There seems to be a lot of debate about the waves generated by Dr. Tesla's machines. Specifically between longitudinal waves and transverse waves. It is well known that electrically stimulated antennas of the type used in radios today generate a transverse E-field wave perpendicular to the antenna conductor. Also well known is that sound generates longitudinal waves.

Although I have seen no references to Dr. Tesla using the term "longitudinal wave" there are several comments in his lectures and published articles that state that the waves his transmitter generates are "like sound": "These requirements made it imperative to use, in the control of the automaton, instead of light or other rays, waves or disturbances which propagate in all directions through space, like sound, or which follow a path of least resistance, however curved." [The Problem of Increasing Human Energy, Century Illustrated Magazine, June 1900]

Dr. Tesla repeated stated that his transmission method utilized conductance and conductance involves currents tied to particles, not the E-field which is a force field related to changing currents.
To grasp the difference between Dr. Tesla's electrical waves and the waves of Hertzian transmissions, follow the current. In a Hertzian transmission the current remains within the conductor of the transmitting antenna and the oscillations impressed on this current create oscillations in its surrounding E-field which propagate through space.  In Dr. Tesla's electrical waves the current flows through a path that has been rendered conducting by the use of his high voltage, high frequency, unidirectional disruptive discharges into whatever medium he chooses to use as the conductor.
Dr. Tesla patented two methods utilizing these impulses: one transmitting through the atmosphere and the other transmitting through the earth. It is interesting to note in regard to the latter the statement in the above quote "… which follow a path of least resistance, however curved."

The unique feature of Dr. Tesla's waves is that the generated impulses will transform a normally insulating substance such as air or ground into a conductor.  That is what today we call a semiconductor.

A picture being worth a thousand words, I'll continue the explanation by referencing some animations.

First take look at the following site and scroll down to the last animation which shows a longitudinal sound wave and sine wave representations of the particle displacement and pressure keeping in mind that Dr. Tesla often talked of "current displacements" and "pressure". Think of these in electrical terms as current density and voltage.

http://www.acs.psu.edu/drussell/Demos/StandingWaves/StandingWaves.html
That animation should give you a good idea of longitudinal waves but it does not accurately convey Dr. Tesla's method. The animation at the following site is somewhat more accurate in that is shows the longitudinal wave expanding from the middle of the animation. That would be the point where Dr. Tesla's impulses strike the transmission medium. It the case of the atmosphere, the medium would be an ionized channel similar to that created by lightning. In the ground, it would be the crust of the earth.
http://www.walter-fendt.de/ph14e/stlwaves.htm
Note that the animation starts with both ends of the tube open. To visualize Dr. Tesla's transmission through the earth you have to imagine that tube is curved and represents the crust of the earth, the tube's boundaries being the upper and lower limits of the crust of the earth. I say the crust of the earth because as one goes deeper into the earth both pressure and temperature increase and both of these conditions are detrimental to conduction. So, following the path of least resistance would be through the crust. When I say "crust" I mean to include both the solid land and the liquid oceans.
Dr. Tesla's July 4, 1899 Colorado Springs notes detail his observation that lightning strikes from a particularly strong storm set up standing waves in the earth. He describes his methods of recording the disturbances made by the storm and concludes:

"This was a wonderful and most interesting experience from the scientific point of view. It showed clearly the existence of stationary waves, for how could the observations be otherwise explained? How can these waves be stationary unless reflected and where can they be reflected from unless from the point where they started? It would be difficult to believe that they were reflected from the opposite point of the Earth's surface, though it may be possible. But I rather think they are reflected from the point of the cloud where the conducting path began; in this case the point where the lightning struck the ground would be the nodal point. It is now certain that they can be produced with an oscillator. (This is of immense importance.)"

Neither of the above animations show these reflected waves. So once again we must use our imagination to visualize this. The reflected waves, timed properly, would increase the current density further by constructive interference - what Dr. Tesla called "cooperating waves". The following animation shows constructive interference of transverse waves but we must imagine the animation's amplitude as a measurement of current density, not the wave itself. Once the animation is loaded click the start button. It is kind of slow but be patient.
http://www.walter-fendt.de/ph14e/stwaverefl.htm






