | | G e Y




Type 504, Portable Battery
(See page 23)

PACKING CHARGES

In addition to the prices for Elements and Jars, the following net charges
will be made for cases and packing :

‘“B" and ‘““B T " Elements, 2 cents each.

SC” and ““C T Elements, 4 * ;

“D,”” “PT" and ‘““ET’’ Elements, 10 cents each.

“E,”” ““ECS” and *““ELS "’ Elements, 15 cents-each:

‘“F’ Elements, 25 cents each.

*“F” Plates (knocked down); 3 cents per plate.

“G " Plates i s S o

“RH Plafes . “ 6 ‘e “ v 4

M’ Plates ¢4 3 N G :

All Metal Tanks, Types E and F, all sizes, 50 cents each.

Lead-lined Wood Tanks, Type F, all sizes, 50 cents each.

“" o .

“* G11toG27 inclusive, 75 cents each. -

< 2 2 *“ G291t G 39 se $1.00 each.

e §e ¥ ‘“ G 41! and larger ** Ji25 s

" “ ‘e “ st to R39 “ ’.25 ‘e

ye i v ‘“ R 41 and larger ‘¢ LRSS

i % uy senp21 to Hi39 7 JESD o

£ iy s ‘““ H 41 and larger ** 200§
Portable Batteries up to 100 pounds weight, 25 cents each ; 100 pounds

and over, 50 cents each. °

Rubber Jars, 5 cents each. . : -

Wood Separators, per 100, H, 30c.; R, 23c.; G, 15¢c.; F, 7c.; E, 5c¢.;
D and smaller, 34c.

No charge for packing Glass Jars or Glass Tanks.

The minimum charge for packing, 25 cents. -
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When ordering note the following : :
(1.) Prices of Elements do not include mr
Electrolyte or Connectors.

(2.) Prices plus packing charges are for dclfvuy F. (
Allegheny Avenue and Nineteenth Street, Ph‘iMe!phil.

charges prepald to address furnished by The Electric SW
upon application. s 3

We are not liable for damage to goods in transit; ourr |
ceases when we deliver the material in good order to the
company; all claims for damage in transit should be made m Iﬁl

carrier. i ; e

RENEWALS
2 e Nemive | MWng" ot ;&1

BT
P U
TR
A LT
e & My 2.10
CEEET T o 240
R s N iy 7 4
SRR .. o 4.00’
B L o el SN SR
T R T
e R T 15"0 RN

“BT" Couples
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- P‘r" .
AAET’) L




SUNDRY SUPPLIES

Fig. 1. Automatic Water-Filling Apparatus

Fig. 2. Signaling Hydrometer Fig. 3. Recording-Signaling Hydrometer

Automatic Water-Filling Apparatus for Pilot Cells (Fig. 1.

Complete with 3-gallon Glass Reservoir, Stop Valve and Cover

(for ** F "’Cells, G to 39 Plates, Rto 29 Plates and H to 29 Plates) $10.85
Complete with 5-gallon Glass Reservoir, Stop Valve and Cover

(for cells larger than above) . 12.60
Each of the above includes 8 feet of Lead Tubmg and 16 inches

of Rubber Tubing.

Parts for Automatic Water Filling Apparatus.

GlnssAutomat:cWaterValve forType“l- nEGH and R Cells, 3.50

13 ‘e . H »" 00

g gallon Glass Receptacle complete wnh Coxer and Stop \ al\e, 6.90

T.29

Rubber Tubing for Connecting theV.xl\e ST e .09

LU g AT R R e W R A .03

Signaling Hydrometer complete (Fig. 2) . . e PO 5
Recording-Signaling Hydrometer complete |l-|g i i e A 75.00 -

279



‘@

Fig. 5. Bolt Connecrors

Fig. 1 Fig. 2 Fig. 3
Hydrométérs (Bige 1) i ol s el e i o S R each
Compensating Hydrometers (Fig 2) . . i o ol addietaie s s
Hydrometer Sytinge (Bl 8) « v aim 0 o miine remmeen e amsai s o
Balery TREIMOMEEr - . o & - 005 G gl s etpe A b
inispection:Lamps, Type #5G 17 . 00T o w7 o 0l IOHE R
“ - . . H A2

Phosphor-Bronze Binding Posts for Portable Batteries (Fig. 4), per

BELOTRW0Y 7 50 s 4y o e el T T G PR TN
Bolt Connectors (Fig. §), Types “B,” ““C"" and *“D’’ . . . each,
£ Xy it o | S SR o 58
Sand Trays, wood, for *“C " and ““ D’' Elements . . B a
™ e S D) Tl 7Y Y R SR 1 e
i o Y RS SRATR b in Glass Jars, 9 to 15 inc. **
“ “ *“ ** *F" 13 and 17 Elements in Glass Tanks **
3 i ‘¢« “F* 2] Elements in Glass Tanks . . .
SealingiCompaung -\ & b Ky G002 el e per pound,
e R S VI e et . per 100 pounds,
Garbovs. & . s e C e e e R S

¢ @a

Fig. 4. Binding Posts for Portable Batteries

i &

-
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General Offices and Works

Allegheny Avenue and Nineteenth Street

PHILADELPHIA

SALES OFFICES

PHILADELPHIA
Allegheny Avenue and Nineteenth Street

NEW YORK
100 Broadway

BOSTON
60 State Street

CHICAGO
Marquette Building
PITTSBURGH
Frick Building Annex

ST. LOUIS
Wainwright Building
CLEVELAND
Citizens Building

OAKLAND, CAL.
525 Thirteenth Street

TORONTO, CANADA
The Canadian General Electric Company, Ltd.

THIS LIST SUPERSEDES ALL PREVIOUS ISSUES

Prices Subject to Change Without Notice

We are not liable for damage to goods in transit; our responsibility
‘ ceases when we deliver the material in good order to the
Transportation Company; all claims for damage in
transit should be made against the carrier

> STORAGE BATTERY (0.
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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, | 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 3™ 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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THE ELECTRIC STORAGE BATTERY (0.

1901, for the Hamilton Eleetrie Light and Cataract Power Company, of Hamilton, Ontario, consists of 264

This Battery is operated in conjunction with rotary converters, the main station being operated by water power.

HAMILTON ELECTRIC LIGHT AND CATARACT POWER COMPANY

The above Battery, installed in January,

cells, having a capacity of 400 amperes,
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25.0 Appendix H: Edison LalLande Medical Batteries Catalog
Late 19" Century

302



303






DESCRIPTION AND CHEMICAL ACTION OF CELL.

The elements employed in the EDISON-LALANDE cell are zinc, from which the
negative current is obtained, and black oxide of copper (Cu. O) the positive cur-
rent. The exciting liquid is simply a solution of caustic potash. The oxide of
copper is obtained by the process of roasting copper turnings ; the oxide is then
ground into a fine powder and compressed into solid blocks, from which plates
of a suitable size for the different cells are cut. These plates are suspended from
the cover of the containing vessel, a glass or porcelain jar, by means of a light
framework of copper, one end of this framework carrying the binding-post for
the positive pole of the battery, On each side of the copper oxide element in the
larger type cells (but only on one side in the smaller types), is suspended a rolled
zine plate. The binding-post, which is attached to the zinc plates, has a hard
rubber extension yoke, both ends of which fit closely into the grooved sides of
copper frame, above cover, to which they are firmly bolted. This prevents any
movement in the relative position of the elements, and does away with the ne-
cessity of using vulcanite separators to prevent any short circuits occuring in
solution. The zincs are amalgamated, and, as in most batteries, the zinc is at-
tacked more vigorously near the top than at the lower part of the plate; the
zines for this cell are made slightly tapering, the thick part being uppermost.

The exciting liquid employ ed in the battery consists in all types of a 25 per
cent. solution of caustic potash in water, or in other words of a solution of one
pound of caustic potash in three pounds of water. When the circuit is closed
and the cell is put io action, the water is decomposed, the oxygen forming with
the zine, oxide of zine, which, in turn, combines with the potash to form an ex-
ceedingly soluble double salt of zinc and potash, which dissolves as rapidly as it
is formed ; the hydrogen liberated by the decomposition of the water reduces the
copper oxide to metallic copper. This reduced copper isof great purity, and can,
of course, be again converted into oxide; th- potash is manufactured in sticks,
varying in size according to the type of cell, an | whe the solution is exhausted
a renewal is effected by simply placing the sticks in the cell and pouring in the
requisite quantity of water. A layer of heavy paraffine ol § inch deep is then
added to keep out the air and prevent creeping. As forinspection or supervision,
so fruitful a source of trouble and expense with other batteries, this cell requires
absolutely none. Polarization and local action are, as we have already inti-
mated, entirely absent, the zincs never require cleaning, the solution does not
crystallize or creep, and there is no porous pot to crack or lead cap to be con-
verted into white oxide. No fumes or other noxious chemical products are given
off by the battery at any time during its existence; in fact, its presence could
‘never be detected by the sense of smell, even in a lady’s boudoir, and as for con-
venience of form and dimensions, what could be better than a cylindrical glass
jar containing the two elements suspended from the cover?

A SIMPLER FORM OF CELL IT WOULD BE IMPOSSIBLE TO IMAGINE,

We would also draw the attention of the medical profession to the especial
adaptability of the KpisON-LALANDE Battery for medical and surgical work, in
that it is the only cell in the market that will fill every need of the physician
without recourse to any other make of cell,

The types adapted for Galvanic and Faradic work are “A,” “B” and *“C,”
and the models suitable for Cautery, Motor and Diagnostic Lamps are “F,”
“ L"and * M
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CAUTERY BATTERIES.

The EpisoN Cautery Batteries have been specially designed to meet the
large and increasing demand of physicians and surgeons for a reliable battery
capable of furnishing a very heavy current for cautery work.

In the F type, illustrated on page 3, the cells, eight in number, are of porce-
lain, and are neatly placed in a lead-lined polished oak box. The sliding resist-
ance is fitted into a groove in top of box, and is so made that the strength of
current can be graduated with the greatest nicety.

The battery, when set up, will last with ordinary use in cautery work for
several months, during which time it requires no attention whatever, and when
exhausted, the elements can be renewed at a trifling cost.

The cells are closed and the elements do not have to be removed from the
solution, as there is practically no action when cells are not in use, and conse-
quently no waste in battery.

It is also equally well adapted for running small motors wound to suit bat-
tery, and for lighting electric headlights for throat work and other diagnostic
purposes.

Being a primary battery it is entirely independent of any external system,
and does not require to be sent to a central station for recharging, as is the case
with storage batteries.

The internal resistance is really only a fraction, therefore the whole energy
of battery is thrown into the external circuit, and our cautery cells will deliver
on actual work from 20 to 30 amperes, according to the size.

Types “L” and “M” Cautery Batteries (see pages 4 and b) consist of eight
round porcelain cells of similar construction to type F, but of larger size, and
therefore considerably longer life, These can be placed in a closet or cellar and
connected to rheostat in operating room by heavy copper leads, not smaller than
No. 8 B. W, G. insulated wire. The above remarks on type “ F" battery apply
equally to these models.

‘We wish particularly to call the attention of the medical profession to some
of the advantages our batteries have over any other Cautery Battery (either
storage or primary), that should prove it indispensable to every well equipped
office.

They require absolutely no attention until they need recharging. The cur-
rent is perfectly constant during the whole life of the battery, so that there is no
danger of burning out either lamps or cautery knives. Itisalways ready foruse.

In Volume IIL of ‘‘ A System of Practical Therapeutics,” Dr. H. N. Spencer,
of St. Louis, in his article on ‘‘ Chronic Catarrhal Diseases of the Naso pharynx
and Consequent Diseases,” says: ¢ By far the most perfect battery is the Edi-
son-Lelande., Iam indebted to Professor Barker of the University of Pennsyl-
vania, for my first knowledge of this instrument. Tts superiority over all others
consists in its absolute reliability. I have employed one daily for six months at
a time without recharging it.”
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EDISON CAUTERY BATTERY “F.”

CAPACITY, 160 AMPERE-HOURS.

\t

LB

| i “luumn

Outfit comprising 8 Porcelain cells type F complete in Polished Oak Case
with rheostat, Connecting Strips, Battery Cords, potash and oil..$z0 oo
(This price does not include cautery handle,)

Price of Renewal Parts of Each Cell.

i 3 Zinc Plates (capacity, 1 charge), 16c.€ach. ., ... uivaeiinodis $o 48
. 4 Copper Oxide Plates (capacity, 2 charges), 25c. each..,. ....... I 00
Can containing 2 sticks Caustic Potash (1 charge)................. 18

Bottle Heavy Paraffine Oil sufficient for r charge ... .......... 0§

i et U At o DGR S TS Ny $r 71

The Copper Oxide Plates will stand 2 charges of Zincs and Potash before
being exhausted.
Price of Single F cell complete ipcluding charge................. $4 50
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EDISON CAUTERY BATTERY “L.”

CAPACITY 300 AMPERE-HOURS,
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Battery consists of 8 Type “L " Porcelain Cells, tu be placed either in
the cellar or closet, and which are connected to the rheostat with heavy
wire leads. i

The rheostat is handsomely mounted on a polished oak base to be fas-
tened in any convenient place in the office.

( Ihis battery has twice the life of our Cautery Battery  F.”)

Outfit complete comprising 8 L cells, rheostat, cords, necessary connec-

tiona, witing: potash apd anl. o LR e e N Y $45 oo
Price of Renewal Parts of each Cell.

3 Zinc Plates (capacity, two charges), 21 cts, each................ $o 63

4 Copper Oxide Plates (capacity, two charges), 25 cts. each. ..., ... 1 00

Can containing 2 sticks Caustic Potash (one charge)............. .. 28

Bottle heavy Paraffine Oil, sufficient tor one charge.. .. .......... o5

7L 8 T R e e e RN R TR, S SR BT S T $1 96

The oxide plates and zincs in this cell will stand one renewal of solution
before being exhausted. ; :

Price of single L cell complete :cluding charge,... ..,.. Jsad $4 50
Stammed and varnished lead hined oak box mounted on castors to
T R e PR R SRR PR o M o 4 50
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EDISON CAUTERY BATTERY “M.”

CAPACITY, 600 AMPERE-HOURS
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Same outfit as Cautery Battery “L,” but with Type “M"” Porcelain Cells
instead of Type “L,” which have twice the life of the latter. . . .$60 oo

Prices of Renewal Parts of each Cell.

outside Zinc Plates . each .
2; midsdl: Zilnc Pl:tg, ,32810.c i } (capacity, one charge) .......... $o 8o
4 Copper Oxide Plates (capacity, 2 charges), 46c. each,............ 1 34
Can containing 4 sticks Caustic Potash (x charge)................, 52
Bottle Heavy Paraffine Oil sufficient for 1 chaige................. 08
T R IR b R IRB B a2 S A e R L SR L E T b L i $3 24

The oxide plates in this cell will stand one renewal ot zinc plates
and solution before being exhausted.
Price of M. cell complete including charge..................... $6 75
Stamned and varnished lead lined oak box mounted on castors to
hold 8 type M cells
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EDISON CAUTERY HANDLE AND KNIVES.

KWe wish to call particular attention to our improved Cautery Handle and
nives,

The handle is adapted for both knife and snare work and particular attention
has been paid to the interior construction, so that all trouble caused by imper-
fect contact is eliminated—a fault so frequently found in the handles in present
use,

The knives are constructed on strictly scientific principles, so that the whole
energy of the batteryis concentrated in the platinum tip, instead of being wasted
before reaehing that point.

We were induced to take up the manufacture of these knives from the fact
that up to the present time there have been no cautery knives made to a definite
standard. 'We may add that all these knives are thoroughly tested and stand-
ardized before leaving the factory and are guaranteed to give perfect satisfac-
tion with the Edison-Lalande Cautery Battery.

Cautery Handle complete................ ., A ST DN PR G /A I~ $5 00
$s o ‘Without attachment 4

1

Snare Canula No, 1

Rlationo: Baares, ‘18I0 dong. cv L RS GRR R ER aror [iake a i o 125

Cautery Knives, No. 2, $1.50; No. 3, $2.00; No. 4, $2.00; No. 5, 1 50
Special knives can be made to order,
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7
EDISON CAUTERY INSTRUMENT CASE.

Morocco Leather Case containing one Edison Cautery Handle, with snare attachment,

canula and platinum snare, also one each Nos. 2, 8, 4 and 5 Cautery knives. ... $16.00

Sliding Cautery Rheostat on polished oak base........coovvr viviiveiinien
Sliding Miniature Lamp Rheostat, on polished oak base......... bR 3

Circular Cautery Rheostat, with Hard Rubber top on polished oakbase..............vouns

Cautery Cords............. YRR 1 LSO G SRR T SRR LA

Heavy Wire Cautery Leads, ten feet 1ong, Per DAl . i.iviviivrattsneer s eisaninannsins

Leénds over ten Lot Will COBL PO OO «vusassvisisivai vivinssoniasssassnssesavassssntososns

Miniature Incandescent Lamps, from one to six candle power, to run with Cautery Bat-
0 O G ) R DI A S A SRR, P B U S L T
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Galvanic Outfits.

SWITCHBOARD AND BATTERIES FOR OFFICE WORK.

The Evison Galvanic Batteries and Switchboard for office
work consist of 50 Edison-Lalande cells, Types “A” or «C,” with switch-
board, pole-changer, and Faradic coil, with interchangeable fast and slow
vibrator. This is the most complete outfit for a physicians operating room
and will furnish a perfectly even and constant current during the whole life
of battery, during which time it needs absolutely no attention whatever.

The profession will readily recognize the great advantages offered by
these batteries for apostoli work, as, although it is absolutely necessary to
use a perfectly even current for this work, it has hitherto been impossible to
obtain a battery that would deliver a steady current, and recourse has had
to be made to an adjustable rheostat for regulation as the current in battery
fell off. This is now rendered unnecessary, as the Edison-Lalande Battery
will give absolutely the same current for hours or even daysat a time if
required.

Dr. W. F. Hutchison of Providence, R. L., the Vice-President of the
American Electro-Therapeutical Association, in his paper read before that
body on September 24th, 1891, entitled “ What a General Practitioner can
do with Electricity,” says: * For office purposes, where maximum of life
and minimum of trouble are requisites, I have not found anything equal to
the New Edison Cell, marked Type “C” in his catalogue. It is neat, as
che;.p as any other, has a life of fifty ampere hours, which means a year’s
work for a general practitioner, may be repaired by any one, and has that
most valuable of all qualities, it will stay, in other words, it will give the
same voltage, about seven-tenths volt per cell, as long as any part of the
elements remain. It does not commence work with one volt per cell and
slide steadily down to nothing, as every variery of Leclanche cell does; one

may always depend upon it.
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Gralvanic S<xritchboaxrd.

fu T ST Y

Hard Rubber Switchboard, in black walnut case, containing 5o
buttons, selector switch, pole changer, Faradic coil, with inter-
changeable fast and slow vibrator, sponge electrodes, battery
cords and cable, ag shown In'the.cut., '« o S0 ¢ e e nisisia o e aa $30.00

The same with bevelled plate glass in top of case................ 32.00

Complete Outfit for office work, consisting of a Hard Rubber Switch-
board, as above cut, and 50 Type “ A" Cells (any number of
which can be used on the induction coil), cords, sponge elec-
oot a0 W o U AR BRI s Bt 6 MR N Rl Y O T 67.50

The same outfit as above, but with Type “ C?” Glass Cells, which
will last over three times as long as Type “A"”.............. 87.80

Ditto, with Porcelam Cella, . vd el SUETT 0l s vz sisnis sais s b ange 95.00
Unless specially ordered cables for the above outfits will be

supplied ten feet long.

