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wWilliam H. Doherty

RECIFIENT, MORRIS LIEBMANN WEMORIAL PRIZE, 1937

. Doherty was born in Cambridye, Hasia-fhusaﬂs,
|, 1907. He received a B.S. degree in electri
ication engineering 1 from Harvard in 1927 and 2

in .gngmanrmg m H‘E! After a

d {‘n

wave ’hanmmm In Ju 1929 lm ;umad the radio
volapmant partmeni oF the Bell Te Labaratories
where he has since been engaged in the dnwn&upmm uf
high ; dramemitters in i transoceanic radiot
broadcasting. He jo ined the Institute as o M
1929 and trm?nrred to

The Morris Liebmann
for his -mpmve ment in the efficiency of radio-frequency
power 1t waz presented 10 hirn during the Silver
Anniversary hanquei' of the Institute which was held in the
Holel Penneylvania on May 12, 1937.
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Facabouf... |
THE DOHERTY CIRCUIT

The Daherty Circuit was the sensestion of W. H, Dulwniy, a Dell Telephone
Laboratories engineer engaged in the development of commercial products
for the Wastern Flactric Company. His idea for a new high efficiency ampli-
fier circuit had such tremendous possibilities that all of the facilities of the
commercial broadeact development greus were devoted fo peifeciing its
application. '

The Doherty Cirenit was firet anneunced in May, 1936, at the amual con-
vention of the Institute of Radio Engineers, It was demonstrated for the first
fime at the 1937 conventinn af the NAR in Chicags, whers o complete wurks
ing model of the circuit was operated by Doherty himself.

The first commercial transmitter #n employ the new sireuit was the 50
kilowatt equipment installed in 1938 at WHAS in Louisville, Kentucky. Since

that time the Doherty Circuit has hean incorporated in overy B0, § and | KW
transmitter manufactured by Western Electric.

Four years have now passed and the Wostern Electric Ceampany faels
that the results obtained by the use of this circuit. so revolutionary in design
and operation, should be made knawn #n the hraadeacting industry a2 5 whale,
Such is the purpose of this booklet.
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INSTALLATIONS OF DOHERTY
AMPLIFIER TRANSMITTERS

To date, 35 stations in the United States and abroad have installed or
ardared tranemitters uzing the Doherty Clicuil. Among these are:

WHAS-Louisrills, Ky. L5-1—Buanas Aires. Arganting WKAR—East Lansing, Mich,
MWRVA—RLdmond, Ya. ELEM—Manila, P. 1, KTU LeTuisa, Oblahoma
WISV-—Washington, D. C, CIOR—Vancouver, Britich Calimbia WiP--Philadelphia, Pa.
ESL—Salt Lake City, Utsh CHSJ—=5t. John, New Bruniwick KOAC—Corvallic. Olranan
KA D==iraling, |usas CK==Mantraal, Quebec WICA—Ahlabula, Ohio
WEIC—Greensboro, M, C, CBl—Toronts, Ontaric KRRV—Sherman, Terss
- KOW—S5an Jose, Calif. WO ey Ty M, [,




i a2 fundamental chaiecloiisliv uf vecuum tube power ampiifiers that the maximum ebiciency is
obtained only when the tube is delivering the maximum pessible radic-frequency voltage 4o is load.
Since the maximum possible voltage is delivered only on accasional momentary modulation pesks,
ihe wurmal or carrier voitage being oniy half of the maximum value, fthe average or allday efficiency
of such amplifiers is only about 33 per cent. :

The Doherty High-Efficiency Circuit has provided the sohition to this difficuliv theaugh the wes
of & new principle, whereby the normal or carrier power is delivered at high radin-fmquency woltage,
and hence high efficiency, by one tube alane, and the additional voltage required for modulation
peaks is supplied by & tecond tube when needed.
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e
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If we consider an electric power system in which a generator &, is delivering power fe a load
at i mawimum vallage, snd mecs vollage G found 1o be required, fthe additional voitage would
be obtained by connecting an additional generainr G, in series with the first, as shown in Figure 1.
Vacuum tubes cannot be operated directly in series in this manner. The basis of fhe Doherty circuit,
hewever, is the diswurciy thal by fhe use of simple coupiing netwerks [N, and N,, Figure 2, iIne tubes
may be made to give “:b effect of a series connection even though they are operating in parallel
inta their common load. Tube | can then operate alone at high efficiency for the carrier output,
while Tube 2 contributes the necessary additional power for the positive swings of modulation.

As with any amplifier regardless of type, the load impedance for the Poherty amplifier is
adjusted to the proper value with a radio-frequency bridae. The amplifiar ic than bunad, with powar
appiled, by adjusting three variable condensers from the front panel as shown in the otographs.
The three are independent, and the entire adjustment can be made and checked in less than a minufe,
AIH'IDHQ"I the cathede rav tube as a tuning indicatar firdd cama infa wogue with the I}uh.r_r!-,r circuit.
it is the best possible means of checking the tuning of any type of amplifier, because it is the enly
positive indicator of phase relations,

The Doherty eircuit redices the power sensumplion of lincar power amplificis by o Tacior of
twa, and reduces the plate dissipation by a factor of three. Unlike high-level plate modulation, it
does not require additional tubes as high-power modulators, nor does i subject the radiofrequency
amplifier tubee fo swcoceive plade potonbials, sace e prate voliage s held constant. it permits
operation with zero carrier shift, giving maximum signal coverage. In three years of use in com-
mercial broadeasting it has been successful at all power levels from 500 watts to 50 kilowatis.
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