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body moving and changing direction
however rapidly and to maintain this
control over great distances without
any artificial connection between
the vessel and the apparatus
governing its movements and
without such restrictions as these
must necessarily impose .... | require
no intermediate wires, cables, or
other form of electrical or mechanical

Figure 1. A re-creation on museum display.

connection with the object, save the
natural media of space.”

“The problem for which the
invention forming the subject of my
present application affords a complete
and practicable solution is that of
controlling from a given point the
operation of the propelling-engines,
the steering apparatus, and other
mechanisms carried by a moving object
— such as a boat or any floating vessel
— whereby the course of such body or
vessel may be directed and controlled
from a distance and any device carried
by the same brought into action at any
desired time.”

“I am enabled by the use of my
invention to employ any means of
propulsion to impart to the moving
body or vessel the highest possible
speed, to control the operation of its
machinery, and to direct its movements
from either a fixed point or from a

On extensive review of the
patent and from period photographs,
the operation of the vessel was quite
ingenious. The boat had three motors
and it is presumed that the submarine
would have had additional motors to
at least control the submersion. The
first motor was for forward, the
second motor for rudder control —
both left and right — and the third
motor would operate a clockwork
brush mechanism that controlled the
lights or any number of other circuits
within the vessel.

A single motor drove the rudder
control through a gear train mechanism.
On reception of a sequence of pulses,
the rudder motor was made to rotate
clockwise or counterclockwise, thereby
rotating the rudder. | have seen
many modern toy radio control systems
use this very same method. | wonder

Figure 2. One image from his US patent application.
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if toy manufacturers know this
method was used many years before
them?

The entire receiver section used a
tuned circuit receptive to only one
narrow frequency (see Figure 3). Tesla
has claimed that he could have many
hundreds of tuned circuits all operating
on different frequencies and not
interfering with one another. The
actual reception of signal was
performed by a device similar to what
was used on telephone switchboards
of the era. This consisted of a battery
with its poles connected to two
conducting terminals separated by a
minute thickness of dielectric. In Tesla’s
words, “When an electrical disturbance
reaches a circuit so arranged and
adjusted, additional strain is put upon
the insulating film, which gives way
and allows passage of a current that
can be utilized to operate any form of
circuit controlling apparatus.”

This dielectric was known to break
down easily after a period of use. Tesla
designed a special dielectric system
using powder inside a cylinder. This
was periodically rotated or flipped
automatically onboard the vessel to
restore functionality to the system.
With this new design, Tesla stated that
many thousands of signal receptions
would be maintained in a reliable
method. There is quite an extensive
description of this in the patent and |
encourage readers to review this.

After the detector received a signal,
a series of gears and an escapement
system were used to count the signals
and direct battery power to the various
motors. Readers will note that this was
the same method used in the early AM
radio control aircraft of our so-called
modern generation. Once again,
considerable detail of the entire gear
train, escapement mechanism, and
clockwork system is described in
Tesla’s patent.

A simple understanding of this,
however, shows that Tesla used varying
length pulses of frequency from his
transmitter to force the receiver to
move its relays in various manners.
According to the patent, Tesla could do
all of the following, all as separate
entities: drive forward, drive forward
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and left at 45 degrees, drive
forward and left at full travel
rudder, drive right at 45
degrees and forward, and drive
right and forward at full rudder
deflection. Additionally, with
the motor in neutral, he could
send certain pulses and activate
his accessory motor. This motor
would once again count pulses
and control the onboard lights
in a certain manner. He could
tell the lights to turn on or off
as singles or in pairs. Also, he
could tell the left light to come
on when the vessel was going
left and the right light to come
on when the vessel was going
right.

| would go into the detail
and workings of this escape-
ment system, however the
information is quite technical
and is contained in over five
pages of patent text. Once
again, | encourage the reader
to review the patent itself for
further details.

Tesla always had far reaching
visions for his inventions. His
patents also included specifica- Figure 3. More drawings from his patent on the internal workings of the submarine.
tions for a torpedo boat without
a crew. Six 14-foot torpedoes were to | you Austrian and English patents on been inventing? If so, won't you set
be placed vertically in two rows so that, that destructive terror which you have ‘ a price upon them and concession me
when one was discharged, another

would fall into its place. It is unclear if
this torpedo boat was shown at —
Madison Square Garden or not. From H D B BY |; |_\| E [ [\I E |;— LQL |_\| E
the reference to the reporter by Tesla,
it is possible that this torpedo boat was
shown in early 1898.
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Figure 4. Top view of Tesla’s R/C boat.

Most orders ship the day received! World-wide shipping. Convenient payment options.

SERVO 11.2004 57



http://www.HobbyEngineering.com
mailto:sales@HobbyEngineering.com

The World®s First Robot

to sell them?”

Unfortunately, nothing ever came of this. Tesla was well
known for not pursuing many ideas fully. The inventor always
claimed he did not have enough time to produce all the many
inventions he had ideas for. It must be remembered that
many AC motors, generators, coils, lights, and other working
devices were sold and patented by Tesla through
Westinghouse. One final noteworthy item eventually follows
from Tesla’s robotic work. Tesla stated that a second
idea was implemented in 1898, but was not issued a patent
until later.

In 1903, in an attempt to refine his achievements, Tesla
acquired a patent for a method of signaling. This was based
upon his earlier work in tele-automation and robotics. This
new patent used a group of coordinated tuning devices
responsive to a combination of several radio waves of
completely different frequencies. What this patent referred
to in detail was a system whereby two or more entirely
different frequencies must be received at the same time by a
receiver before a relay would be activated. Tesla stated that
any number of these tuned frequencies may be used and it
would work as effectively as a tumbler lock.

In the later half of the 20th century, it has been written
that many computer designers have been shocked to stumble
upon Tesla’s basic patent for the basic logical “AND" circuit
used in all modern computers. Although Tesla used AC
signals and modern computers use DC signals, the effect was
identical. This was the theory of using two or more inputs to
produce an output.

Nikola Tesla's tele-automated vessels were truly amazing
feats of achievement. It is little wonder that the public was
amazed, astounded, and actually fearful of such a device
when they saw it in operation. Although he is seldom
recognized for this accomplishment, Tesla’s vessel was literally
the birth of robotics.

Leferences and Patents

Patent 613,809 — Method of and apparatus for controlling
mechanism of moving vessels.
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