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surmnary 
It can be shown that present  wage of ampli- 

tude modulation  does not  permit  the  inherent capa- 
b i l i t i e s  of the modulation process t o  be realized. 
In  order t o  achieve  the ultimate performance of 
which AM is capable synchronous or coherent de- 
tection  techniques must be used at  the  receiver 
and carrier  suppression must be employed a t   t he  
transmitter. 

When a  performance  comparison is made be- 
tween a synchronous AM system and a  single-side- 
band system it i s  shown tha t  many of the advan- 

tages normally attributed  to  single-sideband no 
longer  exist. SSB has no  power advantage over 
the synchronous AM (DSB) system and SSB is  shown 
t o  be more susceptible t o  jamming. The perfor- 
mance of the two systems with  regard t o  m u l t i -  
path or selective  fading  conditions i s  also dis- 
cussed. The DSB system shows a decided  advantage 
over SSB with  regard t o  system  complexity,  espec- 
i a l l y  at the  transmitter. The banduidth  saving 
of SSB over DSB is  considered and it i s  shown 
that  factors  other  than signal bandwidth must be 
considered. The  number of usable  channels is not 
necessarily doubled by the use  of SSB and i n  many 
pract ical   s i tuat ions “0 increase in the number of 
usable  channels  results from the use of SSB. 

The transmitting and receiving equipment 
which has  been  developed  under Air Force spon- 
sorship i s  discussed. The receiving system design 
involves  a local oscillator  phase-control system 
which derives  carrier phase information from the 
sidebands  alone and does not  require  the uae of 
a pi lo t   car r ie r  or synchronizing tone. The avoid- 
ance of superheterodyne  techniques in thie  recei-  
ver is explained and the  versati l i ty  of.  such  a 
receiving system with  regard  to  the  reception of 
many different  types of signals is pointed  out. 

System test results  to  date  are  presented and 
discussed. 

Introduction 

For  a good many years a  very  large  percentage 
of all military and commercial ccmnnunications 
systems have employed amplitude  modulation for   the  
transmission of information. In   sp i t e  of cer ta in  
well-known shortcomings of conventional AM i t s  use 
has been continued mainly due to  the  simplicity of 
this system as compared t o  other modulation methods 
which have been proposed.  During the last few 
years, however, it has been f e l t  by m a n y  respon-. 
sible  engineers  that  the  increased demands being 
made on comunlcations  facil i t ies could  not be met 
by the use  of  conventional AM and tha t  new  modu- 
lation  techniques would  have t o  be employed i n  
sp i te  of the  additional system  compleldty. O f  
these new techniques  single-sideband has been 

singled  out as the logical  replacement for con- 
ventional AM and a great  deal of publicity and 
financial  support has been given SSB as a  conse- 
quence . 

Many technical  reasons have been given t o  
support  the  claim that SSB is better  than AM and 
these  points will be discussed i n  some deta i l  
later i n  this paper. In  addition many atperimenta 
have been  performed which also  indicate a superi- 
o r i ty  for SSB over AM. Some care must be taken, 
however, i n  drawing conclusions from the above 
statements. We cannot  conclude that  SSB is 
superior  to AM because we have no assurance 

whatever that conveqtional AM systems make effl- 
%in 
other words AM a~ a  modulation process may be 
capable  of far bet ter  performance than that which 
is  obtained i n  conventional AM systems. If an 
analysis is made of AM and SSB systems it will be 
found that  existing SSB systems are  very  nearly 
opthum  with respect to   t he  modulation process 
employed whereas conventional AM systems fall  far 
short of realizing  the full potential of tlie modu- 
lation  process emplaged. I n  fact it could  honestly 
be said that we have been  misusing rather  than 
using m ’ i n   t h e  past. Realization of the above 
si tuat ion  ra ises  some immediate questions: What 
are the equipment requirements of the optimum AM 
system? How does the perfonnance of the opt&aum 
AM system compare with that of SSB? Which showe 
the  greater promise  of fu l f i l l i ng  future military 
and commercial communications requirements, opti- 
mum AM or SSB? The remainder of this paper will 
be devoted mainly to answering these  questions. 

