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Abstract Electric dental drills were invented following Edison’s new invention of electricity. First operated
by batteries, later by alternate current, drills improved their speed of rotation from a few hundred to 800,000
rpm today. Parallel with the increase in speed, water cooling systems were added, and the drill became
incorporated in the dental unit.

Keywords: Electric drill, low speed, high speed.

This section will refer to the history of the electric dental drill. For the history of manually operated drills,
see a separate section. Building on Edison’s new invention of electricity, starting in 1872, George F. Green,
a mechanic at the S.S. White Co in Philadelphia, demonstrated an electric (battery-operated) dental drill.
Further improvements by Erwin Moritz Reiniger (1854-1909), a mechanical engineer at the University of
Erlangen in 1887 (1), have made the drill usable.

The drill got a new configuration with the foot pedal activating an electric engine instead of a pumping
motion. One could hang the electric motor from the wall and connect the engine to the drill via a belt or
cord. Oscar H. Pieper patented such a wall-mounted electric dental drill in 1893 (2), (see Figure). It had
speeds from 250 to 6000 rpm.
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In 1893 Oscar H. Pieper patented a wall-mounted electric dental drill.

In 1909, for a hand-held dental drill with a small battery-operated electric engine attached was filed for a
patent by Howard A Whiteside of New York and approved in 1916 (Figure 2). (3). Whiteside had several
patents to his name over the next two decades, most of which improved his dental engines.

=3 Figure 2. Whiteside’s US patent for a dental drill.

Still, dentists’ broad acceptance of the expensive electric drill occurred only at the beginning of the 20c
when the electric drill was incorporated into the adjustable dental unit and chair. By 1917, the Ritter
Company of Rochester, NY, combined the various components, drill, electric motor, tray, water spray,
cuspidor, etc., into a functional dental unit (see the section on the history of the dental chair).

At the end of the 19th century, mechanical handpieces, straight and contra-angle, were introduced, and steel
drills were replaced with diamonds. By 1936 the speed of the cord-driven dental drill was improved from
6,000 to 24,000 rpm. Nevertheless, considerable vibration was still transmitted into the tooth of the sitting
patient.

The next significant advance in the evolution of the dental drill occurred when the high-speed turbine, water-
and later, air-driven, were introduced in 1957. The development of the turbine had input from several
inventors: Ivar Norlen of Sweden in 1948, the air turbine developed by John Victor Borden originally in
1946, and commercially as the “Airotor” in 1957. Because of the heat generated at such speed and the danger
of damaging the vitality of the tooth, a continuous water-cooling system was attached. It could reach speeds
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of 150-300,000 rpm but required a constant water-cooling system. Today high-speed dental units can run
up to 800.000 rpm and are the main tool to remove enamel and dentin. However, as less-invasive, or
minimally invasive procedures are being introduced into dentistry, not to mention that regeneration of tooth
structures is emerging, the role of the drill eventually will become part of history.

Reference

1. Hoffmann-Axthelm, Walter (1981). (d) History of Dentistry (Translated from German H.M.
Koehler, Chicago: Quintessence Publishing Co., Inc., p.306 - Battery operated drill).

2. Pieper, Oscar H. and Pieper, Alphonse H. (1894). US Patent #534374, Apr 30, 1894. Electrical
apparatus for operating dental implements.

3. Whiteside, Howard A. (1916). US Patent 1189184A.. Dental drill.

http://www.kaleidoscopehistory.hu
Andrew Spielman, Judit Forrai

413


https://doi.org/10.17107/KH.2024.28.30

