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PREFACE

It has been widely recognized that there is a distinct
need for preferred voltage and frequency ratings for
aerospace electric apparatus, which will be generally
acceptable to manufacturers and users, to serve as a
hasis for voltage and frequency standards for aerospace
systems and equipment,

Many difficulties and much confusion will be elimi-
nated by adopting suitable standard voltage and fre-
quency ratings for all aerospace electric equipment.
These standard voltages and frequencies should then
be made a part of specifications and nameplates marked
accordingly. Apparatus should be designed for satis-
factory operation over the voltage and frequency
ranges given in the tables, but with performance not
necessarily the same as guaranteed at rated voltage and
trequency. Performance data and acceptance tests
should be on the basis of standard voltages and fre-
quencies.

It is recognized that special applications may require
operation over other voltage and frequency ranges
than those shown as standard.

Standardization of voltage ratings f[or aerospace elec-
tric accessories is especially difficult because of the
close margins for application of aerospace equipment.
I'he nommal designations used to identify various sys-
tems have in the past been the subject of controversy,
but common usage in the aircraft industry and the
wmilitary aviation services supports the 14- and 28-volt
designations for syvstems using 6- and 12-cell lead-plate
storage batteries.

With present large electric systems, the battery has
become a relatively small part of the total source ca-
pacity. With the widespread use oi plug-in power
facilities at airline terminals and military bases, opera-
tion from battery power seldom occurs.

Although the battery may represent only a small
portion of the available system capacity, its limitations
determine the direct-current voltages which must be
used.  Direct-current system voltage must be high
cnough to maintain the battery in a charged condition,

but not high enough to cause excessive battery heating.
Twenty-eight volt systems are usually operated at be-
tween 27 and 28.5 volts at the point of regulation, and
this accounts for the choice of 28 as the nominal direct-
current system voltage. Voltage is adjusted by setting
the regulators of the generators, or the alternating-
current to direct-current conversion equipment, and the
particular value chosen is at least partially dependent
on operating conditions. Direct-current generators
must be capable of 30 volts output over the specified
speed range to allow for voltage drops totaling 1}z
volts minimum (including the voltage drop in the par-
alleling resistors, when used) between each generator
and its regulated point.

To obtain minimum weight, system wiring is de-
liberately loaded heavily and allowance must be made
for voltage drop between the regulated point and the
electric accessories. Best weight economy dictates the
use of more heavily loaded cable for intermittent loads
than for continuous loads. Rated direct-current volt-
age has been selected as 27 volts for continuous-duty
devices and as 26 volts for intermittent-duty devices.

Accessories such as engine-starter motors must be
capable of operation when the battery is the sole source
of power. They must also operate after one or more
generators have been paralleled with the battery, and
in most cases they must be suitable for operation from
30-volt starter trucks. Starters, in particular, require
very heavy currents and are designed to operate at
voltages of the order of 12 volts at the terminals when
drawing power from a 24-volt battery. It does not ap-
pear possible to set up standard voltages for starters
and items operated during starting, as restrictive
values would involve weight penalties which would be
unacceptable to the users.

The steady-state voltage extreme limits (all toler-
ances additive in the same direction simultaneously) of
the present state of the art of generation system manu-
facture is considered excessive. These limits necessi-
tate undesirable design penalties (weight, complexity,
cost) in power utilization equipment. Electric genera-
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