Synchronous Communications - The Optimum AH System 

Receiver 

Conventional AM systems fail t o  obtain the 
full benefits of the modulation process for two 
main reasons: ineff ic ient  use of generated paver 
at the transmitter and inefficient  detection 
methods at the  receiver. Starting with  the re- 
ceiver it can be show that if  maximum receiver 
performance is t o  be obtained  the  detection  process 
must involve  the use of a phase-locked oeci l la tor  
and a  synchronous or coherent  detector. The basic 
synchronous receiver is shown i n  Figye 1. The 
incoming signal is  mixed or multiplied  with  the 
coherent  local  oscillator signal i n  the  detectar 
and the demodulated audio  output i s  thereby ‘dir- 
ec t ly  produced. The audio signal i s  then filtered 
and amplified. The local osci l la tor  must be 
maintained at proper  phase so that the audio  out- 
put  contributions of the upper and lower sidebands 
reinforce one another. If the  oscil lator phase is 
90 degrees away from the opt- value a null  in 
audio  output  will result which i s  typical of de- 
tectors  of this type. The actual method  of phase 
control will be explained  ehortly  but for the pur- 
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Fig. 2 - Two-phase synchronous receiver. 
, 

pose of this discussion maintenance of correct 
osci l la tor  phase shall be asd. 

In   sp i t e  of the  simplicity  of this type of 
receiver  there are several  important  advantages 
worthy of note. To begin with no I F  eystem is em- 
ployed which eliminates  completely the voblem of 
image responses. The opportunity to use effec- 
tively post-detector  f i l tering allows extreme sel- 
e c t i v i t y   t o  be obtained  without  difficulty. The 
select ivi ty  curve of such a receiver will be found 
t o  be the  low-pass f i l t e r   cha rac t e r i s t i c  mirror- 
imaged about the  operating frequency. Not 0d.y is 
a high  order of selectivity  obtained  in this m a n -  
nar but  the  selectivity of the  receiver m ~ y  be 
easi ly  changed by low-pass filter switching. The 
ca r r i e r  component of the AM signal is  n o t   i n  any 
way involved i n  the demodulation process and need 
not be transmitted when using such a receiver. 

Furthermore, detection may be  accomplished at very 
low level and consequently  the  bulk of tatal re- 
ceiver  gain may be at  audio  frequencies. This per- 
mits an obvious application of transistors  but 
more important it ellaws the   select ivi ty  determln- 
ing low-pass filter to be inserted at  a low-level 
point in  t h e  receiver which aids immeasurably In 
protecting  against  spurious  responses from very 
strong undesired  signals. 

Phase Control To obtain a p a c t i c a l  synchronous 
receiving system some additions to the  basic  re- 
ceiver of Figure 1 are  required. A more complete 
synchronous receiver is shown in  Figure 2. The 
first thing t o  be noted  about this diagram is  tha t  
we have essentially two basic  receivers wi th  t h e  
same input signal but u i t h  local oscil lator  sig- 
n a l s   i n  phase  quadrature t o  each  other. To under- 
stand t h e  operation of the phase control   c i rcxi t  



consider  that  the  local  oscillator  signal i s  of 
the same phase as the   carr ier  component  of the  in- 
coming AM signal. Under these  conditions  the  in- 
phase or I audio anplifier  output  will  contain  the 
demodulated audio  signal  while  the  quadrature or 
Q audio  ainplifier  will have  no output due to   the  
quadrature nul l   effect  of the Q synchronous detec- 
tor. If now the  local   osci l la tor  phase drifts 
from its proper  value by a few degrees  the I audio 
w i l l  remain essentially  unaffected  but  there  will 
now appear some audio  output from the Q channel. 
T h i s  Q channel  audio w i l l  have the same polarity 
as the I channel  audio f o r  one direction of loca l  
osci l la tor  phase drift and opposite  polarity  for 
the  opposite  direction of local   osci l la tor  phase 
drift. .The Q audio leve l  is proportional t o   t he  
magnitude of the   local   osci l la tor  phase angle  error 
f o r  small errors. Thus by simply combining the I 
and Q audio  signals i n   t he  audio  phase  discrimina- 
t o r  a D.C. control  signal i s  obtained which auto- 
matically  corrects  for  local  oscil lator phase 
errors. It should be noted tha t  phase control 
information i s  derived  entirely from the sideband 
components of the AM signal. and that the  carr ier  
i f  present is not used i n  any way. Thus since 
both  synchronization and demodulation are accomp- 
lished i n  complete  independence of carrier, 
suppressed-carrier  transmissions may be employed. 