Cables of extra length will be charged for at per foot...,...... .23
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EDISON GALVANIC CABINET FOR OFFICE WORK.

FLOOR SPACE 3 FT.10 X 2 FT. 2.

This outfit consists of a handsomely carved quartered oak roll top cabinet, in the lower part of
which are two sliding lead lined trays to hold the 50 type C Edison-Lalande cells,connected with the
switehboard on top of cabinet. The switchboard is similar to the one on page 9. The cabinet
has two drawers for electrodes ete., and is fitted with Yale locks. No expense has been spared
to make this the handsomest and most efficient outfit in the market.

Price List.

Cabinet as above complete with cords, sponge electrodes and 50 type C cells with glass
Jars (see page 11) price......ccovvvniinns v
The same with porcelain jars (866 PAZE 12) PrICE...ouiivsiuviirerreriissiseenseesnsrenssrsss 145 00

Price of Renewal Parts for Complete Battery.
50 CELLS TYPE C.

50 Copper Oxide Plates........... TR RS AR
il ST R e oo IR IR G R A G5 i
5 Cans Caustic Potash each containing 20 sticks .
3 quarts Heavy Paraffine oil......coivvvviinnininnnn,s P
oo 2§ VRS S G ad ol SN R s e A e A v e eies eea i L oS AT SRS e $15 60
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EDISON COMBINATION CAUTERY AND GALVANIC CABINET.

FLOOR SPACE 3FT.10 X 2 FT. 2N,

This cabinet is similar in design to the galvanic cabinet illustrated on the previous page. The
eight Edison-Lalande cautery cells are contained in the lower tray and are connected to a ciren-
lar rheostat mounted on the top alongside the switehboard which is connected with50; Edison-
Lalande cells for galvanic and faradic work contained in the upper tray.

Price List.

Cabinet complete with 8 type M cells for cautery work (see “ga 5) and 50 t; A cells for
galvanic work (see page 12) with rheostat, switchboa é%e page 9) battery cords,

cautery cordsand sponge electrodes. .....o.ovvvaiiiiiiiiiiaae PR TR AR G AR oy 00
The game only with 8 type L cells for cautery work (see page 4) and 50 type A cells fo
galvanic work (see page 12).....c00evuein VEsesny g ereakeh S P R O RNNS 175 00

Price of Renewal Parts for Complete Batteries.
8 TYPE M CELLS.

82 copper oxide plates (capacity 2 charges)..... 14 72
16 Outside Zinc " ( o 1 'l dote 3 36
8 Middle ** ¥ LSS 1 N 304
4 Cans Caustic Potash each containing 8 stick 3 84
Half Gallon Can Heavy Paraffine Oil.,.......... R IR 30
50 CELLS TYPE A,
50 Copper Oxide Plates (capacity 2 charges), SIS T LR e 4 00
50 Zine X g ( 2 8 Do e e 0 s s v 3 50
2 Cans Caustic Potash each containing 50 2 00
Half Gallon Can Heavy Paraffine Oil........ PR 30
EIGHT CAUTERY CELLS L.
32 Copper Oxide Plates (cuz)aoity R charges)...vevees R G B 8 00
A Zine i o 2 G ‘ 504
2 Cans Caustic Potash each containing 8 sticks. 192
Half Gallon Can Heavy Paraffine oil..........00 ' <) 30
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Cells for Galvanic Worlk.

e vy Qell.
Size, 24 in. X 5 in. Capacity, 15 Ampere-Hours,

Price Complete with Glass Cell, including Potash and 0il, 75 Cents.

Price of Renewal Parts.
Copper Oxide Plate (capacity, 2 charges)
Zinc Plate (capacity, 2 charges)
Can containing 2 sticks Caustic Potash (x charge).. .............. o8
Bottle Heavy Paraffine Oil, sufficient for 1 charge........ co.ouures o4

Nore—The copper oxide plate and zinc in this cell will stand one re-
newal of caustic potash before being exhausted.

Trpe «“Cn Call,
Si1ze 3% In. X 6 IN.
CAPACITY, 50 AMPERE~-HOURS.

Price Complete, with Glass Cell - - $1.15
o o ‘“ Porcelain Cell - = 1.30

These Prices include Potash and 0il.

Price of Renewal Parts.
Copper Oxide Plate (capacity, 1 charge).....$o 12

Zinc Plate (capacity, 1 charge)............ philiahes (o

Can containing 2 Sticks Caustic Potash (x
CRRRERY o e e B G g s 12

Bottle Heavy Paraffine Oil, sufficient for 1
GRAFER A o e il QUi Limartices

We strongly recommend vetrified Porcelain Jars with Type “ C” Cell

as they are much stronger than glass, and are warranted not to crack from
heat generated by dissolving of the potash.
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EFaradic Batteries.

The Evison Physicians’ Faradic Battery is eminently
adapted for the use of the profession, and consists of two EpisoN-LALANDE
cells connected to a powerful medical induction coil mounted on a polished
hard rubber base; the whole outfit enclosed in a polished walnut box.

The coil is so wound that the strength of current in the primary and
secondary is perfectly progressive.

The vibrations obtained are of a very pleasing character, being entire-
ly free from uneven pulsations, a cause of considerable trouble frequently
experienced.

When battery is not in action it is unnecessary to re-
move the zines from solution as in most other Faradic
batteries, but simply to turn the switch as there is no
waste on open circuit.

The current furnished by the cells is perfectly constant, so that battery
can be used for hours without falling off in strength.

The cost of renewal of battery is very low and perfectly easy to accom-
plish.

The Epison Family Faradic Battery fills a demand for a first
class battery at a moderate price. In construction it is similar to the
physicians’ battery, only that the coil is mounted on a walnut base to match
the box, instead of hard rubber, and the:cells have porcelain covers,

In both these batteries the cells are perfectly airtight,

EDISON PHYSICIANS’ FARADIC BATTERY.

Price Complete, in Polished
Waluut Case, together with

The Copper Oxide Plate and Zinc
Plate will stand two charges (one re-
newal) of caustic potash solution before
being exhausted.

Sponge Electrodes......... $15.00
The same with interchangeable
fast and slow vibrators..... 16.00
Price of Renewal Parts For Both Cells.
2 Copper Oxide Plates..... .. $o 16
P AT R U AR 16
Can containing 4 sticks Potash. . 16
2 oz. Bottle of Oil sufficient for 2 , m“
= - LRSIV S R 05 1 ' !l'
Tosal. ... .. .53 ' “ll I‘
; i
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EDISON FAMILY FARADIC BATTERY.

Price complete, in Polished
Walnut Case, together
with Metal Electrodes..$10.00

2 Copper Oxide Plates.. ... $o 16

2200 PUESE. .. 5 16

Can containing 4 sticks
L0 DR RN AR 16

2 oz. Bottle of Oil for 2 cells. oj

Total.... (53

The copper Oxide Plate and Zinc will stand two charges (one re-

newal) of caustic potash solution before being exhausted.

Prices of Accessories.

Sponge Electrodes and Handles, per pair.. .........covvuivunsn $1.00
Metal Hangdles.'. "% .. 5.0 e RS A I g A .50
Ry Calas LGl A S A e AT GG F e .50
S R RN e e e &) R g 1.00
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EDISON BATTERY FAN MOTOR.

Price with fan and guard. . .. ....oeeerrenronssireinanananians $12 oo
Outfit including 4 Edison-Lalande cells, type K, in lead lined box,
battery cords, motor, fan and guard, complete to run one hun-
b S R T TR I o S e sl 25 00

Type K. Cell.

Size 5 x |1. Capacity, 300 Ampere-Hours.

. For small motor, analytical and laboratory
work.

Price complete with porcelain jar....$z 85

Price of Renewal Parts per cell.

2 Copper Oxide Plates, a5 cts. each.. .50
2 Zinc SER T RS L A2

Can containing 2 sticks Caustic Potash .28

Bottle Heavy Paraffine Oil.......... .08
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Prices of Potash Sticks and Heavy Paraffine 0il for
Various Types of Cells in Larger Quantities
Than Single Charges.

Can containing 4 sticks Caustic Potash, Type A (2 charges)........ $o 14

) FESLIRD y. it 8 i “ (25 charges).. . 00
Can containing 4 sticks Caustic Potash, Type C (2 charges)........ 22
Can containing 8 sticks Caustic Potash, Type C (4 charges).... .... 40

& £ 20 & 4 £ G Bl aavehages). .. <o 8o
Can containing 8 sticks Caustic Potash, Type F (4 charges)......... 64
Can containing 4 sticks Caustic Potash, Type L (2 charges)... .... SN
Can containg 8 sticks Caustic Potash, Type L (4 charges)......... 96
Can containing 8 sticks Caustic Potash, Type M (2 charges)........ 96
4 oz. Bottle Heavy Paraffine Oil, sufficient for 4 charges, Type A.... o5
8 oz. Bottle Heavy Paraffine Oil sufficient for 8 charges, Type A.... 08
16 oz. Bottle Heavy Paraffine Oil, sufficient for 16 charges, Type A., 12
4 oz. Bottle Heavy Paraffine Oil, sufficient for 2 charges, Type C.... 05
8 oz. Bottle Heavy Paraffine Oil, sufficient for 4 charges, Type C.... o8
16 oz. Bottle Heavy Paraffine Oil, sufficient for 8 charges, Type C... 12
8 oz. Bottle Heavy Paraffine Oil, sufficient for 2 charges, Type F orL. 08
16 oz. Bottle Heavy Paraffine Oil, sufficient for 4 charges, Type F orL. 12
16 oz. Bottle Heavy Paraffine Oil, sufficient for 2 charges, Type M.. 12
Heavy Paraftine Oil, t quart..... ... «.coieevineniinnennennnes 20
Heavy Paraffine Oil, half gallon.........c.oooviiiiinns N Aina s ses 30
Heavy Paraffine Oil, 2 or 3 gallon cans, per gallon............. aee 5O
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26.0 Appendix |  Chloride of Silver Faradic Batteries

322






324



vears ago, today stands easily the largest enter-
prise of its kind in the world, and why its pro-
ducts are used and enthusiastically endorsed by
nine-tenths of the leading physicians of this
country.

Our batteries are marvels of neatness and
highly pleasing in appearance, but their chief
charn lies in the absolute uniformity of current,
from the celebrated Chloride of Silver Cells.
In all other types of medical batteries, the cur-
rent is more or less rough, jerky and uneven, a
serious drawback to their general adoption, and
in the case of a sensitive, nervous patient, almost
a positive prohibition. In the Chloride of Silver
Battery all of these defects are entirely over-
come; the current flow is absolutely even,

unbroken and uninterrupted, and can be grad-

ually increased or modulated at will.

The Chloride of Silver Dry Cell Batteries range
in price from the small, though eflicient instru-
ments for home use, to the handsome and com-
plete office and hospital cabinets, and meet the
requirements of the busiest physician, as well as
of the humblest patient.

Practically all the leading surgical instru-
ment, drug and optical houses throughout the

United States and Canada carry our goods in

stock, or can readily supply you. In the case of

325






LORD BALTIMORE FARADIC
BATTERY, No. 7A

The “Lord Baltimore’ is a one-cell instru-
ment furnishing three currents—Primary, Sec-
ondary and Combined, and suffices where a
mild, smooth current is desired.

It is contained in a mahogany case, hand-
somely polished, nnd is characterized by the
same excellence of design and finish as our
higher-priced apparatus. "

The battery is provided with a pair each of
conducting cords, nickel-plated brass handles
and ebonized wood handles.

Size, 7§ x 4] x 27 in. Weight, 2 lbs. Cost of
operating about 2 cents for each hour of actuul
service,
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POCKET FARADIC BATTERY
No. 7

The “Pocket,” supplied with two-cell cases,
has become a favorite for family use, receiving
the doctor’s recommendation for treatments
requiring moderate strengths of current.

~In size and shape it is convenient, consuming
small space in the satchel. The coils—Primary,
Secondary and Combined—are wound to suit all
requirements of ordinary or emergency cases,
The case is of mahogany, beautifully finished.

With this instrument is furnished a pair each
of silk conducting cords, nickel-plated handles,
ehonized wood handles and flannel-covered
carbon electrodes. £

Size, 9% x 47 x 2§ in. Weight, 2§ Ibs. Cost
of operating is about 1} cents for each hour of
active service
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CURRENT CONTROLLER

The WirLms Current CONTROLLER, used
exclusively on our batteries, is undoubtedly the
best Rheostat ever invented. It permits the
application of the current smoothly and evenly,
and so gradually that the increase is almost
imperceptible. The most sensitive patient need
have no anxiety when the Current Controller is
used, for there cannot then be the slighfest
shock in the application even if made to the most
delicate part of the body.

All batteries illustrated in the succeeding
pages are equipped with these Controlle;:sL

Faradic, small, diam. 27 in. ......... e QO
Faradic, large, diam. 4 in. ...... ... %7 « S0
Galvanie, diam. 53 L i il s _'.I',.l H.00
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UPRIGHT FARADIC BATTERY
No. 6

#22.00

The “Upright” battery is similar in coils and
current strength to the Pocket, but the arrange-
ment is different, and neccessitates a larger case,
which is fitted with a drawer to held the elec-
trodes.

The Current Controller is mtwduced ensuring

a smooth, easy flow, entirely devoid of shock.
In the electrode drawer will be found a pair
each of silk conducting cords, ebonized wood
handles, nickel-plated Lrass handles and sponge
electrodes.
The case 15 of highly polished mahagmy, s1ze,

9§ x 5% x 7 in.; weight, 6} lbs. The cost of.

operating is about 1} cents for each hour of
actual service.
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SATCHEL FARADIC BATTERY
No. 4

$58.560

Many physmmns, whose practice calls them
away from the office to the bedside of their
patients, have frequently importuned us for an
instrument of the satchel pattern. In the new
No. 4 illustrated above we have produced a
model that we confidently know will please the
profession, not only in the arrangement and de-
tail of the electrical working, but more espec-
inlly in the design of the carrying case.

The eqmpment in‘this battery is in all respects
identical with our No. 9, illustrated and de~
scnbed on a following page

The coil, however, is mounted on the top
plate and consists of a Primary and three Sec-
ondaries, the third with sufficient tenswn ‘to
glow a Geissler Tube
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No. 4 CLOSED

e Sy

s

The arrangement of switches is similar to that

m all our batteries, and consists of a Cell Selec:

r, Primary Coil Sclector, Secondary Coil Selec-
tm' and Current Reverser; with the latterit is
possible to change the polarity of the current
without removing the clectrodes [rom the patient.

Besides these switches there is provided
button interrupter, useful in obtaining muscular
contractions.

The Controller is of the larger type, giving a
splendid range of control, increasing the current
somewhat more gradually than with the smaller
pattern.

The electrode receptacle is supplied with a
pair of cords, a pair cach of wood aund brass

handles, and a pair of sponges, the same as is

furnished with all of our four cell instruments.

The case, oblong in shape, is of beautifully
finished mahogany, and when closed measures
133 x 8 x 5} inches; weight, 73 lbs.; and the cost
of operating is about 1} to 1% cents for each
actual hour of service.

- UMOTIS 10N 92 °ON

00'. q (B
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EARADKS BATTERY« Nw t

§52.50

- In this battery we have the highest possible
state of perfection, responding to any demand
made upon this form of current. I‘&ispm—
W with four cell cases, assuring amg
th; it has five coils—a Primary mdmur

aries, permitting nine distinct currents.

The last Secondary is extra high tension wound,
esmgammg about 5,000 feet of No. 36 wire.
Besides the Willms Current Controller, w is
ﬁM with an improved vibrator, allowing cither

‘tlw slow or rapid interruptions at easy nd

- The case is of piano-«- o0

M3 30 8 1. weighi, 18 L. au b
- operating is about 1} to 13 cem%s Ior mh hm;:

of act»ual service.
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27.0  Appendix J16.0 Marvel Violet Ray
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Super Marvel No. 3

The SUPER MARVEL represents the greatest
value ever offered in a violet ray high-frequency gen-
erator. The instrument is finely built throughout, is
exceedingly well insulated and the secondary coil is
wound with our specially prepared impregnated wire,
which eliminates the possibility of wax running and
lowering of efficiency which occurs in instruments where
it is necessary to bake the secondary coil in wax.

The machine is encased in our “grip-tight” inde-
structible handle, equipped with seven feet of cord and
separable plug. It is smaller in diameter than any
other high-grade one-piece machine on the market and
being perfectly balanced, is very easy to hold.

The violet ray discharge is powerful and highly
diffused, without any disagreeable kick. The machine
is packed in a beautiful silk lined carrying case and is
eguipped with three electrodes, the surface, comb and
throat. ‘

i o
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Marvel Special No. 5
Marvel Special No. 5 B

Same as above with cautery, instead of condenser electrode

The MARVEL-SPECIAL is equipped with a
double vibrating spring and tension bar which permits
the finest regulation from a very low to a highly power-
ful diffused spark, without any disagreeable kick.

This instrument is equipped with surface, comb,
~ throat, condenser and metal electrodes. The condenser
electrode is used where a very powerful penetrating ray
is desired, such as, in the treatment of rheumatism, etc.,
and the metal electrode is used for indirect treatments.
The outfit can be furnished with a fulguration electrode
instead of the condenser for beauty parlor use and is
then known as the MARVEL-SPECIAL No. 5B.
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Marvel Ozone Nd. 7

The MARVEL-OZONE represents the last word
in violet ray construction. It is wound with our spe-
cially impregnated wire which eliminates heating, run-
ning of wax and consequent lowering of efficiency which
occurs in instruments where the secondary coil is baked
in wax. ‘

This instrument is encased in our ‘‘grip-tight’’ inde-
structible handle and is highly insulated. Nothing but
the very finest material is used. The workmanship is
the finest that can be commanded and the outfit is with-
out comparison.

This ozone instrument is equipped with all the
most popular electrodes and a complete ozone attach-

. ment. v

Especially for physician or family use

It is equipped with surface, comb, throat, metal
ozone generator complete with inhalent. Packed in a
stunning silk-lined case.
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28.0 APPENDIXK SMITH & SHAW CLOSED CELL MEDICAL
BATTERY
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RAILROAD GROWTH IN THE U.S.

29.0 APPENDIX K

BY DECADE
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For ease of reading | 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 lowa,
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 11 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:

e Atchison, Topeka & Santa Fe
e Baltimore & Ohio

e Chicago & Northwestern

e Erie Railroad

e Missouri Pacific

e New York Central

e 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

No. 777,833, . PATENTED DEC. 20, 1904,
C. F. BIRTMAN.
STATIC ELECTRICAL MACHINE.

