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costs on machines and equipment.

Some products that have been

sources of radiofrequency interfer-

ence in the past have been rede-

signed and rebuilt to eliminate the

trouble. Among these products are

some makes of freezers, fluorescent

lamps, induction heaters, diathermy

machines, electric typewriters,

electric office machines, portable

electric tools, and tape recorders.

Manufacturers and operators of

induction heaters and diathermy

machines faced a difficult problem.

Their equipments use radiofrequen-

cy energy to operate. Those built

to early designs generated the re-

quired amount of energy but little

or no concern was given to where

it fell in the wavebands.

Since it was difficult and ex-

pensive to make these types of

equipments RFI-free, they con-

tinued to interfere with all the

services that used the wavebands

in which the interference fell.

Eventually industry and Govern-

ment together solved the problem

by restricting generation of the re-

quired radiofrequency energy to

particular wavebands. The bands,

on which unlimited radiation is

permitted, are set aside for the

exclusive use of industrial, scien-

tific, and medical equipment.

When new uses of radiofrequency

energy are planned, consideration

should first be given to restricting

the energy to the specified wave-

bands so that filtering and shield-

ing will not be necessary.

Principles of Single Sideband (SSB)

Single sideband (SSB) is not a

new term in the history of commu-

nications. Single sideband has

been known since 1915, when it

was conceived by a mathematician

named Carson, and it was observed

in related work by an engineer

named Arnold. Since then, in the

course by the development of radio,

single sideband, which is a mode

of emission, has been periodically

"discovered" anew.

Today's developments in radio

have given a new impetus to the

advantages of applying SSB to

Fleet communications.

The following is a brief indoc-

trination on the technique of single

sideband suppressed-carrier.

Carrier. In conventional voice

communications, the carrier pro-

vides a path for transporting the

desired voice intelligence to the

receiver and for reconverting it in-

to usable, audible intelligence.

The carrier is an oscillating wave

of energy that has a frequency cor-
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Figure 2. An upper and lower carrier of 1000 kilocycles appears on either side

of the DSB carrier at 3000 kilocycles.

Since each sideband is carrying

the same intelligence, naturally,

this appears to be an uneconomical

means of transmission.

Sidebands. Modulation of the

carrier produces a complex signal

consisting of three individual

waves: The original carrier, plus the

two identical sidebands that carry

the same intelligence described.

This type of modulation is known

as "amplitude modulation" (AM),

or, as is usually indicated in fre-

quency plans, "A3" or "voice."

Because of the wide interest

now developing in SSB, amplitude

modulation is sometimes referred to

as double sideband (DSB), to dis-

tinguish it from single sideband.

Bandwidth. The amount of radio

spectrum required to transmit the

desired intelligence is called

"bandwidth." For conventional

DSB voice transmission, a band-

width of 6 to 7 kilocycles, plus

separation on either side to prevent

interference between adjacent

channels, is normally required.

Detection. When the DSB sig-

nal appears at the second detector

of the communication receivers,

the carrier frequency is heterodyned

with the two sidebands. The two

separate but identical audio sig-

nals are recovered and combined

into the audio system of the re-

ceiver. In principle, these two

sidebands add in phase to produce

usable audio intelligence at the

speaker or headphones.

Suppressed-Carrier. The carrier

may be eliminated by using a bal-

anced modulator in one of the early

radiofrequency stages of the trans-

mitter so that the sidebands are

produced but no pilot carrier will

be present. This aspect is some-

times the most difficult or trouble-

some in understanding single side-

band suppressed-carrier.

There is no carrier output under

modulation conditions in a properly
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2. Provision of Double Number

of Channels. In the simplest sys-

tem of SSB suppressed-carrier, the

number of channels on the same

frequency in the radio spectrum is

doubled. The two channels are

referred to as "upper" and "lower"

sideband. Because there are so

few frequencies free for new as-

signments in the spectrum, partic-

ularly in the 2 to 30 megacycle

range, doubling the number of chan-

nels that can be used for transmis-

sion is an important advantage in

Fleet communications.

3. Reduction in Interference. In

normal voice DSB communication

systems, the carrier of the trans-

mitting station remains on the air

until the transmitter is turned off.

If an additional station transmits

while the carrier of the other sta-

tion is on, squeals and howls re-

sult. These are caused by the

heterodyne of two or more signals

transmitting at the same time.

In SSB, with voice break-in, as

soon as the individual stops speak-

ing into the microphone, "talk

power" in the sideband leaves the

air, and the receiver is automati-

cally re-energized. A ship may

enter the network as soon as the

"talk power" leaves the air.

Even though two stations may

transmit at the same time, a re-

ceiving station can read through

the interfering station the same

way we are able to listen to more

than one conversation at the same

time around a conference table.

4. Netting SSB. The highly stable

transmitters and receivers being

developed make it possible to have

the extremely accurate frequency

reference needed. Suppressed-car-

rier SSB demands a stable frequency

of roughly 100 times the accuracy

required for conventional DSB and

more than that existing in the Fleet

today.

The Bureau of Ships expects to

provide transmitters and receivers

that will have an accuracy of one

part in 100,000,000 or better, for a

24-hour period.

Compatibility. The problem of

compatibility arises because a

"pure" single sideband transmitter

cannot satisfactorily work with the

DSB equipment now in use. Fortu- â

nately, SSB equipment can be de-
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