It is unfortunate t h a t  many engineers  tend 
t o  avoid  phase-locked  systems. It i s  true  that  
a cer ta in  amount  of s t ab i l i t y  i s  a prerequisite 
but it has been determined by experiment that  for 
this   appl icat ion  the  s tabi l i ty  requirements of 
single-sideband  voice are more than  adequate. 
Once a certain degree  of s t ab i l i t y  i s  obtained 
the   s tep   to  phase-lock is  a  simple one. It is 
interesting  to  note t h a t  t h i s  phase-control system 
can be modified quite readi ly   to   correct   for   large 
frequency errors  when receiving AM due t o  doppler 
shift in  air-to-air  or ground-to-air links. 

It is  apparent tha t  phase control  ceases 
with modulation and tha t  phase lock  will have t o  
be reestablished with the reappearance of  modula- 
tion. T h i s  has not proved t o  be a serious prob- 
lem since lock-up  normally  occurs so rapidly 
tha t  no perceptible  distortion  results when re- 
ceiving  voice  transmissions. It should be fur ther  
noted tha t  such  a  phase control system is inher- 
e n t l y   h u n e   t o   c a r r i e r   c a p t u r e  or jamming. I n  
addition it has been found that due to   the  narrow 
noise bandwidth  of the  phase-control  loop, syn- 
chronization is  maintained a t  noise  levels which 
render the channel  useless  for  voice communi- 
cations. 

Interference Suppression The post-detector 
filters provide the  sharp  selectivity  nhich of 
course  contributes  significantly  to  interference 
suppression. However, these filters cannot pro- 
tect   against   interfering  signal components  which 
fa l l  within  the pass-band  of the  receiver. Such 
interference can  be  reduced and  sometimes elimin- 
ated by proper  combination of the I and Q channel 
audio  signals. To understand t h i s  process con- 
s ider  t h a t  the  receiver i s  properly  locked t o  a 
desired AM signal and that an undesired signal 
appears, some of whose components fa l l  within 

the  receiver pass-band. Under these  conditions 
the I channel will  contain  the  desired  audio  sig- 
nal  plus an  undesired component  due to   the   in te r -  
ference. The Q channel w i l l  contain only an inter-  
ference component also  arising From the  presence of 
the  interfering  signal.  In  general  the  interference 
component i n   t h e  I channel and the  interference 
component i n   t h e  Q channel are   re la ted  to  one 
another or they may be s a i d   t o  be correlated. Ad- 
vantage may be taken of this correlation by t reat-  
ing  the I and Q voltages  with  the I and Q network6 
and adding these network outputs. If properly done 
t h i s  process will reduce and  sometimes eliminate 
the  interfering  signal from the  receiver  output 
as a result of destructive  addition of the I and Q 
interference  voltages. 

The design of these networks is determined 
by the spectrum  of the  interfering  signal and 
the   detai ls  of network design may be found in   t he  
1iteratura.l Although such de ta i l s  cannot be 
given  here it is interesting  to  consider one spec- 
ial interference case. If the  interfering  signal 
spectrum is confined en t i r e ly   t o  one side of the 
desired  signal  carrier  frequency  the optimum I 
and Q networks become the familiar 90 degree 
phasing  networks common i n  single-sideband work. 
Such operation does not however result . in  single- 
sideband reception of the desired signal  since 
both  desired signal sidebands  contribute t o  
receiver  output at  all times. T h i s  can be seen 
by noting  that  the Q channel contains no desired 
signal component so tha t  network treatment and 
addition  affects only the  undesired  audio  signal 
components. The phasing  networks are optimum 
only for  the  interference  condition assumed  above. 
If there i s  an  overlap of . the  carr ier  frequency by 
the  undesired signal spectrum the phasing networks 
are no longer optimum and a different  network  de- 
sign is required  for  the  greatest  interference 
suppression. 

T h i s  two-phase  method  of AM signal  reception 
can aid mater ia l ly   in  reducing  interference. As 
a matter of f a c t  it can be shown t h a t  the  true 
anti-jam characteristics of AM cannot be realized 
unless a receiving system of the  type  discussed 
above is  used. If we now compare the anti-jam 
characteristics of single-sideband and suppressed- 
car r ie r  AM properly  received it wil l  be found tha t  
in te l l igent  jamming of  each type of signal will re- 
sult i n  a two-to-one power advantage for AM. The 
bandwidth reduction  obtained  with  single-sideband 
does not come without  penalty. One of the penal- 
ties as we see  here is that single-sideband is 
more easi ly  jammed than double-sideband. 