APPLIOATION FILED FEB. 6, 1904,
X0 MODEL. 4 SHEETS—SHEET 1.

_Fig. Z
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No. 777,8338. PATENTED DEC. 20, 1904.
C. F. BIRTMAN.
STATIC ELECTRICAL MACHINE.

APPLIOATION FILED FER. 6, 1004,
NO MODEL. 4 SHEETS—SHEET 2.
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Patented December 20, 1904,

UnrTtED STATES PATENT OFFICE.

CHARLES F. BIRTMAN, OF CHICAGO, ILLINOIS.

STATIC ELECTRICAL MACHINE.

SPECIFICATION forming part of Letters Patent No. 777,833, dated December 20, 1904.

Application filed February 6, 1904, Serial No. 192,272,

To all whom it may concern:

Be it known that I, Crarnes F. Brrrvan, a
citizen of the United States of America, and
a resident of Chicago, in the county of Coolk
and State of Illinois, have invented certain
new and useful Improvements in Static Klec-
trical Machines, of which the following is a
specification.

This invention relates to certain improve-
ments in static electric machines, and has
for its object in part to provide for use in
connection with such machines generally an
improved and simplified pole-changing means
capable of use for readily and conveniently
changing the polarity of the terminals or
eleetrodes of the machine and in part to pro-
vide a machine of this character of a simple
and inexpensive nature and of a compact,
strong, and improved construction which shall
he adapted for self-excitation and which by
reason of its improved structure shall afford
an increased capacity for the generation of
clectricity.

The invention consists in certain novel fea-
tures of the construction, combination, and
arrangement of the several parts of the im-
proved static electric machine whereby cer-
tain important advantages are attained and
the machine is made simpler, cheaper, and of
greater capacity and is otherwise better adapt-
ed and made more convenient for use, all as
will be hereinafter fully set forth.

The novel features of the invention will be
carefully defined in the claims.

In the accompanying drawings, which serve
to illustrate my invention, Figure 1is a front
elevation showing a static electric machine
embodying my improvements, portions of the
frame or casing thereof being omitted for lack
of space; and Fig. 2 is a side or end elevation
of the same. TFig. 3isa vertical section taken
through the machine in the plane indicated
by the line ¢ @ in Fig. 2 and showing certain
details.of the structure and arrangement of
themoving platesormembers thereof,together
with the arrangement of the brush, collector,
and equalizer arms. Fig. 4 is a sectional view
somewhat similar to Fig. 3, but taken in the
plane indicated by line 4 4 in Fig. 2 and show-

» member.

ing in elevation one of the stationary plates
or members of the machine for the illustra-
tion of those portions of the armature which
are carried on the outer side of said plate or
Fig. 5 is an enlarged detail view
showing fragments ol the stationary plates or
members of the machine and showing certain
details of the construction and arrangement
of the armatures thereof, as will be hereinafter
explained. Tig. 6 is an enlarged sectional
view taken in the plane indicated by the line
¢ ¢ in Fig. 5 through the stationary and mov-
ing plates or members at one side or edge
thereof for better illustration of the collect-
ing devices. Ifig. Tisa view somewhat simi-
lar to Fig. 6, but taken in the plane indicated
by line ¢ « in Fig. 5 and showing certain fea-
tures of the equalizing means to be herein-
after referved to. Ifig. 8 isa view somewhat
similar to Fig. 5, but showing the portions
of thearmature upon the inner or reverse sides
ot the stationary plates or members of the
machine. Fig. 9 is an enlarged detail view
taken through edge portions of the stationary
plates or members of the machine in the plane
indicated by line ¢ ¢ in Fig. 8 and showing
certain details of the electrical connections
between the two sides of the stationary plates
or members. IFig. 10 is an enlarged sectional
detail view showing means for affording a
varying spark-gap for controlling the dis-
charge at the electrodes of the machine. TFig.
11 is an enlarged sectional detail view show-
ing certain features of the adjustable mount-
ing of the pole-changing arms of the device.
Fig. 12 is an enlarged sectional detail view
taken through one of the brush-arms and the
moving and stationary plates or members of
the machine in the plane indicated by line 7 7
in Mg, 5 and illustrating certain features of
the construction and arrangement of the ar-
mature upon the stationary plate or member,
as will be hereinafter explained.

Asshown in the views, 1 indicates a part of
the frame or casing of the machine, and 2 in-
dicates a shaft horizontally extended therein
and provided with a pulley 3, adapted to re-
ceive an endless belt or band,which is also ex-
tended, as shown at 4, around a pulley 5, upon
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a driving-shaft provided in a well-known way |

with a crank for manual operation, by which
means the shaft2 may be turned inits bearings.

Upon the shaft 2 are held in any preferred
way the moving members of the machine, here-
in shown as formed of circular glass disks or
plates 6 6, and in the structure herein shown
thiese moving members or plates 6 are arranged
in pairs upon the shaft. There are four such
pairs of the moving members or plates in the
construction shown, althongh it will be evi-
dent that the number of pairs employed in a
machine is immaterial to my invention, and
the plates or members of each pair are spaced
apart from each other, so as to receive be-
tween them the stationary members or plates
T of the machine, which are also formed, as
herein shown, of circular glass disks having
central openings for the passage of shaft 2,
the diameters of the plates or members 7 be-
ing larger than that of the moving plates or
members 6, so that the peripheral edge por-

tions of said stationary plates or members are |
caused to project beyond the edges of the mov- |

ing plates in position to be conveniently en-
gaged by devices for the support of said sta-
tionary plates.

The supporting devices for the stationary
plates or members 7 comprise rods or bars 8
8, extended transversely across the edge por-
tions of said plates or members, above and be-
neath the same, upon which rods or bars are
adjustably held collars 9 9, between which the
projecting edge portions of the plates or mem-
bers 7 are held and whereby said plates or
members are firmly supported in alinement
with each other and with the moving plates
or members. The arrangement of the sta-
tionary plates or members 7 7 is also such that
their outer surfaces are held out of contact
with the inner surfaces of the moving plates
or members 6, and the inner adjacent surfaces
of the stationary plates or members 7 7 are
also spaced apart out of contact with each
other.

Upon the moving plates or members 6 6, at
front and rear of the machine—that is, on the
respective front and rear surfaces of the first
and last plates 6 6 on shaft 2—are carried but-
tons 10, suitably arranged to pass, when the
plates or members are turned, beneath In-ushes
11, of which any preferred number may he
employed at the opposite peripheral sides of
the plates or members, said brushes 11 being,
as shown in Figs. T and 12, provided with
screw-threaded stems adjustably engaged with
enlargements on the central portion of their
supporting-arms, so that the brushes may be
caused toapproach more closely to or be moved
farther away from said buttons 10, as will be
readily understood. Lock-nuts are also pro-
vided on the serew-threaded stems of brushes
11 for holding them in adjusted position.

777,833

tons, they will act to excite the plates or mem-
bers 6, so as to give the machine the vequisite
initial charge; but after the machine has heen
charged it is evident that said brushes may be
withdrawn from proximity to said buttons by
merely turning their screw-threaded stems.
One set of the brushes 11 at opposite periph-
eral sides of the members or plates of the ma-
chine are supported upon equalizing-arms 12
12, extended in alinement along the outer sur-
faces of the outer moving plates or members
6 6 on shaft 2, such arms or supports 12 12 at
opposite sides of the machine being connected
by portions 13, extended transversely across
the peripheries of the series of plates or mem-
bersand supported, as herein shown, by means
of clips or projections 14 14, arranged in pairs
and adapted to be passed upon.opposite sides
of the projecting peripheral portion of each
stationary plate or member 7, the extremitics
of said clips or projections 14 being made
rounded or circular and being cemented or
otherwise securely held to said plates or mem-
bersT,so as toafford a firm and secure mount-
ing for the equalizer-arms without requiring
the employment of another form of insulated
support. The equalizer-arms 12 12at the back
of the machine are also provided with an elec-
trical connection 18, extended between them
from the positive to the negative side of the
machine, the central portion of said connce-
tion being bent or otherwise formed so as not
to contact with the shaft 2 or other part of the
machine and being properly insulated. At
diametrically opposite sides of the machine
are also arranged other brushes 11 11 at front
and rear of the first and last plates or mem-
bers 6 6, as seen in Figs. 2 and 12, and these
brushes 11 are carried adjustably upon brush-
arms 16 16, each extended inwardly from the
periphery of the corresponding adjacent plate
or member 6 to a suitable distance, the arms
at front and rear of each side of the machine
being alined and connected by portions 17,
similar to the portions 13 of arms 12, and ex-
tended across the peripheries of the plates
from front to rear of the machine and sup-
ported upon the peripheral portions of mem-
bers or plates 77 by clips or projections 14,
embracing and cemented or otherwise held to
said projecting portions of the stationary
plates or members to form a simple insulated
support for the brush-arms.

Upon the portions 13 13 of the equalizer
bars or arms 12 12 are carried anxiliary arms
or bars 11* 11%, which are extended in aline-
ment with the outer bars or arms 12 12 be-
tween each two adjacent series of plates or
members included in the machine, there he-
ing, as seen in Fig. 2, three such arms or hars
11* provided, and upon these auxilinry wrms
or bars 11* and also upon the outer arms or
bars 12 are provided combs 15 15, directed to-

When the brushes are moved toward the but- 1 ward and in proximity to the adjacent sur-
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surfaces of each plate or member 7 is also
such as to connect each side of each plate or
member 7 of the respective pairs with the
corresponding brush-support 17, so that the
said supports 17 form electrical connections
between the several plates or members 7 7
comprised in the machine.
of the armature partsuponthe platesormem-
bers 7 7 is also such as toentirvely prevent the
liability of sparking across from the electro-
positive armature parts to the shaft 2 of the
machine or to the equalizer -arms 12 12, so
that the loss occasioned by such sparking,
which would greatly lessen the capacity of
the machine for electrical generation and
would also result in quick deterioration, is
altogether prevented.

The improved machine constructed as
above described is adapted for self - excita-
tion, the arrangement and structure of the
several parts permitting the brushes 11 to
be withdrawn from proximity to the buttons
10 without lessening the efficiency of the ma-
chine after it has been initially charged, and
in connection with the machine thus con-
structed I have shown my improved pole-
changing means, which comprises collars 34,
held to turn on conductors 30 and having pins
or studs 34%, on which are engageable tubular
nipples 35 on arms or rods 37, which have in-
sulated handles and are capableof adjustment
for effecting a change of polarity in certain
terminals or electrodes of the machine. The

nipples 35 are provided with slits 36 in their |

sides, so as to permit them to be readily en-
gaged on the pins or studs 34*, on which the
arms or rods 87 are thus adapted for a certain
degree of pivotal movement around the axes
of the pins or studs, and since the collars 34
turn on conductors 30 it will also be seen that
the arms or rods 37 of the pole-changing
means may be swung pivotally upon said con-
ductors 30—as, for example, from the posi-
tion scen in full linesin Fig. 11 to that seen in
dotted lines therein.

In connection with the arms or rods 87 37
at opposite sides of the machine and con-
nected with the terminal conductors 30 30
thereof the pole-changing means comprises
a series of contacts 38, corresponding with
each arm or bar 37, each series of contacts 38
being supported upon a bar or piece 39 of in-
sulating material held on the frame, the ar-
rangement herein shown being such that one
of the insulating-supports 39 is above and the
other below the plane of the shaft 2 of the ma-
chine. The contacts 38 of each series are
spaced apart at suitable intervals along the
length of the support 39 at distances which
may be regulated, as desired, but which is
adapted to be bridged by the are produced by
the machine, and each arm or bar 37 is adapt-
ed for contact when in one position—as, for
example, that seen in full lines in Fig. 11—
with one series of contacts 38and when in its

The arrangement |

777,838

other position, as seen in dotted lines in said
figure, is adapted for engagement with the
contactsof the otherseries. By pivotal move-
ment of each arm or rod 37 upon the stud or
pin 34" as a center it will also be evident that
said arm or bar may be adjusted along the
length of the support 39 to engage either one
of the series of contacts 38 thereon. Ifach in-
sulated support 89 is also provided at its end
with a socket adapted to receive the end of a
conductor, which may be extended therefrom
for use in connection with a vacuum-tube or
otherwise, and one of the contacts 38 on each
support has a stem 42 extended into said
socket in position for engagement with such
terminal when the same is inserted in the
socket, as indicated at 41 in Fig. 10, so that
when the arms or bars 37 are engaged with
said contact 38, as indicated in full lines in
TFig. 10, the charge will be transmitted from
conductor 30 through arm or rod 37 to con-
tact 38 and thence to the conductor 41. In
a like manner it will be seen that when the
arms or rods are adjusted along the supports
39 into engagement with suceessive contacts
38 thereon, as indicated in dotted lines at @
and ' in said figure, a gap or gaps will be
procuced in the path of the discharge, which
will be bridged by arcs in such a way as to
lessen or increase the intensity of the dis-
charge through the conductors 41. In Fig.
1 T have shown one of the arms or rods 37
raised and engaged with a contact 38 of the
upper series and the other arm or rod low-
ered and engaged with a contact of the lower
series, and in this way a certain polarity will
be afforded at each of the contacts 38, which
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may be changed at will by reversing the ar- -

rangement of the arms or rods 37 37. By
this construction it will be seen that the po-
larity of the upper and lower contacts 38 may
be changed at will, so that it is not required
to determine the polarity of the contacts by
other testing appliances, as is commonly done
prior to connecting up the machine for use.
By engaging the arms or bars 37 with each
other it will also be seen that the machine
may be completely discharged, and it will also
be seen that by engaging said arms or bars
37 37 with different contacts 38 in the samne
series a partial discharge of the machine may
be had independent of the employment of the
discharge-rods 33 33. )
The improved machine constructed as above
described is of an extremely simple and in-
expensive nature and is especially well adapt-
ed for use owing to the increased capacity af-
forded by the utilization of the two side sur-
faces of each plate or member 7 for the gen-
eration of electricity. The construction is
also extremely advantageous, for the reason
that the peculiar means employed forsupport-
ing the brushes and collecting-arms upon the
stationary members permits of altogether dis-
pensing with additional insulated supports
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faces of the corresponding movable plates or
members 6 of the machine. Since the auxil-
inry arms or bars 11" are located hetween two
plites or members 6 6, it will be evident that
each of said anxiliary bars or arms will be pro-
vided with a double comb, as clearly shown in
Figs. 2 and 7. "The equalizing devices above
described form a connection between the two
series of devices at opposite sides of the ma-
chine. At opposite sides of the machine there
are also provided alined series of collecting
devices (shown in detail in Fig. 6) and ar-
ranged between the brush-arms 16 and equal-
izer-arms 12, and these collecting devices com-
prise arms 27, extended radially from the pe-
ripheries of the plates for suitable distances
inward therefrom and connected by supports
28, extended across the edges of the plates or
menbers and supported therefrom by means
of clips 14, engaged with the projecting pe-
ripheral portions of members, as above de-
seribed.  The arms 27 carry combs 29, di-
rected toward the surfaces of the adjacent,
plates or members 6 and are located upon the
front and rear sides of the machine, and be-
tween the plates or members of each series
included in the machine there are arranged
other similar collecting-arms 27°, also pro-
vided with double combs 29, directed toward
thecorresponding membersor plates 6 and con-
nected electvically with the supports 28 in
alinement with the outer arms 27.

At the front side of the machine each arm |

27 has central connection with a conductor 30,
which is extended forward and communicates
with a receiver 31, supported on an insulated
base 32 in a well-known way, and the receiv-
ers 31 31 at opposite sides of the machine
are similarly formed and oppositely arrange
and are provided with adjustably -mounted
discharge - rods 83 33 of well-known form,
adapted to be more or less closely approached
one to the other for an entire or partial dis-
charge of electricity between the receivers.
The armatures of the stationary plates or
members 7 7 comprise segmental sheets or
pieces 20 of paper or other suitable material,
which are cemented or otherwise held upon
the outer sides of the respective members or
plates 7 of each pair, and each of the parts or
pieces 20 has along one edge and alined with
the corresponding collector-arms 27 27 at
that side of the machine a strip or piece 19
of positive conducting material, as metallic
toil, held beneath said paper sheet or part 20,
with a projecting serrated edge portion 21,
free from plate 7 and adapted to extend
toward the surface of the adjacent movable
member or plate 6 to receive the discharge
therefrom, as indicated in Figs. 4, 5, and 12
of the drawings. Each strip 19 hasa curved
portion directed centrally from it, which por-
tion, as seen at 21% is held to the surface ot
the plate 7 beneath the paper strip or piece

2

20 and is extended around said plate to a
point opposite to the brush-arm 16 at that side
of the machine, at which point the said strip
21% terminates inacireular enlargementalined
with the brush 11 on said arm.

Opyposite the brush-arm 16 the paper sheet
or piece 20 is transversely slitted, as seen at
20" in Figs. 4 and 12, and at said slitted part
of the sheet or strip 20 and inalinement with
the brush-arm is arranged beneath the said
paper sheet or strip another piece or strip, 19%
of metallic foil similar to the piece or strip
19, with a serrated edge portion 21 free from
the plate and directed toward the adjacent
movable member or plate 6 and with its cen-
tral part in electrical communication with
the circular enlargement at the end of strip
21" which extends between and forms an clec-
trical connection between the two strips or
parts 19 and 19%, -

Kach strip or piece 19" has an outwardly-
directed portion 22 extended across the pe-
ripheral projecting portion of the member 7
for electrical communication with the adjacent
clip 14 and through said clip with the trans-
versely-extended connection 17 between arms
16 16, and upon the inner surface of cach sta-
tionary plate or member 7 there is extended
from the clip 14 of part 17 of the brush-arms, as
seen in Tigs. 8 and 9, a similar conducting
piece orstrip 28 of metal foil, which is directed
inwardacross that surface of the member 7and
has connection with one end of a curved strip
or piece 24 of metal foil, which is held on the
inner surface of member 7 in alinement with
the paths of buttons 10 on plates 6 and is
provided at its ends with cireular enlarge-
ments 25, one of which corresponds in ar-
rangement with the circular enlargement st
the end of strip 21" on the outer side of the
plate 7 and the other of which is arranged in
alinement with the strip 19 on the outer side
of said plate or member 7 and also with the
collecting-arms 27 at that side of the machine.

Over the metal foil 28 upon the inner sur-
face of each plate or member 7 is cemented
or otherwise held to said plate a segmental
sheet or piece 26 of paper or similar negative
material extended in alinement with the strip
or piece 20 on the outer surface of the plate,
but having an end portion extended beyond
the termination of piece 20 at the collecting-
arms 27 around the plate or member 7, with
its extremity in alinement with the equalizer-
arms 12 12.

By this arrangement it will be scen that
portions of the armature are carvied upon
each side or surface of each stationary mem-
ber or plate, an electrical connection being
established across the edge of the plate be-
tween said two sides, soas to greatly inerease
the capacity of the machine for the genera-
tion of electricity. The connection between
the portions of the armature upon opposite
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therefrom, whereby the machine is greatly
simplified and cheapened.

