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I had always believed that first came the
vacuum tube, then the transistor, period.
But, thanks to an old Navy tech manual
sent in by a reader, I’ve discovered a third
“lost” entity. Electronics engineers of the
1950’s believed the rugged little magnetic
amplifier was going to replace the fragile
vacuum tube in all its functions under a
megacycle. Originating in the USA but
adopted and developed by the Nazis for the
V2 missile, the mag amp after WWII found a
clique of boosters among US electronics
engineers. This document, unusually

passionate and well written for a military
tech manual, is their promotional brochure.
Evident today only in some motor-control
and power-supply regulator circuits, the
mag amp not only can regulate but can
magnify, oscillate, modulate, switch, pulse-
generate, invert, convert, multivibrate,
phase shift, and multiply. Mag amps
require almost zero maintenance, can be
made indestructible, and can handle up to
175,000 amperes. This rare book has been
completely reset and redesigned for econ-
omy and readability. 43 illustrations. — G.T.
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Thanks to Clyde Lofton for informing me of the
existence of Magnetic Amplifiers and for sending in
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Admiral Wallin’s Preface
Magnetic Amplifiers (NavShips 900,172) is an
unclassified publication which describes “an old
device in a new suit.” The device is the saturable
core and the new suit is the core’s use in electrical
and electronic applications.

This material is published to encourage the use of
the device in electrical and electronic applications
where reliability of performance is the prime
consideration. A review of machinery application
principles is included as an aid toward
understanding the general principles of the device.

H.N. Wallin

Rear Admiral, USN
Chief of Bureau
August, 1, 1951

Design Engineers Please Note

This publication is not intended as an engineering
manual. Mathematics and detailed circuitry were
deliberately removed to simplify the presentation
in a form easily assimilated by busy engineers who
often do not have the time to study the more
detailed technical papers previously presented on
this subject.



1. Introduction

aval  electronics  engineers  are
Nbeginning to accept the fact that a

competitor to the electron tube, in the
power and control field, has not only
penetrated their domain but is here to stay.
When first confronted with this device, they
simply ignored it as being an impostor, too
slow, cumbersome and inefficient to be taken
seriously. Even when it started to strut in a
new cloak of self-saturation and promoted
itself to the rank of magnetic amplifier, it was
still ignored by American electronic engineers.
The device finally gave up in disgust and
proceeded to Germany for physical
reconditioning and a post-graduate course in
social education.

The electrical-machinery people early
visualized the advantages of the device as
attested by the almost universal application of
this static control for rotating equipment.

Electronics engineers are now forced to
concede recognition of the magnetic amplifier,
as it has demonstrated its value beyond
question in many fields previously dominated
by electron tubes.

The significance of this development in
relation to Naval engineering is better
appreciated when it is realized that this
component is applicable to almost everything
that rotates or moves on a fighting ship:
throttle controls on the main engines; speed,
frequency, voltage, current and temperature
controls on auxiliary equipment; fire-control,
servo mechanisms and stabilizers for guns;

radar and sonar equipment; pulse-forming,
sweep multivibrator circuits for radar, loran,
and transponder equipment; and computers,
and course-and-speed plotters to verify the
results.

The device is ideally suited to submarine and
aircraft equipment because of the extreme
voltage fluctuations of the prime power

. sources. Numerous countries have contributed

to its evolution.

history '
The magnetic amplifier is not new; the
principles of the saturable-core control were
used in electrical machinery as early as 1888
although they were not identified as such.

Saturable-core devices have been used,
principally in heavy electrical machinery, in
the U.S. since 1900. The U.S. Navy has been
using them to a limited extent mostly as static
control instruments in rotating equipment
during the past eight years. Development
beyond this perimeter into the electronic field
has been retarded in the U.S. primarily due to
the reluctance of our engineers to experiment
with a new device, especially in view of the
excellent performance experienced with
current electron tube equipment.

Many engineers are under the impression that
the Germans invented the magnetic amplifier.
Actually it is an American invention. The

" Germans simply took our comparatively crude

device, improved the efficiency and response
time, reduced weight and bulk, broadened its
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