Transmitter 

The synchronous receiver  described above is 
capable of rece iv ing   suppressed-car r ie r~~ trans- 
missions. If a carr ier  is present as i n  standard 
AM this wi l l  cause no trouble  but  the  receiver 
obviously makes no use whatever of the  carr ier  
component. The opportunity t o  employ carr ier-  
suppressed AM transmissions can be used t o  good 
advantage in   t ransmit ter  design. There are m w  
weys in which t o  generate  carrier-suppressed BPI 
signals and  one  of the  more successful methods is 
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shown in.Figure 3. A pair  of class-(: beam  power 
amplifiers are screen-modulated by a  push-pull 
audio signal and are  driven in push-pull from an 
R.F. exciter. The screens  are  returned  to ground 
or t o  some negative bias value by means of t h e  
driver  transformer  center-tap. Thus i n  the ab- 
sence of modulation no R.F. output results and 
during modulation the  tubes conduct alternately 
with  audio  polarity change. The c i r cu i t  i s  extre- 
mely simple and a  given pair  of  tubes used i n  such 
a transmitter can easi ly  match the average R.F. 
power output of the same pair of tubes used i n  
SSB-linear amplifier  service. The c i r cu i t  is  
self-neutralizing and the tune-up  procedure i s  very 
much the same as i n  any other class-(: R.F. power 
amplifier. The excitation  requirements  are .modest 
and as an example the  order of eight watts of audio 
are required  to produce a sideband power output 

equivalent  to a standard AM carrier  output of one 
kilowatt. Modulation l inear i ty  i s  good and the 
c i r cu i t  i s  amenable t o  various feedback  techniques 
for  obtaining very low distortion which may be 
required  for  multiplex  transmissions. 

T h i s  transmitter  circuit  is by no  means  neu. 
The information is presented  here to   indicate  

the equipment simplicity which can be realised 
by we of synchronous AM coaamunications. ' 

Prototype Equipment 

A synchronous receiver  covering  the  fre- 
quency rauge of 2-32 mc. ie sham i n  FImm 4. 
The theory of operation of t h i s  receiver is essen- 
tially that of the two-phase synchronous receiver 
discussed earlier. This is a direct  conversion 

F- 

Fig. 3 - Suppresse&carrier dM transmitter. 

Fig. 4 - The Mi/p~~-Lt8 (XW-1) synchronoue receiver. 
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receiver and the  superheterodyne  principle i s  not 
used. A rather unusual  frequency  synthesis 
Bystem i s  employed t o  give  high s tab i l i ty   wi th  
very low spurious  response. Only one crystal  is 
used am3 this is  a  100 kc. oven-controlled unit. 

T h i s  receiver dl1 demodulate st-d AM, 
suppressed-carrier AM, single-sideband, narrow- 
band FH, phase  modulation, and CW signals in an 
optimum manner. This ver sa t i l i t y  i s  a natural 
by-product of the synchronous detection system 
and no grea t   e f for t  i s  required  to  obtain this 
perf onaance . 

Figure 5 shows a suppressed-carrier AM 
transmitter using  a pair  of 6l46 tubes i n   t h e  
final. This unit i s  capable of 150 watts peak 
sideband power output  for  continuous sine-wave 
modulation. The modulator is a single 12BH7 
miniature  double  triode.  Figure 6 shows a trans- 
mitter  capable of one-thousand watta peak side- 
band power output under continuous sine wave audio 
conditions. The f inal   tubes   are  b-2504's and 
t h e  modulator uses a pair  of 6I6's. Both of these 
transmitters  are  continuously  tuneable over 
2 - ) o m .  

A Comparison of Synchronous AM and SingleSideband 

It is interesting a t  this point   to  compare 
the  relative advantages and disadvantages of 
synchronous AM and single-sideband systems. Al- 
though single-sideband  has a clear advantage over 
conventional AM this picture is  radically changed 
when synchronous AM is considered. 