The construction ot the improved machine
with the peculiar formation and arrangement
of the armatures also renders the device self-
exciting after the initial charge, so that after
the machine has been charged the bhrushes
may be thrown out of operation without af-
fecting the operation of the machine in gen-
erating electricity. It will also be obvious
from the above deseription that the improved
machine is capable of considerable modifica-
tion without material departure from the
principles and spirit of the invention, and for
this reason I do not wish to be understood as
limiting myself to the precise form and ar-
rangement of the several parts of the device
herein set forth in carrying out my invention
in practice.

Having thus deseribed my invention, what
I elaim, and desire to secure by Letters Pat-
ent, is

1. A static electrical machine comprising
two disk-like members monnted for relative
movement and having parallel surfaces pro-
vided at opposite peripheral sides with devices
adapted for reciprocal operation for the gen-
eration and collection of electricity and equal-
izing means comprising parts supported upon
opposite peripheral sides of one member and
having a connection extended between its
points of support.

2. A static electrical machine comprising
lwo series of members, those of one series be-
ing movable relative to those of the other and
the members of one series each having au ar-
mature part on each surface, the armature
parts on the respective opposite surfaces each
comprising an electropositive part and the
said electropositive parts on opposite sides of
each member being in electrical communica-
tion.

3. A static electrical machine comprising
two series of members movable relatively one
to the other, the members of one series being
arranged in pairs between those of the other
and each having upon opposite surfaces arma-
ture parts which are in electrical communica-
tion.

4. A static electrical machine comprising
two series of members movable relatively one
to the other, armature parts on opposite sur-
faces of each member of one series and an
electrical connection between the armature
parts on opposite surfaces of the members of
said series and extended across the edge por-
tions of the respective members of that series.

H. A static electrical machine comprising
two series of members movable relatively one
to the other, the members of one series being
arranged in pairs between those of the other
series and each having upon opposite surfaces
armature parts, electrical connections extend-
ed across the edges of the members of said se-
ries between the armature parts on opposite

surfaces thereof, a bar extended across the
edges of the members with parts in electrical
communication with said connections and
brushes on said bar in proximity to the sur-
faces of the members of the other series.

6. A static electrical machine comprising
a member having on opposite surfaces arma-
ture parts each comprising an electropositive
part and an electronegabive part extendegl
over said electropositive part, the clectroposi-
tive parts having connection across the edge
of said member.

7. In a static electrical machine the combi-
nation of two plates one of which is provided
with electrically-connected armature parts on
opposite surfaces. the armature part on one
surface of said plate comprising an electro-
positive part held on said plate with a portion
extended away from the surface of such plate
and in proximity to the adjacent surface of
the other plate.

8. In astatic electrical machine, the combi-
nation of two plates one of which is provided
with an armatare part comprising an electro-
positive part on onesurface of said plate with
a portion extended away from the surface of
such plate and in proximity to the other plate.

9. In a static electrical machine, the combi-
nation of two plates one of which has an arma-
ture part comprising an electropositive pavt
on one surface of said plate with a serrated
portion extended in proximity to the other
plate.

10. In a static electrical machine, the com-
bination of two plates one of which is provided
with an armature comprising an electroposi-
tive part on one surface of said plate and ex-
tended away from the surface of such plate
and in proximity to the adjacent surface of
the other plate, a brush on the opposite sur-
face of the last-named plate and having elec-
trical connection with said electropositive ar-
mature part and a device on said last-named
plate for coaction with the brush for initially
charging the machine.

11. A pole-changing means for static elec-
trieal machines comprising adjustable parts
electrically conmected with conductors of a
static electrical machine and contacts adapted
to form terminals of such machine and with
which each of said adjustable parts is adapted
for clectrical communication.

12. A pole-changing means for static elec-
trical machines comprising adjustable parts
electrically connected with conductors of a
static electrical machine and two series of
spaced contacts, one contact of eachseries be-
ing adapted to form a terminal of such ma-
chine and the said adjustable parts heing each
adapted for electrical communication with
each contact of each scries.

13. A pole-changing means for static elec-
trieal machines comprising conductors con-
nected with generating means, parts each sup-
ported on and electrically connected with one
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of said conductors for pivotal movement in
two directions at angles to each other and twvo
series of spaced contacts each of which com- |
prises a contact adapted to form a terminal
of such machine, each of the pivotal parts be-
ing adapted, when swung in one direction, to
be approached to one or the other of the re- |
spective series of contacts and when swung !
in another direction to be successively ap-
proached to the several contacts in one or the
other of said series.

14. In a static electrical machine, the com-
bination of eenerating devices, terminal con-
ductors, one of which isadapted for electrical
communication with the generating devices,
aseries of spaced contactsadjacent to the other |
terminal conductor and an electrical connec-
tion extended from the generating devices and
comprising a part adjustable lor electrical
communication with one oranother contact in
said series.

15. In a static electrical machine, the com-
bination of generating devices, an insulated
support having a socket, terminal conductors,
one of which is electrically connected to the
generating devices and the other of which is
carried on said supportand has a partextended
in said socket for electrical communication
with a conductor inserted therein, a series of
spaced contacts on the insulated support for
electrical communication with the terminal
conductor thereon and an electrical connec-

tion extended from the generating devices
and comprising a part adjustable for electrical |

communication with one or another contact in
said series.

16. In a static clectrical machine, the com-
bination of two plates oneol which has an ar-
mature comprising a plurality of parts held
on one surface of the plate and each provided
with a portion extended away from the swr-
face of such plate and in proximity to the
other plate and an electrical connection ex-
tended from one part to the other across the
surface of the plate to which said parts arve
secured,

17. A static electrical machine comprising
two relatively movable members oncof which
has at opposite peripheral sides armature parts
on opposite surfaces, the armature parts on
one surface of said member having extended
portions which are out of alinement with the
armature parts on the opposite swface of
saic member, exciting and collecting devices
alined with the armature parts on one sur-
face of said member and equalizing means
comprising connected parts ar anged at op-
posite peripheral sides of the nember and
alined with the extended portions of the ar-
mature part on the opposite surface of said
member.

Signed at Chicago, Illinois, this 28th day of
January, 1904.

CIHARLES F. BIRTMAN.

Witnesses:
Cuas. C. TiLLMAN,
A. GUSTAFSON.
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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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The Medical Battery in The United States
(1870-1920): Electrotherapy at Home and
in the Clinic

ANNA WEXLER

ABSTRACT

This paper focuses on the history of a portable shock-producing electrotherapeu-
tic device known as the medical battery (1870-1920), which provided both direct
and alternating current and was thought to cure a wide variety of ailments. The
product occupied a unique space at the nexus of medicine, consumerism and
quackery: it was simultaneously considered a legitimate device by medical profes-
sionals who practiced electrotherapeutics, yet identical versions were sold directly
to consumers, often via newspaper advertisements and with cure-all marketing
language. Indeed, as I show in this paper, the line between what was considered a
medical device and a consumer product was often blurred. Even though medical
textbooks and journals never mentioned (much less promoted) the home use of
electricity, every reputable electrotherapy instrument manufacturer sold a “family
battery” for patients to use on themselves at home. While a handful of physicians
spoke out against the use of electricity by the laity—as they felt it undermined the
image of electrotherapy as a skilled medical procedure—existing evidence sug-
gests that many physicians were likely recommending the home use of medical
electricity to their patients. Taken together, this paper shows how the professional
ideals of electrotherapeutics were not always aligned with physicians’ actual
practices.

KEYWORDS: electrotherapy, electrical medicine, medical battery, quackery, faradic
Batteries

INTRODUCTION
In 1892, A. D. Rockwell, a New York-based physician and one of the leaders in the field
of electrical medicine, spoke at the American Electrotherapeutic Association about
the threats to the credibility of the field, or as he put it, “hindrance(s] to the right

Corresponding Author: Anna Wexler, Email: annaw@mit.edu, Phone: 917.640.8722, Mailing Address: Anna
Wexler, Department of Science, Technology and Society, ES1-070, Massachusetts Institute of Technology, 77
Massachusetts Ave, Cambridge MA 02139
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appreciation and the right use of electricity.”' Although Rockwell noted that both
“self-confessed charlatans” and dubious medical colleagues presented challenges for
electrotherapeutics, he felt that more pernicious threats were posed by two other
groups: “members of the regular profession who freely use electricity” presumably
without sufficient training, and the general public, “who either with or without advice
make use of this agent as commonly and as confidently as they take their morning bath
or daily friction.””

Expounding upon the public’s use of electrotherapeutics, Rockwell lamented
that “anyone can buy a battery of some sort, for the market is glutted with machines
of the most inexpensive and worthless construction.” Indeed, Rockwell was cor-
rect: in the late nineteenth and early twentieth century, the advent of mail-order
catalogues meant that a plethora of electrotherapy products—such as electric belts,
socks, and hairbrushes—were widely available for direct purchase by consumers;
many of these products were marketed with the promise of curing everything from
cancer to headaches.® But it was not these products that were the target of
Rockwell’s frustration; rather, his ire was directed toward an item he refers to as a
“battery.”

The battery—more commonly known as a “medical battery”—was a simple
shock-producing device, consisting of a battery and an iron core encased in a wooden
box (Figure 1).> Most medical batteries were approximately the size of a shoebox,
though “pocket” medical batteries could be as small as a paperback book and high-
end medical batteries with extra features could be as large as a carry-on suitcase.
They usually provided both direct and alternating current and were used to adminis-
ter low levels of electrical stimulation to the body to treat a variety of diseases. For
physicians interested in electrotherapeutics, the medical battery was often the entry-
level device offered in an electromedical instrument catalogue. But medical batteries
were also sold directly to the public by electric novelty and supply companies, indi-
vidual instrument makers, and even companies that manufactured medical instru-
ments for physicians. For Rockwell, the public's use of the medical battery
undermined the notion of electricity as a serious scientific and medical technique
that required years of training and expertise.

In some ways, the issues raised by the medical battery were not unique to electro-
therapeutics: the increase in direct-to-consumer health products in the nineteenth cen-
tury (sometimes referred to as the rise of the medical marketplace) challenged
physicians’ authority over healthcare. Historians Anne Digby, Takahiro Ueyama,

1 A D. Rockwell, “The Uses and Abuses of Electricity in Medicine,” Journal of the American Medical

Association 20, no. 3 (January 21, 1893), 72.

Ibid.

Ibid,, 73.

Carolyn Thomas de la Pena, The Body Electric: How Strange Machines Built the Modern American (New

York: New York University Press, 2003), 105-121.

S Dean P. Currier, Guide to Electrotherapy Instruments and History of Their American Makers, (West
Conshohocken, PA: Infinity Publishing, 201 3). This book, which is a 500-page guide for antique collectors,
is the most comprehensive work to-date on the medical battery.
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Fig. 1. Medical battery No. 4 from the Voltamp Electric Manufacturing Co, as advertised in
the company’s 1904 catalogue. Bakken Library Collection.

Joseph Gabriel and others have chronicled how physicians in Britain and the United
States (US) attempted to position the medical profession in opposition to entrepre-
neurialism.® Any doctor who advertised his or her practices, held a patent on a medi-
cine, or who was involved in profit making was liable to be labeled as a quack.” Another
defining feature of quackery was the sale (or recommendation) of so-called patent
medicines® whose ingredients were kept secret by their manufacturers. When the
American Medical Association (AMA) was founded in 1847, it adopted a Code of
Ethics that framed an “ethical” medical profession in opposition to the practices of

6 Anne Digby, Making a Medical Living: Doctors and Patients in the English Market for Medicine, 1720-1911
(Cambridge University Press, 2002); Takahiro Ueyama, Health in the Marketplace: Professionalism,
Therapeutic Desires, and Medical Commodification in Late-Victorian London (Society for the Promotion of
Science and Scholarship, 2010); and Joseph M. Gabriel, Medical Monopoly: Intellectual Property Rights and
the Origins of the Modern Pharmaceutical Industry (University of Chicago Press, 2014).

7  Digby, Making a Medical Living, 61; Gabriel, Medical Monepoly, 57-63.

8 Despite the name, such medicines were rarely patented. See Gabriel, Medical Monapoly, 17-18.
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quackery; any “concealment” regarding medicines was considered “inconsistent with
beneficence and professional liberty.”

But whereas one of the defining features of quackery with regard to medicines was
secrecy of ingredients, the same criterion did not hold true for electrotherapeutic de-
vices: anyone who purchased a consumer electrotherapy device could open up the
product and see how it worked, and magazines and books offered step-by-step instruc-
tions for constructing a medical battery.10 For electrical medicine, then, overt commer-
cialism (i.e., public advertising and sales) and exaggerated claims were other indicators
of quackery.'" Another marker was the sale of electrotherapy products that were not
used by the medical profession: no regular physician would imagine writing about elec-
tric socks or brushes in a medical journal—indeed, it was unclear whether the devices
even provided an electric current—and such products were written off as nostrums.'?

But the medical battery occupied a more complex space at the nexus of medicine,
consumerism, and quackery. Because electrical treatment via the medical battery was
considered a legitimate electrotherapeutic technique—as evidenced by numerous
mentions of it in books and articles written by the physicians who practiced
electrotherapeutics—the product itself, even when sold directly to consumers, could
not be dismissed as quackery. While there were indeed those who sold the medical bat-
tery directly to consumers with cure-all claims—and such companies were therefore
likely to be labeled as quacks—there were many retailers selling medical batteries to
consumers without cure-all claims and with minimal advertising. Thus in many ways
the sale of the medical battery to the laity (and its subsequent use in home settings)
represented a separate issue than that of quackery; indeed, in Rockwell’s speech, he dis-
tinguished the threats presented by charlatans from those posed by the public’s use of
the medical battery.

Yet Rockwell was one of the very few to speak out about the issue; on the whole
there was no outcry among physicians regarding the use of electricity at home. In fact,
every reputable electrotherapy instrument manufacturer sold at least one model of the

9 American Medical Association, Code of Ethics of the American Medical Association, Adopted May 1847
(Philadelphia: T.K. and P.G. Collins, printers, 1848), 16 (Chapter 2, Article 1, Section 4). See also
Rabert Baker, “The Historical Context of the American Medical Association's 1847 Code of Ethics,” in
The Codification of Medical Morality, ed. Robert Baker, Philosophy and Medicine, Volume 49 (Springer
Netherlands, 1995).

10 “Amateur Mechanics,” Popular Mechanics 11, no. 10 (1909), 36; Selimo Romeo Bottone, Electrical
Instrument Making for Amateurs, a Practical Handbook (London, Whittaker & Co.; New York, D. Van
Nostrand, 1888); Norman Hugh Schneider, Induction Coils: How to Make, Use, and Repair Them Including
Ruhmkorff . .., 2nd ed. (Spon & Chamberlain, 1901); and Frederick Charles Allsop, Induction Coils and
Coil-Making; a Treatise on the Construction and Working of Shock, Medical and Spark Coils (New York: E.
& F N. Spon; Spon & Chamberlain, 1894).

11 As Dr. Samuel Monell, a founder and chief instructor at the New York School of Special Electro-
Therapeutics, put it: “no medical writer who has won recognition as a competent authority in the field of
electro-therapeutics has ever over-stated the value of electric currents in medicine. . . Experienced medical
men in this branch of practice seek ultra-conservatism, and shun exaggeration as science itself shuns
quackery.” Samuel Howard Monell, High Frequency Electric Currents in Medicine and Dentistry (New York:
W. R Jenkins Company, 1910), 128-129.

12 Ibid, 129-130.

£202 Aen £0 uo 1senb Aq 60GE£20£/991/2/2 /211 R/SRWYl/W00 dnoolWapede//:sAny Woly papeojumod

400



170+ Journal of the History of Medicine

medical battery for “family” use, and physicians could recommend or even purchase
such products on behalf of their patients. That the “family battery” remained in the
catalogues of reputable electrotherapy instrument manufacturers in the United
States for approximately fifty years (between 1870 and 1920) suggests that there was
a significant demand for the product for this period of time. Thus, while physicians
did not publicly promote or even write about the home use of electricity, I will sug-
gest here that they were likely more involved in the practice than they appeared in
print.

This paper explores how the medical battery blurred the lines between medicine,
consumerism, and quackery in the United States in the late nineteenth and early twen-
tieth century. In many ways it follows the work of Lori Loeb and Peter Bartrip, who
have shown that the presumed gulf between the medical profession on the one hand,
and quackery (and consumerism) on the other, was often not as large as regular physi-
cians professed it to be. Loeb, for example, has argued that many British physicians
were quietly involved in recommending patent medicines to their patients, despite the
medical profession’s official stance against them.'* She has also shown how many indi-
viduals who were derided as “quacks” by the medical profession were in fact upstanding
citizens who embraced the rising commodification of healthcare.'* Along similar lines,
Bartrip has demonstrated how the British Medical Journal (BM]) financially benefitted
from running advertisements for patent medicines even as it was actively campaigning
against them.'®> Thus, as Bartrip notes, “ethical rhetoric was not always in step with
marketplace reality.”'® In a similar vein, this paper highlights discrepancies between the
professional ideals of electrotherapeutics and physicians’ actual practices.

While much scholarship has focused on irregular medical practitioners and con-
sumer electrotherapy products that were dismissed by the regular profession as quack-
ery, this paper centers on the sale and use of a direct-to-consumer electrotherapeutic
product, the medical battery, that was viewed as legitimate by physicians practicing
electrical medicine in the US in the late nineteenth and early twentieth century. It
should be emphasized, however, that electrotherapy was not uniformly accepted by the
medical profession; physicians who practiced electrical medicine were liable to find
themselves facing “sarcastic remarks and sneers” from their medical colleagues.'” Yet

13 Lori Loeb, “Doctors and Patent Medicines in Modern Britain: Professionalism and Consumerism,”
Albion 33, no. 3 (October 2001): 404-25.

14 Lori Loeb, “George Fulford and Victorian Patent Medicine Men: Quack Mercenaries or Smilesian
Entrepreneurs?” Canadian Bulletin of Medical History/Bulletin canadien d’histoire de la médecine 16, no. 1
(1999): 125-45.

15 Peter Bartrip, “Secret Remedies, Medical Ethics, and the Finances of the British Medical Journal,” in The
Codification of Medical Morality, ed. Robert Baker, Philosophy and Medicine, Volume 49 (Springer
Netherlands, 1995).

16 Ibid, 192.

17 William Harvey King, “Some of the Causes Which Retard the More Rapid Progress of Electro-
Therapeutics,” Journal of Electrotherapeutics 10 (1892): 66. See also Lisa Rosner, “The Professional
Context of Electrotherapeutics,” Journal of the History of Medicine and Allied Sciences 43, no. 1 (January 1,
1988), 68.

€20z Aepy €0 uo 1senb Aq 60GE20€/99L/2/2 L/ Pe/sewyl/woo dnoojwapede//:sdiy Wol pspeojumod

401



Wexler : The Medical Battery in The United States (1870-1920) + 171

the practice did achieve a certain measure of professional acceptance: by the 1890s elec-
trotherapy had become part of the curriculum in some medical schools,'® and the pro-
ceedings of the annual conference of the American Electrotherapeutic Association
(AEA) were published in the pages of the esteemed Journal of the American Medical
Association (JAMA). Thus, when I refer to the medical profession and regular physi-
cians in the context of electrotherapeutics, I am referring to those medical profes-
sionals—usually possessing medical degrees from established institutions—who both
practiced electrotherapy and would have been welcome at American Medical
Association (AMA) meetings.

Despite the apparent historical popularity of the medical battery, little scholarship
has been devoted to its manufacture and use, particularly in the United States. Indeed,
the term “medical battery” in historical literature is perhaps most strongly associated
with the case of C. B. Harness, whose London-based Medical Battery Company was
successfully sued for fraud in 1892 by a customer who had purchased an electric belt."”
Here, however, I use the term “medical battery” as it was commonly used in the U.S. in
the late nineteenth and early twentieth century, in reference to simple electrotherapy
apparatuses designed to provide low levels of current for electric treatment. As sales re-
cords from companies and reports from consumers are largely nonexistent, I have re-
lied upon trade catalogues and newspaper advertisements, as well as surviving medical
batteries, to reveal how different actors marketed and utilized the medical battery in
multiple ways.

I begin by providing background on the rise of consumer electrotherapy prod-
ucts in the United States, situating the medical battery in the context of other con-
sumer electrotherapy products. Next, I explore the medical battery market,
characterizing how the wide variety of consumer- and physician-oriented compa-
nies differentially marketed the device. After considering the “family battery” and
the (lack of) debate over the acceptability of self-treatment with electricity, I dis-
cuss the decline of the medical battery in the 1910s and note its contemporary re-
vival in antique markets.

18 Timothy Kneeland and Carol Warren, Pushbutton Psychiatry: A Cultural History of Electric Shock Therapy
in America (Walnut Creek, CA: Left Coast Press, 2008), 29. Indeed, in 1892, W. F. Osbourne, the man-
ager of the eastern office of the Western Electrician, reflected on the rise of electrotherapy in the main-
stream medical profession: “Twenty years ago work in this line was considered a disreputable thing for a
regular physician, and the subject was never mentioned in any of the medical colleges or journals. To-day
all the medical colleges deal with it more or less, and you can seldom find an issue of a medical journal
that does not contain something in reference to it.” W. F. Osbourne, “Correspondence: New York
Notes,” Western Electrician, Vol. 11, (17 September 1892), 153.

19  For discussions of the case, see Lori Loeb, “Consumerism and Commercial Electrotherapy: The Medical
Battery Company in Nineteenth-Century London,” Journal of Victorian Culture, 4, 2 (1999); and
Takahiro Ueyama, “Capital, Profession and Medical Technology: The Electro-Therapeutic Institutes and
the Royal College of Physicians, 1888-1922," Medical History 41, no. 02 (April 1997): 150-81,
doi:10.1017/50025727300062360.
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THE RISE OF CONSUMER ELECTROTHERAPY IN
THE UNITED STATES

In the first half of the nineteenth century, electricity in the United States was character-
ized by performance and spectacle.”” According to historians, “the electrification of the
human body became a source of public entertainment.”*' Entertainers would travel
from city to city, performing one-night shows that combined short lectures about elec-
tricity with sensational displays of sparks and shocks. By the late nineteenth century,
electricity was no longer merely a novelty relegated to traveling showmen; it began to
creep into homes and the fabric of daily life.

When the town of Wabash, Indiana set up the state’s first public lighting display in
1880, approximately 10,000 visitors travelled to witness the spectacle.”” According to
the local newspaper, “People stood overwhelmed with awe, as if in the presence of the
supernatural.”*?

But electricity brought more than just lighting: at the turn of the century, the advent
of elevators, trolleys, and telephones rapidly revolutionized public infrastructure, trans-
portation, and communication. Inside the home, electricity brought major changes to
domestic routines. Homes connected to the electrical grid could make use of newly in-
vented household appliances such as washing machines, hot water heaters, vacuum
cleaners, and electric stoves.”* However, the adoption of domestic electricity was grad-
ual; though electricity appeared in public places and well-off homes in the 1890s, most
houses were not wired until the late 1920s.>’

Electricity also dramatically transformed methods of production: automatic machines
running on newly invented electric motors and sensors increasingly replaced skilled la-
bor. Given the constant availability of power (and electric light), factories no longer had
to shut down at night and could produce goods twenty-four hours a day. Mass produc-
tion methods allowed companies to manufacture a huge variety of consumer goods at
relatively cheap prices.”® In the 1880s and 1890s, mail order companies like

20 Stanley Finger and Marco Piccolino, The Shocking History of Electric Fishes: From Ancient Epochs to the
Birth of Modern Neurophysiology (Oxford: Oxford University Press, 2011), 167; Paola Bertucci,
“Therapeutic Attractions: Early Applications of Electricity to the Art of Healing,” in Brain, Mind and
Medicine: Essays in Eighteenth-Century Neuroscience, ed. Harry Whitaker, C. U. M. Smith, and Stanley
Finger (Springer US, 2007), 271-272.

21 Kneeland and Warren, Pushbutton Psychiatry, 10-11.

22 David Nye, Electrifying America: Social Meanings of a New Technology (Cambridge: MIT Press, 1990), 3.

23 Wabash Plain Dealer, 1880, as quoted in Nye, Electrifying America, 3.

24  Nye, Electrifying America, 18-20.

25 Ben Wattenberg, Statistical History of the United States (New York: Basic Books, 1977), as quoted in Nye,
Electrifying America, 16, and footnote 50, 395.

26 Nye, Electrifying America, 13-14. For more on the effects of mass production on big business, see Alfred
D. Chandler, The Visible Hand (Harvard University Press, 1993) and David Hounshell, From the
American System to Mass Production, 1800-1932: The Development of Manufacturing Technology in the
United States (Baltimore: John Hopkins University Press, 1985). For works on the rise of the consumer
society (albeit in Britain) see, e.g, Neil McKendrick, John Brewer, and J. H. Plumb, The Birth of a
Consumer Society: Commercialization of Eighteenth Century England (London: HarperCollins Publishers
Ltd, 1984); and John Benson, The Rise of Consumner Society in Britain, 1880-1980 (London: Longman
Group United Kingdom, 1994).
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Montgomery Ward & Company printed massive catalogues that offered tens of thou-
sands of products, such as clothing and accessories, household appliances, toys and
games, machine tools, building materials, home decor, furniture, and farming equip-
ment.”” Moreover, one did not need to live in a city to purchase such products. The rapid
expansion of railroads in the 1850s and 1860s meant that these items were available even
to those living in remote, rural areas.”® According to one historian, with the advent of
mail order catalogues, “it needn’t really matter whether one lived in city or country, for
the good life could be purchased by mail wherever one made one’s home.”*”

One class of products offered for sale in mail order catalogues (and advertised in
newspapers and magazines) were so-called patent medicines, which were often marketed
as “cure-alls.” The 1902 Sears catalog offered products such as obesity powders (“a boon
to fat people”), “sure cures” for the “tobacco habit” and opium habits, wonder heart
cures, a “Mexican Headache and Neuralgia Cure,” and Siberian catarrh snuff.** One page
of the catalogue was devoted entirely to pills: blood pills, nerve and brain pills, “wonderful
little liver pills,” cathartic pills, and even “Dr. Worden’s Female Pills,” for curing every
kind of “female trouble.”*" Tonics, tinctures, syrups, bitters, wines and teas were adver-
tised for the remedy of everything from consumption to rheumatism to scrofula.”

Against this mid-to-late nineteenth century backdrop—with the gradual rise of elec-
trification and the surge in availability of cheap consumer goods—electrical devices for
medical purposes entered the consumer market. Device manufacturers capitalized on
both the excitement about electricity and the lack of knowledge on the part of the pub-
lic: “Brewster’s Medicated Electricity,” for example, purportedly consisted of a battery
in a glass bottle, “combined with vegetable compounds” that generated “a vapor which
is a safe, convenient, and speedy method of obtaining relief from Nervous Headache,
Catarrh, Hay Fever, Neuralgia.”33

Electric combs and hairbrushes were sold to cure baldness, nervous headaches, and
other diseases; an “electric flesh brush” was marketed as a cure-all.** Electric insoles
were touted as a treatment for rheumatism, gout, cold feet, and all kinds of pains and
aches.” There was an electric garter for women that would “subdue all cramps and

27 William Cronon, Nature's Metropolis: Chicago and the Great West (New York: W. W. Norton &
Company, 1991), 336-337.

28 Ibid., 68.

29 1Ibid, 338.

30 Catalogue No. 112, Sears, Roebuck & Co, 1902, 440, digital archive accessed on December 14, 2015,
https://archive.org/stream/catalogueno11200sear#page/438/mode/2up

31 [Ibid., 440.

32 Ibid, 441-451.

33 “Brewster's Medicated Electricity,” undated pamphlet, Bakken Ephemera Collection, The Bakken
Muesum, Minneapolis, Minnesota, hereafter BEC.

34 “Improved Electro-Magnetic Hair Brush and Comb,” New York and London Electric Association,
undated, and “Riley’s Electric Comb Battery,” 1899, BEC.

35 “Illustrated Catalogue of the Leading Electric Novelties and Appliances,” Ohio Electric Works, 5,
undated, and “Dr. Bridgeman's Electro-Magnetic Belts, Corsets, Supporters, Braces, Insoles, and
Appliances,” Harper's Magazine, ca. 1891, BEC.
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stiffness of joints” and electric corsets to “ward off disease.”*® Various companies sold
ladies’ electric “spinal appliances” and unisex “lung appliances.”” Voltaic-electric po-
rous plasters were marketed as remedies for dyspepsia, bilious colic, cramps and pains.
“Electric-magnetic” rings and pendants,* often consisting of nothing more than alter-
nating metals—supposedly activated when in direct contact with skin—were sold to a
willing public, as were electro-massage machines.””

Electric belts (Figure 2) were one of the most popular consumer electrotherapeutic
products.”’ The J. L. Pulvermacher Company advertised its belts as being “self-applica-
ble, for the cure of nervous and chronic diseases without medicine.”*' Other compa-
nies, too, marketed their belts as cure-alls, though some belts, particularly those
marketed to men, insinuated that the products were effective at treating sexual dysfunc-
tion (many belts came with a “suspensory” attachment). Low-end electric belts sold for
a few dollars, but deluxe models, which provided more current, could cost as much as
seventy-five dollars (nearly $2,000 in 2016 dollars).** More common was the price
range of ten to twenty dollars.**

Although electric belts were briefly used by a handful of regular physicians in the US
in the late 1870s and early 1880s,™ by the 1890s they had come to symbolize quackery,
and regular physicians and electromedical device manufacturers frequently cautioned
against them. For example, in The Electro-Therapeutic Guide, Dr. Homer Clark Bennett
wrote that the “ordinary so-called electric belt is a fake pure and simple, made to sell,

36 Dr. Scott’s Electric Corset, ca. 1879, periodical unknown, reprinted in Robert K. Waits, The Medical
Electricians: George A. Scott and His Victorian Cohorts in Quackery (Sunnyvale, California: CreateSpace
Independent Publishing Platform, 2013), 253.

37 “German Electric Belts and Appliances,” (German Electrical Agency, 1893); and “Catalogue of Owen
Electric Belt and Appliances,” (Dr. A Owen Electric Belt and Appliance Company, 1892) Bakken Library
Collection, The Bakken Museum, Minneapolis, Minnesota, hereafter BLC.

38 Dr. Bridgman's Electro-Magnetic Ring, Scribner’s, December 1892, reprinted in Waits, Medical
Electricians, 288; also see advertisement for Electro-Chemical Ring (Toledo, Ohio), undated, BEC. For
pendants, see, e.g., advertisement for the London Galvanic Generator, Harper’s Weekly, October 30, 1880,
reprinted and discussed in Medical Electricians, 65.

39 See, e.g, “Dr. John Butler's Electro-Massage Machine (or Electric Manipulator) for Curing Disease at
Home,” ca. 1889, BLC.

40 For more on electric belts, see de la Pena, Body Electric, 108-121; Waits, Medical Electricians; Kneeland
and Warren, Pushbutton Psychiatry, 39-40; Carolyn Thomas de la Pena, “Designing the Electric Body:
Sexuality, Masculinity and the Electric Belt in America, 1880-1920,” Journal of Design History (2001), 275-
289.

41  “Electricity - Nature's Chief Restorer,” Pulvermacher Galvanic Co, 1882, BEC.

42 Dollar values estimated according to the “Consumer Price Index (Estimate) 1800-," Federal Reserve
Bank of Minneapolis, accessed January 8, 2016, https://www.minneapolisfed.org/community/teaching-
aids/cpi-calculator-information/consumer-price-index-1800. The $75 belt was Dr. McLaughlin's
Invigorator, Bakken Artifact Collection.

43 Catalogue No. 112, Sears, Roebuck & Co, 1902, 471-472, accessed January 8, 2016, https://archive.org/
stream/catalogueno11200sear#page/470/mode/2up

44  For example, in A System of Physiologic Therapeutics: Electrotherapy, Dr. George W. Jacoby discussed the
belt’s possible usefulness, though he was careful to distinguish the McIntosh belt he recommend from
“the majority of belts” which had “merely a suggestive value.” George W. Jacoby, A System of Physiologic
Therapeutics: Electrotherapy, ed. Solomon Solis Cohen (Philadelphia: P. Blakistan’s Son & Co, 1901),
146-147.
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Fig. 2. A $12 electric belt in the 1902 Sears, Roebuck & Co catalogue.

and then to disintegrate.”** The Jerome Kidder Manufacturing Company, a respected

electromedical instrument manufacturer, devoted the first page of its catalogue to dis-
tinguishing itself from the “obvious humbugs and swindles,” warning readers to “be-
ware of all the so-called electric pads, belts, bands, brushes, armadillos and garments, as
they are made to deceive the public, and not for any Electrical effect.”*® Even the edi-
tors of the magazine Electricity wrote that “electric belts, electric hair-brushes, electric
headache cures, electric light baths etc, etc, are unqualified frauds upon the
public. . ..They are frauds, or else the therapeutical and electrical authorities are all

THE MEDICAL BATTERY (1870-1920)
In contrast to electric belts and brushes, which were shunned by the medical profes-
sion, the medical battery was regularly used by physicians who practiced electrother-
apy. Early versions of the medical battery were hand-constructed by individual
instrument makers in the 1850s and 1860, largely in Boston and New York.*® Unlike
the colorful electric belts, the medical battery—which came encased in a variety of non-
descript oak, mahogany, walnut, and cherry wood boxes—was rather understated in
appearance. Inside the wooden box, a battery was connected to a wire that was wrapped
around an iron core, and a second wire—not connected to the battery or the first
wire—was also wrapped around the iron core. When the battery was turned on, a direct
current was produced in the first wire, thereby magnetizing the iron core. A variety of
methods were used to pulse the direct current—causing rapid changes in the magnetic

45 Dr. Homer Clark Bennett, The Electro-Therapeutic Guide: Or, A Thousand Questions Asked and Answered,
8th ed. (Lima, Ohio: Literary Department of the National College of Electro-therapeutics, 1907), 66.

46  Illustrated and Descriptive Catalogue of their Superior Electro-Medical Apparatus (New York: Jerome Kidder
Mfg Co, ca. 1890). BLC.

47 “The Electrical Exhibit at the Fair Disgraced by Their Admission,” Electricity, 5 (16 August 1893), 52. See
Waits, Medical Electricians, 207-208, for further discussion.

48  Currier, Guide to Electrotherapy Instruments, 30-63.
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flux of the iron core, thereby inducing an alternating current in the second wire.*’ Most
medical batteries—which it should be emphasized, refer not just to the physical battery
itself but the entire apparatus—provided the primary, direct current (which was re-
ferred to as “galvanic” current and came in pulses), the secondary, alternating current
(often referred to as “faradic” current), or a combination of both. Even though most
batteries provided both direct and alternating current, they were sometimes referred to
as “faradic batteries.”

The medical literature published at the time referenced two main techniques of ap-
plying current. In general faradization, one electrode was placed beneath the patient’s
feet (although sometimes both the patients’ feet and the electrode were submerged in
water) while the second electrode was rubbed over the body, either by the patient or
physician. Central galvanization was a variation in which the stable electrode was
placed above the stomach instead of beneath the feet.>” General faradization or galvani-
zation was thought to target the body as a whole, and was often recommended as a
treatment when an illness was systemic in nature. By contrast, local faradization or gal-
vanization was advised when a pain or illness was situated in a particular part of the
body. Current was generally not recommended for more than ten to twenty minutes
for general applications, and several minutes for local applications. Treatment was pre-
scribed several times a week, or even daily. Overall, electrical treatments were deeply
rooted in somaticism—that is, current was applied to the part of the body that was
ailing—and it was believed that electricity could “loosen” any unhealthy blockages and
promote circulation.>!

A number of developments catapulted the medical battery into popularity in the
1880s and 1890s. First, methods of mass production allowed for the product to be
cheaply produced en masse instead of being hand-built by instrument makers. Second,
the advent of mail order catalogues facilitated the sale of medical batteries to consumers
and physicians living in both urban and rural areas. Third, technological innovations
helped make the medical battery a more appealing product: up until the 1890s, most
medical batteries were of the wet-cell variety, which required the user to add a conduc-
tive fluid. By the early 1890s, medical battery manufacturers began to use dry cells that
consisted of a paste rather than a wet solution—making the product more attractive, as
there was less of a possibility of spilling or corrosion.>

Although the medical battery came to prominence concomitantly with electric belts
and other consumer electrotherapy products, it seems to have dwarfed them in at least
some measures of popularity. While sales figure are largely nonexistent, in the course of
my research on trade catalogues at the Bakken Museum in Minneapolis, Minnesota,
digitized versions of the magazine Electrical World and American Electrician, and sec-
ondary literature on electrotherapeutics, I counted roughly two dozen electric belt

49 These automatic current interrupters were known as rheotomes; see ibid., 20-21.

50 A.D. Rockwell, The Medical and Surgical Uses of Electricity. (New York: William Wood and Company,
1896), 236-237.

51 John Greenway, “Nervous Disease’ and Electric Medicine.” In Pseudo-Science and Society in Nincteenth-
Century America, edited by Arthur Wrobel, (Lexington, KY: University Press of Kentucky, 1987), 52-55.

52 Rosner, “The Professional Context of Electrotherapeutics,” 77.
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manufacturers in the US in the late nineteenth and early twentieth century.” By com-
parison, using the same measures, I counted over 150 companies that sold their own
brand of medical battery in the United States between 1870 and 1920, as well as over a
hundred additional retailers that distributed these brands. Although these measures are
skewed towards museum collecting and journal digitization practices—and absent
sales records it is impossible to reach definitive conclusions—they suggest a greater de-
mand for the medical battery than for the electric belt. Indeed, this is not surprising, as
the medical battery effectively had two markets—physicians and consumers—whereas
electric belts were purchased almost exclusively by consumers.