Signal-To-Noise Ratio 

If equal  average powers are assumed for SSB 
and synchronous AM it can easily be shown that 



identical  S/N r a t io s  vi11 result at  the  receiver. 
The additional  noise  involved f r a m  the  reception 
of two sidebands i s  exactly compensated for  by 
the  coherent  addition  of  these sidebands. The 9db 
advantage often quoted for  SSB is  based on a full 
AM carr ier  and a peak power comparison. Since we 
have eliminated  the carrier and since  a  given  pair 
of t u b s  will give  the same average power i n  
suppressed-carrier AM or SSB ser-cice there is 
actually no advantage ei ther  way. If intel l igent  
jamming rather than  noise i s  considered  there exists 
a clear advantaze of  two-to-one i n  average power i n  
favor  of synchronous AM. 

System Compleldty 

Since  the  receiver  described  is'also  capable 
of SSB reception it would appear t ha t  synchronous 
AM and SSS systems involve  rouqhly  the same re- 
ceiver complexity. T h i s  i s  not  altogether  true 
since much tighter  design  specifications must be 
imposed i f  high  quality SSB reception is t o  be 
obtained. If AH reception  only i s  considered 
these  specifications may be relaxed  considerably 
without  materially  affecting performance. The 
s:mchronous receiver  described  earlier may possess 
important  advantages  over  conventional  super- 
heterodyne  receivers  but this point i s  not an 
issue here. 

The suppressed-carrier AM transmitter is 
actually  simpler t h a n  a conventional AM trans- 
mitter. It is of  course far simpler than any 
SS9 transmitter. There  are no linear  amplifiers, 
filters, phasing networks, or frequency  trans- 
l a to r s  involved.  Personnel  capable of operating 
or maintaining  standard AM equipment will  have  no 
d i f f i cu l ty   i n  adapting t o  suppressed-cafiier AM. 
The military and  commercial significance of this 
s i tuat ion is rather obvious and further  discussion 
of this point is not  warranted. 

Long-Range Communications 

The selective  fading and multipath  conditions 
encountered i n  long-range circuits tend to  vary 
t\e  anplitude and phase of one sideband component 
relative  to  the  other.  This would perhaps  tend 
to   indicate  an  advantage f o r  SSB but tests to   da te  
do not  confirm this. Synchronous AM reception 
of standard AM signals over long  paths has  been 
consistently as good a s  SSB reception of the.same 
signal. In  some cases it was noted tha t  t h e  SSB 
receiver  outaut  contained  a  serious  flutter which 
was only  sl ightly  discernable  in  the synchronous 
receiver  output. Some attempt h a s  been made t o  
explain  these results but  as  yet  no complete ex- 
planation is  available. One interest ing  fact  
about t h e  synchronous receiver is tha t  t h e  local  
osci l la tor  phase  changes as the  sidebands are 
modified by the medium since phase control i s  
derived  directly from the  sidebands. In  a  study 
of special  cases of signal  distortion it was 
found tha t   the   osc i l la tor   o r ien ts   i t se l f   in  phase 
i n  such a w a y  as   t o  attempt to  compensate f o r  the 
dis tor t ion caused by the medium. T h i s  may part- 
ial ly  explain  the good results which  have been 
obtained. Perhaps another  point of v i e w  would be 
t ha t  the synchronous receiver is taking advantage 

of t h e  inherent  diversity  feature  provided by the 
two AM sidebands. 

Test results to   date   indicate   that  synchro- 
nous AM and single-sideband  provide much the same 
performance fo r  long-range communications. The 
AM system has been found on occasion t o  be bet ter  
but  since  extensive tests have not.been performed 
and since  a complete explanation o f  these results 
i s  riot yet  available it would be unfair t o  claim 

advantage a t  this time f o r  AM. 
Spectrum Utilization 

I n  theory  single-sideband  transmissions re- 
quire only half  the bandwidth of equivalent AM 
transmissions and t h i s   f a c t  has l ed   t o   t he  popular 
belief  that  conversion  to  single-sideband will 
result i n  an increase i n  usable  channels by a 
factor  of two. If a complete conversion t o  
single-sideband were made those who believe  that  
tuice the number of usable  channels would be 
available might be i n   f o r  a rather  rude awakening. 
There are many factors  which determine  frequency 
allocation  besides modulation bandwidth. Under 
many conditions it actually  turns  out  that  modu- 
l a t ion  bandwidth i s  not a consideration. This is  
a com?licated problem  and only  a f e w  of the more 
pertinent  points can be discussed  briefly  here. 