MEDICAL BATTERIES FOR PHYSICIANS

From 1870 to 1920, there were approximately a dozen companies that sold their own
brand of high-end medical batteries for physicians, primarily located in New York,
Chicago, Philadelphia, and Baltimore. These companies sold electromedical products
through secondary retailers for surgical and medical supplies, as well as directly to phy-
sicians via illustrated catalogues.” The catalogues became a source of reference for
physicians, as they often contained a brief history of the use of electricity in medicine,
an overview of its present uses, and a glossary of terms.” From the catalogues, physi-
cians could learn about the different tools available for treatment, and details such as
which electrode was most appropriate for use on which part of the body.*®

The names of prominent electromedical instrument manufacturers appeared fre-
quently in medical journals and in electrotherapy guides written by regular physicians.
For example, in Practical Electro-Therapeutics (1888), Dr. William Hutchinson noted
that the “best American instruments” were made by companies such as Flemming and
Mclntosh.”” In Clinical Therapeutics (1885), Dr. C. L. Dana wrote that “good faradic
batteries are now made by a great many firms,” such as Kidder, the Galvano-Faradic
company, Waite & Bartlett, Stammers, Flemming, and McIntosh.>® Physicians also

53 This figure is my own conservative estimate, based on both primary sources (Bakken Library, Ephemera,
and Artifact Collections; American Medical Association’s Historical Health Fraud Archives) and digital ar-
chival research, as well as secondary sources (de la Pena, Body Electric, 108-120; Waits, Medical
Electricians, 203-21; Dean P. Currier, “Components of the Electrical Belt,” Quackatorium, accessed
December 26, 2015, https://web.archive.org/web/2003081902l239/11ttp://www.radiantslab.com/
quackmed/deanbeltco mp.html); and Currier, Guide to Electrotherapy Instruments.

54 “General catalogue - Noyes Brothers & Cutler, Importers and wholesaler dealers in drugs” (St Paul:
Noyes Brothers & Cutler, 1891), BLC.

S5 See, e.g, lllustrated Catalogue of McIntosh Combined Galvanic and Faradic Battery. (McIntosh Galvanic
and Faradic Battery Co,, 1881), BLC; also see Currier, Guide to Electrotherapy Instruments, 213

S6 For more on how physicians (albeit in Britain) utilized medical trade catalogues in the late nineteenth
and early twentieth century, see Claire L. Jones, “(Re-)Reading Medical Trade Catalogs: The Uses of
Professional Advertising in British Medical Practice, 18701914, Bulletin of the History of Medicine 86,
no. 3 (2012): 361-93, doi:10.1353/bhm.2012.0056.

57 See e.g., William Francis Hutchinson, Practical Electro-Therapeutics (Philadelphia: Records, McMullin &
Co, 1888), 26.

58 Dujardin-Beaumetz, Clinical Therapeutics, trans. E. P. Hurd (Detroit: G.S. Davis, 1885), 46. Note that this
is an English translation of a French work, with certain parts replaced to suit American physicians. See p.
42, noting that the ensuing section is written by Dr. C. L. Dana.
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recommended specific parts made by the companies, for example, by mentioning that
they liked a certain brand of neck electrode® or voltmeter.’

The medical battery was just one of the items offered for sale in electrotherapeu-
tic catalogues. The Waite and Bartlett catalogue from 1895, for example, featured a
handful of static electricity machines, as well as several “wall cabinet” batteries
(Figure 3) for physician’s offices, which cost $200 to $260 (approximately $5,000 to
$7,000 in 2016 dollars) and could be ordered in oak or mahogany.®' The catalogue
offered eight different medical batteries, ranging in price from ten dollars to sixty-six
dollars. In addition, Waite and Bartlett sold approximately one hundred different
electrode attachments for their devices, including many that were specially shaped
for different parts of the body (e.g., nasal, ear, rectal, and intra-uterine electrodes).

Prominent electromedical instrument manufacturers such as Waite and Bartlett in-
teracted closely with regular physicians as well as with professional organizations such
as the American Electrotherapeutic Association (AEA).”> They frequently attended
the AEA’s annual conferences, where they set up booths to display their latest wares.”
In turn, the AEA created committees to test and review electrotherapeutic devices
(such as medical batteries) and their components. Prior to each “test,” companies with
credibility in the eyes of the committees were invited to submit their products for re-
view. For example, at the AEA’s seventh annual meeting in 1897, the Committee on
Meters reported on its recent test of several voltmeters (from Weston, Edison, Vetter,
Chloride of Silver, Kidder, McIntosh, and Keystone).”* Members from each company
traveled to New York to be physically present for the test—presumably placing enough
value on the outcome to make the trip.**

The relationship between the major electromedical instrument manufacturers and
regular physicians was characterized by mutual dependence, similar to the symbiotic re-
lationships Claire Jones has described between physicians and medical instrument
manufacturers in the British context in the late nineteenth century.®® Manufacturers re-
lied on physicians for sales, and would sometimes appeal to the AEA, for example, by

59  Hutchinson, Practical Electro-Therapeutics, 197.

60 George W. Jacoby, A System of Physiologic Therapeutics: Electrotherapy, ed. Solomon Solis Cohen
(Philadelphia: P. Blakistan's Son & Co, 1901), 162.

61 “Illustrated Price List, Electro-Medical and Electro-Surgical Instruments,” (New York: Waite & Bartlett
Mfg Co, 1895-1896). http://archive.org/details/illustratedprice00Owait.

62 The American Electrotherapeutic Association (AEA) was created in 1891 with the aim of separating regu-
lar uses of electricity from that of quackery. As later AEA president Dr. Charles Rea Dickson put it, “[i]t
was felt, and felt strongly, that electricity had been left too long to the charlatan, the incompetent, and
the unscrupulous.” “Eighth Annual Meeting of the American Electro-Therapeutic Association,” Electrical
Engineer 26, no. 54 (October 6, 1898): 347.

63 For the record of presenters at the fourth annual meeting of the AEA, see Samuel Howard Monell, “An
Electrical Exhibit,” The Medical Times and Register, October 13, 1894, 237.

64 American Electrotherapeutic Association, Transactions of the American Electro-Therapeutic Association, 10-
27. http://babel hathitrust.org/cgi/pt?id=mdp.39015062239382

65  Ibid.

66 Claire L. Jones, The Medical Trade Catalogue in Britain, 1870-1914 (Routledge, 2015).
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Fig. 3. Physician’s wall cabinet battery from the 1895-1896 Waite & Bartlett catalogue.
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requesting that it select a standardized measurement for a particular component.”” In
turn, physicians depended on the manufacturers to make high quality products and
sometimes called on manufacturers to incorporate specific design features. Though 1
found no records of physicians being compensated for recommending specific brands,
there are occasional mentions of physicians being sent components by manufacturers,
presumably without cost.®®

To alarge extent, physician-oriented companies adhered to the ethics of the medical
profession; they did not advertise their wares in popular outlets, relying instead on illus-
trated catalogues that were distributed to the medical profession. Descriptions of the
medical battery and other electromedical products in these catalogues were dry, and fo-
cused on the technical aspects of the product: dimensions, weight, number of battery
cells, and price. Whereas advertisements for consumer electrotherapy products were
often accompanied by an illustration of an individual using the device, illustrations in
medical device catalogues consisted of simple depictions of the products themselves.

MEDICAL BATTERIES FOR CONSUMERS

In contrast to electromedical instrument manufacturers, consumer-oriented compa-
nies frequently advertised their medical batteries in general interest magazines like
McBrides’s and Popular Mechanics as well as in local newspapers. The majority of
consumer-oriented medical battery retailers were electrical supply and novelty compa-
nies that sold medical batteries alongside products such as motors, fans, burglar alarms,
bells, electric neckties, and telegraph supplies. Unlike electromedical instrument manu-
facturers, who sold medical batteries with names like “No. 4 Office Battery” or the “No.
2 Battery,” consumer-oriented companies often gave their batteries enticing names,
such as “Home Comfort,” “Solace,” or “Relief.”*” Consumers could buy these medical
batteries in their local general stores and drugstores, and many were available through
mail order catalogues. The names of companies who sold medical batteries primarily to
consumers do not appear in the pages of electrotherapeutic texts or records of the
AEA’s annual meetings.

The medical batteries sold by consumer-oriented companies were often similar in
price, or slightly cheaper, than the low-end models sold by electromedical instrument
manufacturers. Many fell in the range of four to eight dollars, although top-of-the-line
models could sell for as much as twelve dollars,” and rock-bottom medical induction
coils—such as the Dunn-Martin Electric Company’s “shocko”—sold for just a dollar.
Some electrical companies, like the Manhattan Electrical Supply Co, sold a variety of
models of medical batteries for many years, whereas for others, the medical battery was
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a short-lived endeavor en route to a larger business in automobile or telephone

67 American Electrotherapeutic Association, Transactions of the American Electro-Therapeutic Association
(Toronto: William Briggs, Wesley Buildings, 1897), 28. http://babelhathitrust.org/cgi/pt?id=mdp.
39015062239382

68 Hutchinson, Practical Electro-Therapeutics, 201.

69 “Faradic Hints: The Faradic Current in the Treatment of Disease,” Voltamp Electric Mfg Co. (Baltimore,
1904), 18, BLC.

70  Currier, Guide to Electrotherapy Instruments, 458.
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CURE YOURSELF RY

ELECTRICITY

IF YOU SUFFER

from Rheumatism, Neuralgia, Constipation, Ner«
vousness, Headache, Stomach Trouble or any other
disease, I will send you a battery on ten days’ trial.

MY VALUABLE NEW BOOK FREE

to all who write. Explains how my wonderful inexpensive
batteries cure you in
Kour own home. Tells pro :
ow Electrici treats fos
dizease_by striking the § = 7
root. How it removes
the cause, then curesthe
disense to stay cured.
How it bulids ua and
nourlshes wasted tissue.
It tells how I send a bat-
tery without a cent in
d allow ten

i MEREHL BT . e . v, g Marag

Fig. 4. Advertisement for the Detroit Medical Battery in the May 1907 issue of Popular
Mechanics.

products. The Electrical World, an electricity-related trade magazine, kept tabs on com-
mercial activity in the electrical industry, reporting on the formations and closures of
companies, product innovations, patents, and electrical fairs and exhibitions.

Outside of electrical supply and novelty companies, another class of consumer-

oriented companies—often those who also sold electric belts and garments—sold
medical batteries that were frequently billed as “cure-alls.””* For example, in an adver-
tisement in 1907 in Popular Mechanics, the Detroit Medical Battery Company claimed
that its medical battery cured “Rheumatism, Neuralgia, Constipation, Nervousness,
Headache, Stomach Trouble or any other disease” (Figure 4).”* The price range of
these medical batteries was similar to those sold by electric companies (approximately
one to twelve dollars). Free trials and money-back guarantees were just some of the
gimmicks used to hook potential customers.

Some consumer-oriented companies explicitly positioned themselves in opposition

to the medical profession, portraying the medical battery as an effective alternative to a

71  “Electricity, when applied by an Automatic Medical Battery, will cure rheumatism,” The Automatic
Battery Co., McBride's Magazine 42, (1888), 54.

72 This same advertisement for Detroit Medical Battery ran for several years (1906-1908) in Popular
Mechanics. For sample see “Cure Yourself by Electricity,” Popular Mechanics 9, no. 5 (1907), 591.

£20Z Ae £0 uo 1sanb Aq 60GE20£/991/2/2 /2191 e/Sewyl/wod dnoolwapede//:sdjy Wolj papeojumoqg

412



182« Journal of the History of Medicine

pricey, time-consuming visit to the doctor. A catalogue from the German Electric
Agency, which briefly sold a brand of P. G. Williams batteries, stated that it was their
“aim to place in the hands of the public a battery with which they can cure themselves
with little expense and without loss of time.””* The Manhattan Electrical Supply Co.
even incorporated an anti-medical theme into the name of one its batteries, the “Anti-
Doc Medical Apparatus.” The company advertised the product heavily for at least
seven years, noting that it cost “less than one application [of electricity] by your
doctor.””*

Although companies who sold medical batteries with cure-all claims and money-
back guarantees might be dismissed as quacks, the medical battery itself, which was
considered a legitimate therapeutic tool, seemed largely immune to such criticism.
Rather than assailing the legitimacy of consumer medical batteries or their underlying
therapeutic potential, medical practitioners criticized their quality. Dr. William
Hutchinson wrote that the “numerous small induction machines in the market” were
“valuable only as toys,” and cautioned physicians to “let such playthings alone.”” In
the speech quoted at the start of this paper, A. D. Rockwell criticized the plethora of
batteries as being “of the most inexpensive and worthless construction.””® Thus, in
contrast to electric belts and brushes, which were considered to be quackery, the
medical battery sold to consumers was instead portrayed as a cheap imitation of a le-
gitimate product.

BLURRED BOUNDARIES

It was not always easy to distinguish between a consumer and physician battery: the
products were nearly identical, and some companies marketed both to physicians and
consumers. For example, Herman C. Tafel, of Louisville, Kentucky, sold electrical in-
struments to consumers as well as medical and surgical supplies to physicians.”” Some
companies, such as the B. B. Bliss Electric Co., sold a consumer medical battery, yet ad-
vertised in medical journals.”® Even the Jerome Kidder Manufacturing Company, one
of the most reputable manufacturers of high-quality batteries for the medical profes-
sion, occasionally took out advertisements in consumer publications stating that its
product “conquered” disease.””

That some companies marketed medical batteries simultaneously to physicians and
consumers is somewhat surprising, as it was far more common, both in the US and in

73 “German Electric Belts and Appliances,” (New York: German Electrical Agency, ca. 1901), 25. BLC.

74 “Anti-Doc Medical Apparatus,” Manhattan Electrical Supply Co, The Railroad Telegrapher 24 Part 2
(1907), 2154.

75 Hutchinson, Practical Electro-Therapeutics, 16-17.

76 A. D. Rockwell, “The Uses and Abuses of Electricity in Medicine,” Journal of the American Medical
Association 20, no. 3 (January 21, 1893), 73.

77 James M. Edmonson, American Surgical Instruments: The History of Their Manufacture and a Directory of
Instrument Makers to 1900 (San Francisco: Norman Publishing, 1997), 193.

78 “Doctor’s Favorite: The Best Dry Cell Battery in the World,” B. B. Bliss Elec. Co., New Charlotte Medical
Journal 5 (1894), 98.

79 Dr. Jerome Kidder’s Electro-Medical Apparatuses, Jerome Kidder Manufacturing Co, Electrical World 2
(December 1, 1883), 258.
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Britain, for companies to align themselves with a single market.* Although in the late
nineteenth and early twentieth century some British companies published catalogues
of health products that were marketed both to physicians and consumers, the cata-
logues did not contain electromedical devices; instead they featured “sundries” like hot
water bottles, belts, and hernia trusses, and were for the most part not marketed to treat
disease.®’ In contrast, American companies who sold medical batteries to both physi-
cians and consumers marketed their products with the implication, if not outright spec-
ification, of treating disease. The medical battery, then, occupied a distinctive space on
the medical marketplace—while other electrotherapy products were sold only to phy-
sicians (e.g., wall cabinet batteries) or consumers (e.g, electric belts and brushes), the
medical battery flourished for nearly fifty years in both the home and clinic.

In some ways, physicians who dabbled in electrotherapy became the beneficiaries of
rising consumerism, as many of the medical batteries sold to consumers were essen-
tially the same as those sold to physicians—only cheaper. For example, the German
Electric Agency, a well-known electric belt manufacturer, claimed that its line of P. G.
Williams medical batteries were “first-class machines in every respect, equal to ma-
chines that formerly sold for $25 or $30. We offer them to the public at prices ranging
from $3.50 to $12.”** Such models would have been appealing to physicians who were
interested in trying electrotherapeutics without making a sizable financial investment.

Although it is impossible to determine the extent to which physicians purchased
consumer medical batteries, the criticism that emerged from some prominent physi-
cians suggests that the practice was not uncommon. For example, Dr. Samuel Monell, a
founder and chief instructor at the New York School of Special Electro-Therapeutics,83
denounced the “honest but untaught” physicians who purchased such batteries and
used them in “ignorance,” for they were erroneously “attributing to mere toy devices
the efficiency of costly scientific apparatus.”®* Then, when the medical battery failed to
work, physicians (and patients) blamed electricity “instead of the inferior apparatus.”®
Similarly, Dr. William Hutchinson felt that cheap medical batteries, and the untrained
physicians who used them, were one of main reasons why electrotherapeutics had not
achieved widespread acceptance amongst the medical profession at-large.** Both phy-
sicians attempted to draw boundaries between physician and consumer batteries by
emphasizing the expense of a “real” medical battery; Hutchinson stated that a basic
start-up outfit (comprised of several thirty or thirty-five dollar batteries with
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80 Claire L. Jones, The Medical Trade Catalogue, 54-57.

81 According to historian Claire Jones, “a small number of catalogues produced in Britain between 1870 and
1914 promoted medical sundries as aids to health aimed at both doctors and their patients. Few of these
catalogues contained products to directly treat an ailment or cure a medical condition and no surgical or
dental instruments or electro-medical apparatus were included in the product range.” Claire L. Jones, The
Medical Trade Catalogue, 54.

82 “German Electric Belts and Appliances,” (New York: German Electrical Agency, ca. 1901), 25. BLC.

83 Samuel Howard Monell, High Frequency Electric Currents, title page.

84 Ibid, 129.

85 Ibid, 130.

86 Hutchinson, Practical Electro-Therapeutics, 17.

414



184 « Journal of the History of Medicine

accessories) would cost approximately a hundred dollars,*” while Monell wrote that a
“competent faradic apparatus costs from $50 upwards.”**

Interestingly, every major electromedical instrument manufacturer had at least one
battery for families in their catalogues. The product was almost always the only item in
the entire catalogue that was directed at non-physicians. For example, among the eight
batteries listed in the 1895 Waite and Bartlett catalogue, there were six “faradic” medi-
cal batteries for physician use, and two ten-dollar medical batteries—the cheapest in
the catalogue—one billed simply as a “Family Battery” and the other as an “Electro-
Magnetic Machine — for Family Use.”* Another major medical manufacturer,
Mclntosh, carried a similar “family faradic battery” (Figure 5) ;% other manufacturers
referred to their version of the same type of product as a “home battery” or a “domestic
battery.””"! Although the name varied, the “family battery” was usually the entry-level
medical battery in most catalogues. Electromedical instrument manufacturers empha-
sized its affordability, quality (“made of good material”), and ease of use (“It is so sim-
ple a child can use it”).”

The line between what was considered a physicians’ battery and a family battery was
often murky. Sometimes the same model of medical battery was marketed both for phy-
sician and family use, such as Jerome Kidder’s No. 4 “Office and Family Apparatus”™”’
or Flemming’s “No. 1 Faradic Battery,” which as the company noted was “intended
chiefly for the use of physicians” but for “private family use it will be found especially
valuable”™ due to its simplicity and convenience. In other cases, the intended primary
market for a medical battery shifted over time: Jerome Kidder’s No. 3 battery was mar-
keted for both office and family use in 1871, but the same product, in the company’s
1874 and 1875 catalogues, was marketed just for physician use.” Electromedical in-
strument manufacturers also attempted to set their family batteries apart from the

87 Ibid, 197.

88 Samuel Howard Monell, High Frequency Electric Currents, 131,

89 “Ilustrated Price List, Electro-Medical and Electro-Surgical Instruments,” (New York: Waite & Bartlett
Mfg Co, 1895-1896), 18, 46. Accessed June 2, 2016, http://archive.org/details/illustratedprice00wait.

90 “Ilustrated Catalogue of McIntosh Combined Galvanic and Faradic Battery,” (McIntosh Galvanic and
Faradic Battery Co., 1881), 19. BLC.

91 For example, the Victor Electric Company sold a “Home Faradic Battery” and G. P. Pilling had a domes-
tic faradic battery. “Catalogue no. 28 of Victor Electro-Surgical Apparatus,” ( Chicago, IL: Victor Electric
Company, ca. 1905), 49; “Complete Guide for Domestic Treatment by Electricity” (Philadelphia: G.P.
Pilling & Son, 1905), 30-31. BLC.

92 “Nlustrated Catalogue of McIntosh Combined Galvanic and Faradic Battery,” (McIntosh Galvanic and
Faradic Battery Co., 1881), 19; “A New Family Battery - The Lord Baltimore” by Chloride of Silver Dry
Cell Battery Co., in “General catalogue: Noyes Brothers & Cutler,” (St Paul: Noyes Brothers & Cutler,
1891), 438. BLC.

93 “Electro-Allotropo-Physiology: Uses of Different Qualities of Electricity to Cure Disease” (New York: Dr.
Kidder’s Electrical Establishment, 1875). BLC.

94 “Illustrated Catalogue of Flemming's Electro-Therapeutic Apparatus, Electro-Surgical Apparatus,
Electrodes, Etc,” (Philadelphia: Press of Wm. H. Bartholomew, 1886), 23.

95 “Dr. Jerome Kidder's Highest Premium, Vitalizing, Genuine Six and Nine Current Electro-Medical
Apparatuses,” (New York: Jerome Kidder's Electrical Manufactory, 1871), 7; “Electro-Allotropo-
Physiology: Uses of Different Qualities of Electricity to Cure Disease” (New York: Jerome Kidder, 1874
and 1875). BLC.
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Fig. 5. A “family battery” from the McIntosh Illustrated Catalogue, ca. 1885. Bakken Library
Collection.

cheaper consumer batteries on the market. For example, McIntosh, a reputable electro-
medical instrument manufacturer, described its family battery as “not merely a toy,
such as is offered to the public, but one made of good material in a substantial man-
ner,””® and the Victor Electric Company stated that its family battery was “far superior
to the small cheap outfits so extensively advertising to the laity, and that are nothing
more or less than ‘shocking’ machines.””’

To acquire a family battery from an electromedical instrument manufacturer, pa-
tients could purchase the medical battery directly via catalogues or physicians could or-
der medical batteries on their patient’s behalf. As electromedical instrument
manufacturers sometimes offered a discount of around ten to fifteen percent to medical
professionals, it is possible that physicians made a small commission on sales to their
patients. However, I did not come across any indication in the medical or popular liter-
ature of physicians profiting from the sales of family batteries to patients. Furthermore,
in the numerous works of Monell, who was the most outspoken critic of the family bat-
tery (and of physicians who recommended it), no mention is made of physicians finan-
cially benefitting from sales of the family battery.

96 “Illustrated Catalogue of Mclntosh Combined Galvanic and Faradic Battery,” (McIntosh Galvanic and
Faradic Battery Co., 1881), 19. BLC.

97 “Catalogue no. 28 of Victor Electro-Surgical Apparatus,” (Chicago, IL: Victor Electric Company, ca.
1905), 49.
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THE FAMILY BATTERY AND SELF-TREATMENT WITH ELECTRICITY
It is likely that the family battery was recommended by physicians to patients in
much the same way as a medical device is prescribed today.” Indeed, the text accom-
panying family batteries in catalogues implies that physicians recommended that pa-
tients self-administer electricity to themselves; for example, the Pocket Faradic
Battery No. 7, manufactured by the Chloride of Silver Dry Cell Battery Company,
was advertised as being “used among Physicians, and recommended by them to pa-
tients for home use.””” Those who purchased family batteries from electromedical in-
strument manufacturers probably received some form of guidance from their
physician, as family batteries seldom came with treatment directions. By contrast,
consumer medical batteries were often accompanied by an instructional pamphlet,
like “the “Complete Guide for Domestic Treatment by Electricity” and “Medical
Electricity at Home.”'” The latter pamphlet, for example, contained an alphabetical
list of seventy-five diseases and conditions, and succinct directions on how to use
electricity to treat them. '’

That the family battery remained in the catalogues of major medical manufacturers
between 1870 and 1920 suggests a sustained demand for this product for a significant
period of time. Put another way, it suggests that many physicians were recommending
that patients self-administer electricity at home for treatment. This is somewhat puz-
zling, because in electrotherapeutic texts, mentions of the self-administration of elec-
tricity are almost entirely absent, and the practice is never recommended or advised.
Similarly, articles in the Journal of Electrotherapeutics are mostly comprised of case stud-
ies of physicians applying electricity to a patient for a given indication.

Further evidence seems to indicate that physicians were indeed recommending that
their patients use a home medical battery, whether purchased from consumer-oriented
outlets or from a reputable electromedical instrument manufacturer. For example, an
1892 editorial in Western Electrician lamented that “[m]any physicians will tell a patient
to get ‘a battery’ and use it himself,” even though “there is no more reason why a patient
should use electric current of various nature without specific advice than that he should
use surgical instruments.”'** A. D. Rockwell denounced physicians who order “the pa-
tient to get a battery and try electricity,” even though he acknowledged that “the temp-
tation on the part of the people to use electricity themselves, and on the part of the

98  Though it is common to associate prescriptions with drugs, certain medical devices—such as a nebulizer
for asthma treatment—require a prescription.

99  “Keystone Electric Company Illustrated Catalogue and Price List,” (Philadelphia: Keystone Electric
Company, ca. 1903), BLC.

100 “Complete Guide for Domestic Treatment by Electricity” (Philadelphia: G.P. Pilling & Son, 1905);
0.G. Tradewell, “Medical Electricity at Home," (Signal Electric Mfg Co., undated) Bakken Artifact
Collection.

101  For example, for the treatment of a nervous cough: “Apply the positive pole with the sponge electrode
attached, to the back of the neck; apply the negative electrode against the front of the neck. This treat-
ment should be ten or fifteen minutes in duration and should be given once or twice a day using the pri-
mary current.” O.G. Tradewell, “Medical Electricity at Home,” (Signal Electric Mfg Co., undated) 15.

102 “Editorial,” Western Electrician 11, no. 12 (September 17, 1892), 150.
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profession to allow them to do so, is very strong.”'** Monell was by far the most prolific
crusader against the home use of electricity. In a variety of books and magazine articles
from the late 1890s to 1910, he denounced physicians who recommended medical bat-
teries to their patients.'”* He took issue specifically with family batteries, which he al-
ternately called “worthless toy[s],” “delusions,” “buzzing offenders,” and “the worst
enemy the cause of medical electricity has ever known,” because they “deceive the pub-
lic and retard progress.”'*

Why might physicians have been tempted to recommend the home use of electricity
to their patients? In the late nineteenth century, many of their patients would likely
have heard about the promising new technique of electrical medicine, both via the pop-
ular press as well as through the myriad consumer electrotherapy products on the mar-
ket. Indeed, one of Monell’s articles implies that patients would come to the physician
to discuss whether electricity would be a suitable treatment.'*® Physicians would likely
have wanted to be viewed as knowledgeable and up-to-date on the latest medical cures.
While physicians who were interested in learning more about electrotherapeutics could
enroll in a training course, doing so required a significant investment of both time and
money, and courses were not readily available in rural areas.

Another option was for physicians to purchase a cheap battery and administer treat-
ment without formal training; as noted earlier, these “untrained” physicians were the
target of criticism by Rockwell, Hutchinson, and Monell. An additional possibility was
for physicians to recommend that patients apply electricity to themselves using a family
battery. Given that physicians likely knew little more about electricity than their pa-
tients, this option would have certainly been appealing to a number of physicians.

Not surprisingly, the handful of physicians who did speak out against the home use
of electricity were located in urban areas like New York and Providence, and held posi-
tions in the upper echelons of electrical medicine—Rockwell was one of fathers of elec-
trotherapeutics, Monell ran a reputable electrotherapeutics training school in New
York, and Hutchinson served as the vice president of the AEA.'"” Their opposition to
the self-administration of electricity reflected an underlying battle over the nature of
electrical medicine. Was electrotherapy akin to a drug, something that could be readily
“taken” by consumers, or was it more like surgery, a specialized technique to be

103 A. D. Rockwell, The Medical and Surgical Uses of Electricity. (New York: William Wood and Company,
1896), 228-229.

104 Monell, High Frequency Electric Currents; Samuel Howard Monell, “Electro-therapeutics: The Present
Faradic Muddle,” The Medical Times and Register, July 21, 1894, 45-46 and ‘Electro-therapeutics:
Electricity vs. Suggestion,” The Medical Times and Register, June 23, 1894, 403-404; and Samuel Howard
Monell, Elements of Correct Technique: Clinics from the New York School of Special Electro-Therapeutics
(New York: Edward R. Pelton, 1900), 282-293; Samuel Howard Monell, Electricity in Health and
Disease: A Treatise of Authentic Facts for General Readers (New York: McGraw Publishing Company,
1907), 81.

105 Monell, High Frequency Electric Currents, 130.

106 Samuel Howard Monell, “Electro-therapeutics: A Question of Enterprise,” The Medical Times and
Register, January 19, 1895, 54.

107 “A Memorial Sketch. William F. Hutchinson, M.A., M.D.,” The Boston Medical and Surgical Journal 130
(February 22, 1894), 198-99.
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administered only by experienced professionals? The widespread accessibility of the
medical battery to the public—both via consumer outlets and electromedical instru-
ment manufacturers—represented a tacit endorsement of the former characterization;
it advanced the image of the medical battery as a product to be purchased and used,
rather than electrotherapy as a technique to be administered by experienced medical
professionals. Indeed, Monell fought on behalf of the latter characterization, writing
that “in a true sense there can be no family battery; there can only be a proper use of
electrical remedies when trained physicians administer them.”**®

But Monell, who was the most vocal critic of the home use of the electricity, seemed
to have been waging a solitary and ultimately rather fruitless battle against the family
battery. On the whole, physicians were silent on the topic; indeed, there is a striking ab-
sence of debate or discussion on the topic. While physicians were easily united in their
fight against quackery, there was no comparable public outcry against the home use of
electricity. Given the cozy relationship that many physicians enjoyed with electromedi-
cal instrument manufacturers, it is telling that no pressure was exerted on these compa-
nies to halt sales of the family battery, and the product continued to be sold by
electromedical instrument manufacturers into the 1910s. Thus, taken together, existing
evidence—Dboth from the long life of the family battery and criticism that emerged
from physicians like Monell—suggests that while the self-administration of electricity
was not written about in medical books or journals, it was a practice that physicians
likely recommended to their patients.

DECLINE OF THE MEDICAL BATTERY

By 1905, mentions of the medical battery in medical journals and textbooks had largely
been replaced by references to newer electrotherapeutic technologies, such as
sinusoidal-wave producing devices (which produced a smoother type of alternating
current via an electric motor)'”” and high frequency devices. Although some electro-
medical instrument manufacturers continued to carry older galvanic and faradic models
of their medical batteries, by the 1910s, as on-the-grid electricity made its way into the
home, using a battery—instead of plugging into the wall—seemed like an outdated ap-
proach, and the medical battery began to slowly fade from medical catalogues.

The disappearance of the medical battery also tracked that of electrotherapeutics as
a whole. During World War I and after, medical schools removed electrotherapy
courses from their curriculums, and journals began to reject articles about electrical
medicine.'' The American Journal of Electrotherapeutics, which had become the Journal
of Advanced Therapeutics in 1902, changed its name to the American Journal of
Electrotherapeutics and Radiology in 1916, reflecting interest in the applications of the
newly discovered Roentgen rays.''" In 1927, the journal changed its name once again,

108  Monell, Electricity in Health and Disease, 81.

109  Currier, Guide to Electrotherapy Instruments, 485.

110  Kneeland and Warren, Pushbutton Psychiatry, 38.

111 See record for “The Journal of Advanced Therapeutics,” Hathitrust Digital Library records, http://cata
log.hathitrust.org/Record/000638395
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to Physical Therapeutics.''> Membership in the AEA declined to a new low by 1915,
and by 1929 the organization been subsumed under the American Physical Therapy
Association.'"? While some physicians continued to practice electrotherapy, by the
1920s the practice had become increasingly marginalized. Physicians and electromedi-
cal instrument manufacturers whose names had once appeared in the pages of the
Journal of Electrotherapeutics were liable to be investigated by the AMA for quackery in
the 1920s."'* In Europe, too, interest in electrotherapy had declined; according to one
scholar, the field was largely “defunct” in Britain by the early 1920s.'">

Some historians have attributed the decline of electrotherapeutics to the concurrent
shift to psychology and psychoanalysis, which located “nervous” diseases in the mind
rather than the body itself.''® Electrical treatments, which were based on restoring de-
pleted bodily energy, did not mesh with new theories of disease that centered on the sub-
conscious mind."'” Indeed, as Sigmund Freud's theories began to grow in popularity, the
field of psychology staked its claim on mental diseases, and somatic diseases were incorpo-
rated under “physical therapy.” Other historians, however, have suggested that the decline
is partly attributable to the fact that a mechanism of action for electrical treatment was
never clearly elucidated—and that the results of electrical treatment were often mixed.''®

112 See record for “Physical Therapeutics,” Hathitrust Digital Library records, http://catalog.hathitrust.org/
Record/000638388

113 Kneeland and Warren, Pushbutton Psychiatry, 37-38.

114 Mclntosh, once a well-respected electromedical instrument manufacturer, became the target of an AMA
investigation in 1924 for employing an individual who allegedly faked a medical degree. AMA Health
Fraud Archives, American Medical Association Archives, Chicago, Illinois, Box 0229-23, hereafter AMA
Health Fraud Archives. The AMA also maintained a small file on the Jerome Kidder Manufacturing
Company, another electro-medical instrument manufacturer that was once considered one of the most
reputable in the industry. By 1915 the company was selling electric “ozone” devices with claims that the
AMA felt were false. AMA Health Fraud Archives, Box 0231-20. In addition, Homer Clark Bennett, a
former contributor to the Journal of Electrotherapeutics, was investigated by the AMA for selling a mail-
order training course in electrotherapeutics. AMA Health Fraud Archives, Box 0232-05.

115  James Stark, in his work on Overbeck’s Rejuvenator’s, notes that: “John Senior has examined the context
of neurology, concluding that by the start of the 1920s electrotherapy was largely defunct as an amateur,
marginal practice.” See James F. Stark, “Recharge My Exhausted Batteries: Overbeck’s Rejuvenator,
Patenting, and Public Medical Consumers, 1924-37," Medical History 58, no. 4 (October 2014): 500.
Stark references Senior’s unpublished thesis: John Senior, ‘Rationalising Electrotherapy in Neurology,
1860-1920" (unpublished PhD thesis: Oxford University, 1994).

116 Kneeland and Warren, Pushbutton Psychiatry, 37.

117 Greenway, “Nervous Disease,” 53.

118  Greenway, “Nervous Disease,” 60-66. Electrical medicine has been plagued by questions of efficacy since
its advent in the mid-eighteenth century. To some degree, the history of electrical medicine can be
viewed as a continuous struggle for credibility and acceptance. See Paola Bertucci and Giuliano
Pancaldi, eds., Electric Bodies: Episodes in the History of Medical Electricity (Bologna: Universita di
Bologna, 2001). Electroconvulsive therapy, which was developed in 1938, has undergone various waves
of rejection and acceptance (for a social history of electroshock in the United States see Kneeland and
Warren, Pushbutton Psychiatry). More recently, a variety of electromagnetic stimulation techniques (i.e.,
deep brain stimulation, vagal nerve stimulation, transcranial magnetic stimulation, neuromuscular stimu-
lation, etc) have been approved by the FDA to treat a variety of disorders. See Food and Drug
Administration, “Neurostimulation Devices (21 C.F.R. 882),” accessed November 20, 2016, https://
www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfefr/ CFRSearch.cfm? CFRPart=882
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While it is unclear whether the use of the medical battery by consumers contributed
to the decline of the electrotherapeutics, the fact that both “quack” electrotherapy
products and consumer medical batteries continued to be sold (and used) by the public
well into the 1910s certainly did not help the professional reputation of the field.
Indeed, as late as October 1917, the Electrical Record recommended that its readers pur-
chase a consumer medical battery as a “holiday gift."119 Gradually, however, the con-
sumer medical battery waned in popularity, and was replaced by new versions of home
electrotherapy products, such as vibrating machines,'*” high-frequency devices like the
Violet Ray,'*" and so-called oxygen delivery systems like the Electropoise.' >

One major factor in the decline of the consumer medical batteries—which were of-
ten marketed with cure-all claims—was the AMA’s anti-quackery campaign and related
actions taken by regulatory authorities against companies that made unsubstantiated
claims for their products. Though the crackdown on “quack” food and drugs had begun
in earnest after the passage of the 1906 Pure Food and Drug Act, the law provided for
the regulation of only food and drugs, not devices. To combat the “nostrums” that
were still on the market, the AMA created a Propaganda Department (later renamed
the Bureau of Investigation) in 1913 to investigate fraudulent medical products.'**
The Department worked closely with regulators such as the Department of
Agriculture’s Bureau of Chemistry (which enforced food and drug law prior to the es-
tablishment of the Food and Drug Administration); the Post Office Department,
which had the authority to take action for fraudulent schemes run through the mail,
and the Federal Trade Commission (FTC), which took action for “unfair trade prac-
tices.”'** For example, in 1920 the FTC filed a complaint against the Electric Appliance
Company of Burlington, Kansas, for circulating “false and misleading” advertisements
about its electric belts, electric insoles, and medical batteries.'”® However, it was not
until 1938 that the government acquired power to regulate medical devices, when the
passage of the Federal Food Drug and Cosmetic Act gave the FDA authority to regulate
products that made therapeutic claims.'*®

119 “Electrical Holiday Goods: Suggestions for the Selection of Appropriate Gifts, Electrical Record and
Buyer's Reference 22 (October 1917), 82.

120  Shelton Vibrator; “Health and Beauty,” Shelton Electric Co, ca. 1910; and Wappler vibrators in
Wappler: Cautery and Light Apparatus and Accessories (New York: Wappler Electric Mfg Co, 1914), 42-
45. BLC.

121 de la Pena, Body Electric, 121-126.

122 Ibid.

123 Eric W. Boyle, Quack Medicine: A History of Combating Health Fraud in Twentieth-Century America
(Santa Barbara, CA: Praeger, 2013), 62.

124 Ibid,, 74-77.

125 Federal Trade Commission v. The Electric Appliance Co., of Burlington, Kansas. Docket 340. March
19, 1920. Federal Trade Commission Decisions 2 (1920) 335-340. Evidently, however, the company re-
mained in business for another decade and a half: in 1937 the FTC again ordered the company to “cease
and desist” making “unfair representations.” FTC Order for Press Release, November 27, 1937. AMA
Health Fraud Archives, Box 0230-04.

126 See Peter Barton Hutt, Richard Merrill, and Lewis Grossman, Food and Drug Law: Cases and Materials,
4th ed. (St. Paul, MN: West Academic, 2014), 10-11.
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CONCLUSION
The medical battery was used to provide electrical treatments in the home and clinic for
nearly five decades (1870-1920). Though companies marketed medical batteries primarily
to either consumers or physicians, this paper has demonstrated that the lines between what
was considered a consumer product and a medical device were often muddled. Some phy-
sician-oriented companies marketed their products directly to consumers; conversely, con-
sumer-oriented companies advertised their products to physicians.

Most striking, however, was the existence of the “family battery,” a product that was
sold by every major electromedical instrument manufacturer, yet aimed at non-
physicians for the purposes of self-administering electrical stimulation. Although men-
tions of patients self-administering electricity are almost entirely absent from medical
textbooks and journals, existing evidence—both from the long life of the family battery
as well as from criticism that emerged from a handful of physicians—suggests that phy-
sicians were indeed recommending that their patients self-administer electricity at
home, whether via the family or consumer battery. The handful of physicians who pub-
licly advocated against the home use of the medical battery felt that its use by the laity
threatened the image of electrotherapy as a skilled medical procedure. Yet despite their
objections, the medical battery remained in the hands of consumers well into the
1910s. The decline of the medical battery can be attributed to a constellation of factors,
including shifting interest towards newer technologies, the disappearance of electro-
therapeutics as a whole, changing conceptions of nervous disease, and the institution of
regulations governing medical devices and advertising claims.

Interestingly, modern books and articles related to the history of electrical medicine
rarely mention the use of galvanic or faradic electrotherapy in America in the late nine-
teenth and early twentieth century, and the little scholarship that exists on the topic is
found mostly in cultural and social histories. While there are likely a number of reasons
for this—one being that American physicians did not conduct studies of electrophysi-
ology as did their European counterparts—'*’it is also possible that the anti-quackery
campaigns of the 1920s retrospectively cast a pall over the legacy of late nineteenth-
and early twentieth-century electrotherapeutics.

Indeed, electrotherapeutics of this period seems to be remembered more for quack-
ery than for the work conducted by regular physicians. Furthermore, in antique mar-
kets today, medical batteries—which are currently traded and sold on places like
eBay.com—are colloquially referred to as “quack devices” or “quack machines.”'**
That the product has become synonymous with quackery in the world of collectors is
an ironic final coda, because as I have shown throughout this paper, the medical battery
was the one consumer electrotherapy product not considered as such by medical pro-
fessionals who practiced electrotherapy. Indeed, the medical battery occupied a unique
position, flourishing for nearly five decades both in the domain of medical practitioners

127 Rosner, “The Professional Context of Electrotherapeutics,” 79.

128 At any given time, there are hundreds of medical batteries for sale on the online auction site eBay.com,
ranging in price from $50-300, depending on condition. There are so many surviving medical batteries
that a second market has arisen just in their sale and trade, and a nearly 500-page book, Currier's Guide
to Electrotherapy Instruments, serves as a detailed guide for medical battery collectors.
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and that of home consumers, blurring the boundaries between medicine and
consumerism.
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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 1l.  Some are self-explanatory, while others require a caption. A
similar section, in Volume | deals with battery ads, generally.

Page from Sears Catalog showing telegrap unit, etc.

THE MYSTIC. .

A PORTABLE FARADIC BATTERY.

GENUINE ELEGTRIGITY. |

NO HUMBUCG!

Full directions accompany cach bat-
tery. Can be carried about without
spilling battery fluid.

Size of ‘Mﬂchline, in fine wood box,

x 44 x 5% high,

‘*Alﬁmeml nﬁs nickel-plated.

‘Will be delivered free to any part

of the U. 8. for $3.50, by

F. G. OTTO & SONS,
345 Fourth Avenue, Now Yorlk.
SURGICAL INSTRUMENTS, ELASTIC S8TOCK-
INGS, &e., &¢.

w

Tat Mg},
TRY THEM, t'::a&
Fole Ageats,

DT e
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Medical Batteries are in
extensive use for the relief of
4 n diseases and disor-
ders. Theiradvocatesareen-
thusiastic over the possibili-
ties for relief resulting from
the proper use of these ma-
chines. We advise consulta-~

placing an order, so t!
purchaser may be sure to
.order the particular machine
best suited to the purpose for
which it is to be used. We
guarantee these appliances
to be high grade in every
respect.

tion with a physician before |
hat

eter. Circular carbon rheostat regulates current,
Four-point switch permits one cell, two cells or,
three cells to be used at a time. Wheel rheotome
for interrupted current, adjustable for slow or
rapid interruptions. Metal parts all nickel plated.
On r conducting cords with tips, pair insulating|
W handles, pair nickel plated metal handles,|
P;:k nf‘e electrodes, one nickel plated foot plate,
ir brush and an instruction pamphlet included.
Otherwise same as 619105, Shipping wt., 20 1bs.
6L9110Y%—Complete with accessories and
— 8,|

wo dry cells
For extra

3¢ pound
6

‘GOMERY WARD & CO.'S CATALOGUE No. 57.
Bat- |

Portable Electr
teries, Magnetic
Electro

The purts are for.
s Family Battary

Electric
Motors.

MICALS, PHARMACEUTICAL
. An experienced druggist is
our Drug List

Land ctn fill orders promptly and

0!in charge, and he will compound prescriptions when sc Send for
4. Mailed free.

Tri] loCall Medical Battery. Double Cell
Pollitied DAk cand, about 93(x73x83{ inches| Medical Battery.
Three dry cells. Faradic coil, 1}{ inches in diam-

compartment for dry
Serioe vas mation vibrator. Thtsusity
evice and spring vi r. Intensity of
stron tg wgthdf'awkm shield ‘from core of coil. Metal parts nickel
eg ne pair conducting cords with t

i Single Cell Medical Battery.

_Polished oak case, about 10x6}4x5 inches, opening top and botton
cell and battery mechanism, uﬂ’:er come.

dic coil, 1{e inch in diameter, wit!

locking
current regulated from mild to

ips, one pair insulating wooden

lated.
Eundlel. pair nickel plated metal
ted foot plate and an instruction p:

ir 8 )
4, BHir spciies electro

plete with accessories and one dry cell.

DR. SCOTT’S
ELECTRIC
FLESH BRUSH.

\

ey
IT cunns LA
Rheoumatism, Seiaties, Gout, Nervous Debility,
Lum Neural Toothache, Malarial
Lameness, all Pains and Aches resulting from
Celds, Impure Blood, and Impaired Circalation,
It acts quickly in Stomach, Liver, and Kidney
Troubles, and is a valuable assistont in their

Treastment, It quickly Removes those ¢ Back

Aches” peculiar to LADIES.
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WILLIAM €. NEFF,

MANUFACTURLER OF

ErLectro-MacoNETIC MACHINES,

PHILADEILFPHIA.

These Machines are used by our best physicians in their
practice, and by many families without the aid of a physi-
cian. They can be managed by following the directions
accompanying the machine, being self-acting in their
operation.
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EAD WHAT THE LADIES SAY:

» attention of Ladies is direeted to the following
Y SATISFACTORY CASES, which are worthy of the
investigation by all who suffer from those DIS.
ING IRREGULARITIES peculiar to the Sex:—

J. HAWKEY, 16. Matilda-strect, Barnsbury, London, N,
April 21, 13— T have received great benefit since wearing
JECTROPATHIC BELT. Wearing it has improved my health
ny. I fail to express in wends the satisfaction it gives me.
t'felt so well for years as I have sinceé wearing your Pe'f.

er the care of a physgician for six months, suficring from
W irregularities incidental to debility and bad cirenlation.
espairing of ever feeling well again, when I was recom-
your ELECTROPATHIC BELT. I cannot gay «nough in
of it. but I shall be glad to communicate with any lady
uld like further particulars of my case.” '

INTERNAL WEAKNESS.

. HUDSON, Twsford. Derby, writes, March 20,
Seven months sgo T purchased one of your
ROPATHIC BELTS. need not deseribe the
ns hers, but refer yon to my letter of June 17,
. 8144. 1 have worn the Pelt every day since that
hag been an un‘old comfort to me, I won dnof
mt one, and cannot say enongh in favour of your
1 T regret is they are not better known. I shall
w write to any lady who may wish to hear more
ars respecting wmy case, and shall certainly
end your appliances to my fricnds.”

ORTANT TO
NVALIDS.
Consulting Electrician
Association, whe hag
he application of Elec-
to the Cure of Digcase n

study, attends daily
msultation (personally
etter) af the PRIVATE
JLTATION - ROOMS,
ford-street, London, W.
perienced Lady is alse
ndance.

ents at a distance shounld

READ WH

Dr. ANDREW WILS
“1 observe that the
Belt has been frequer
few genu'ne electrical
safety and satizfaction
at 52, Oxford-street, 1,
Divector of the Com

nackery it iz highly
development «f electr
cessfully projected, ‘1

enter)
Com
the M
of per
of cay
factui
to hes
do no
will 1
its my
applii

A Hundred-and-thirty-
two Page Treatise,
copiously  illustrated,

entitled

raPrivate Advice Form,
e,

“ ELECTROPATHY: or, HARNESS’
GUIDE TO HEALTH,”
post-free.
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WONDERFUL DISCOVERY!

| The Crowang Medcal e Scensfc Tt of e 198 Cemry!

She Blood s the Life,”

Thoww Awsy Drage!  Toy Xibuw's Bomedy
" Foo of Disensc! 38

ole Lightning Purifics the odir, ne murt Bheetrieity|
Pweify the Biised I :

BV, WAGNER & CO., CHECAGO. L

FRICTION SPARK TREATMENT.

BEFORE — AND — AF TER
Electeie Appifances are sent 0a 30 Days’ Trial,
TO MEN ONLY, YOUNG OR OLD,

W!lo aro suffering from Nexvous Drorrry,
Lose VivaLsry, % Oor Nexve Fosce axp
Vieor, Wasting Weaxxesses, and all those diseases
of & PERSONAL Natvn resulting from Asviss and
OTien Catses, N ¥ rellet and compieto restos
ration of HEALTR, Via0% and MANROOD UUARAXTEKD,
T'b:f‘bdut discovery of the Ninetoenth Century.
Send atoaco for lllastrated Parplilet free. Address

VOLTAIC BELT 0., MARSHALL, MICH,
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-, THE BATTERY MAX 0

l-f»-.u.r«-m‘q
- Got Your Profits

2 Py ot Ready-Made

Vo i e i SERSE g yaminrs geeRy sy o
St [’nn...a

prvaceismea BIAMONE - ‘0

w BATTERIES
Lr-m i

FARM LIGHT
BATTERIES

NEW AND GREATER
S.0.S.
FARM LIGHT BATTERIES

YOU WANT A RELIABLE QUALITY PRODUCT!

Our now S, O. S, P type Farm Light Batteries in-

clude new white PORCELAIN COVERS—PLATES

SUSPENDED FROM THE COVER—LARGE ACID

SPACE~NO CHANCE FOR SHORT CIR CUITS FROM ACCUMU-
LATIONS IN THE BOTTOM OF JAR.

3. 0. S. Batteries proven best by years of sorvice!
t on Auto, Radio and Farm Lighting Batteries ready!

New Distributors’ Contrac!
= ‘;R(;Tim"“: = Victor Storage Battery Co.
A Rock lsland, Nlinois

ONE QUALITY batteries
BEST — BAR NONE!

ESTABLISHED 1914
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'‘GOMERY WARD & CO.”"S CATALOGUE No. 57.

Portable Electro-Medical Bat-
teries. Magnetic
'J'lrl,c‘vsi‘ magnetic instruments are of undoubted value Electro
as the instruments throngh whose agency physicians
cffected aimost miraculous cures. Our most leurned BatterY‘
doctors and physicians ackno dge their efficiency in 24182 Davis &
2.35 | even the worst cases of para s, rheumatism. neural- Kidder's Genuine
gla, and In fact, all nervous diseases. These machines Magneto-Electric
may be used by all invalids with perfect safety. When Machines.
ow- | doctors fail to effect a cure with drugs and medicines, Price, each.87.256
ng). | and electricity Is resorted to in the last stage of disease, Weigh, 83 lbs,
even then, under such immense disadvantages, elec-
)‘mn tricity often cures. 24184 ** |ra,_11‘,"};'1' B“‘:ieryérgl[;lh
4 04145 (G4 i is a very effective and p &
b '41}&'{{(’51\.‘"”‘1;;22 instrument, produces the indue-
i currents, With ed or secondary, and the direct
silk covered or primary current, and is oper-
econducting ated by an open battery
cords, two insu- which can be used for months
lated handles without changing the solution
on6 metallic and is constantly ready for
brush, one alive \use. The power may be in-
skaped exclter, creased by gradually
).40 | onespherical exciter and one¢ vial of bisulphate of ‘;" lommfh“l"{f 'lbe ""fﬁ
1.95| mereury. In polished mahogany case, 74 x4x13{ in. R ey
Complete,with full directions, \t'ci;;m. 114 1bs. $7.70 p:% . yith co v}“a d
.50 | 24176 Galfie's Battery, with same size eoil asin (}:14',&(11‘:‘- ‘ve;«il’g’i‘ﬂ
5.00|  preceding, producing two currents instead of Bach, 10,00
three. Mounted in single cover mahogany case, Lsivkind Sl
.60 Blex4x1l{ inches, containing two imsulated i
6.00 | handles and one vial blsulphate of mercury, i
Weight, 1 pound. Eash..... A N R e . $6.25
24177 1’I‘he Crown Family Bat-
tery, The meritsof this battery
G.(;Q will l)(-z1 easily appreciated a}s MEdical Battefv Parts.
25 possessing neatness of design 3 y -
and simplicity of nptfrimn;gx\ Order N, “]t?,f,“{‘,?,,‘”‘;."};",,',':.“ :,f"y “h‘“}{:ﬁ
.18 plaasant and uniform electric | 7ines for the Crown Family Battery. .$0.20
7.5 current, both mild and power- | Carbons for same
ful. 'Phree different and dis-| Glass Jars for same.... .. ..
-85 tinet currents are produced— | Pops complete for same, zine and e
£.00 the primary, secondary, and | Zines for the Alpha Batier
both combined in intengity. | 0arbonsforsame, .
Mounted in polished cherry | Glass Jurs for same.
case with nickel handles. Siz¢. | Zine for Family Battery.
Gx514x5Y inches, with full Postage on pair zines, , ,,
directions for using., Highly | platines for same....
recommended. Weight, 214 IDS. | Clamps for same...... ...
Price, complete, ... ... .$3.50 C(l)r(lanor srmne. Per palr
Glass Jars for same........
24178 Alpha Faradie Family| Metal Springs for Magnetic Battery
Medical Battery, constructed | Cord belt for same. .........
upon improved seientific princi- | Bisulphate Mereury for use with batteries Nos.
ples and designed for anme or | " 94175, 24176 and 24180 per ounce.,. ¢ 10
professional use. Ful jlescrjlw- Price, per 4% 1b, bottle.... 75
tion of apparatus, directions for Price, per 1 1b. bottle... 25
operating anddirections for | giehromate Potassiuw foruse with batteries, Nos,
making solutlon furnished with | = 94177 and 24178, PerIb.....ccoe.vviievenne.. .80
DS. ench instrument. i\'elgm,sv,_lgsj
ustic ac e 33001 padijcal Induction Coil, Without
y O
29”, Battery.
;Céel“" 24186 Inductlon
stele- Coil, mounted on
lne}q neat wooden stand
a._leslj, with pair of hand
work- electrodes and
-hony sponge holder of
ones, best quality. Can
feet be operated with
fnrr‘n‘g 5 ?‘ni' acl;imhaug{\z
E = rice, without bat-
order ters-‘..‘ e 8,00
% 24187 Sameas above, complete with dry battery
%03{’80 cell, ready for use. Weight, 313 pounds. ...~ 4.00
S $ The Porter Elee-
]
S%n’élil Ele%"'% - Lrl‘c Motc;lr‘. & pfract.i-
: otors. cil machine for a
04179 The New Home Electro-Medica) Appatatus, with little money. An en-
dry battery, This battery 1s the most convens tirely movel prinei-
jent and reliable of any hundreds of forms ever ple underlies the
introduced. It is relidble, because with its dry construction both
battery so much less care is necessary to avoid get- electrically and me-
ting it out of order than is Tequired with any other chanieally, insuring
known form. 'I'heentire absenecs of acids, liquors or simplicity, low cost,
salts will be appreciated by any one who has ever had reduced size, dimin-
occasion to use a medical battery. The appliance ished weight, higher
furnished with the apparatus consists of foot-plate, speed and wonderful
sponge, cords and handles (electrodes). The elec- economy in power
trode baving a wooden handle is used as a sponge- required to operate
holder when required, The size of the apparatus is them. .
315x5%R8Y inches. Weight, 4 pounds. 24100 The No. 1.
Price, complete. ....$7.00° Extrabattery, percell §0.72 Motor, altho ugh
tra Sponge Holder .50 Iixtra Handles, pair. . T a very small one
tra Metallic Hair Brush, electrode. PO sy in size, is highly
Extra Cords, 4 feet, per pair........oau efficient. With one
24180 The Ge cell of acid battery it will operate a small dental
Smith & Shaw Portable lathe,a fan, a revolving window stand, an egg
Pocket Battery, Power- beater, a music-box, ete. It is no toy, Itselec-
ful eurrent. The most trieal eficiency is ubout # horse power, or from
practicable and thor- 35 to 40 watts ona continuous run. No better
ough  pocket battery motor can be furnished to meet the wishes of
made, Cells cannot | youngstudents engaged in the study of experi-
spill contents. mental physics, Its etficiency will surprise the
Price. with two cells unser. Weight, 13{ pounds. Price, each._.......$2.00
1 {welgh.t 1% 1b),..§8.50 [ 24191 The No. 2 Motor, same construetion as
| Price, with three cells above, but larger size, weighing 3 pounds and
(welght, 2 1bs....$10.00 capaeity of 3, horse power. Price .. 475
i ‘ WE OCARRY IN STOOCK 2 full line of DRUGS, CHEMICALS, PHARMACEUTICAL
i PREPARATIONS, Etc., Etc., and cin fill orders promptly and correctly. An experienced druggist is
$18.00 |in charge, and he will compound prescriptions when so ordered. Send for our Drug List,

35,00 | ., .
24918, Mailed free.
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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. | 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. 1 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. | 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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