To begin  with  the  elimination of one side- 
band i s  a complicated and delicate  business. Any 
one  of several.  misadjustments of the  SSB,trans- 
mitter will result i n  an  empty sideband which is 
not  actually empty. We are not  thinking  here of a 
telephone company point-to-point system staffed 
by career  persome1 but rather we have i n  mind 
the  majority of military and commercial f i e l d  
installations.  T k i s  i s  i n  no w a y  meant t o  be a 
criticism  but  the  technical  personnel problem 
faced by the military especially i n  time of w a r  
is a serious one  and th i s  simple f a c t  of l i f e  can- 
not be ignored i n  f u t u r e  system planning. Thus we 
must concede tha t  single-sideband  transmissions 
will in  practice  not a l w a y s  be confined t o  one 
sideband and that  those who allocate  frequencies 
must take t h i s  into  consideration. 

There may be those who would argue tha t  SSB 
transnitt ing equipment can be designed f o r  simple 
operation. This  i s  probably true  but  in  general  
operational  simplicity can only be obtained a t   t h e  
expense of additional  complexity i n  manufacture 
and maintenance. T h i s  of course  trades one s e t  of 
problems fo r  another  but i f  we assume ideal  SSB 
transmission we are still  faced  with an even more 
serjous  allocation problem. We refer here t o  the 
problem  of receiver  non-linearity which  becomes a 
dominant factor when trying  to  receive a weak Sig- 
na l   in   the  presence of  one or more near-frequency 
s t row  s ignals .  Under such conditions  the  single- 
signal  selectivity  curves  often shown by manufact- 
urers are next t o  meaningless. This strong unde- 
sired-weak desired  signal  situation  often arises 
in prac t ice   espec id ly   in   the   mi l i ta ry  where close 
physical  spacing of equipment is mandatory a s   i n  
the  case of ships or a i r c ra f t  and where signal 
environment chan:;es due t o  changing locations of 
these  vehicles. Because of th i s   s i tua t ion  allo- 



cat ions  to  some extent must be made practically 
independent of modulation  bandwidth and the 
theoretical spectrum conservation of single-side- 
band cannot  always be advantageously used. 

The problem of receiver  non-linearity i s  
especially  serious  in  multiple  conversion super- 
heterodyne receivers  for obvious reasons. T h i s  
w a s  the dominant fac tor   in  choosing  a direct  
conversion scheme in the synchronous receiver 
described  earlier. Although this approach has 
given good resu l t s  and continued  refinement has 
indicated  that  significant advances  over prior art 
can be obtained, it cannot  be said however tha t  
the  receiver problem i s  solved.  This problem will 
probably  remain a serious one un t i l  new materials 
and  components are made available. T h i s  i s  a 
re la t ively slow process and it is  not a t  all ab- 
surd to  consider that by the  t-he this problem is  
eliminated new modulation processess will have 
appeared which will  eclipse  both of those now being 
considered. 

In  short   the spectrum economies of SSB 
which exist i n  theory  cannot always be realized 
in   pract ice  as there  exist many important  military 
and connnercial c o d c a t i o n s  s i tua t ions   in  which 
no increase i n  usable  channels will resu l t  from 
the  adoption of single-sideband. 

The reduction of transmission bandwidth 
afforded by single-sideband must be paid  for in 
one farm or another. A system has y e t   t o  be pro- 
posed which offers  nothing  but advantages. One 
of the  prices paid f o r  this reduction i n  bandwidth 
i s  greater   suscept ibi l i ty   to  j d n g  as w a s  pre- 
viously mentioned.  There i s  an understandable 
tendency a t  times t o  ignore jamming since  the sys- 
tems with which we are  usually concerned  provide us 
with ample worries  without any outside aid. Jam- 
ming of course  cannot be ignored and from a mili- 

tary  point of view this raises a very serious 
question. If we concede for   the moment t h a t  by 
proper  frequency allocation  single-sideband  offers 
a normal channel capacity advantage over AM, what 
will happen t o  this advantage when we have the 
greatest need for communications? It is  almost 
a certainty that at the time of greatest need 
jannaing will have t o  be reckoned  with. Under 
these  conditions any channel capacity advantage 
of SSB could easily vanish. A definite .statement 
t o  this ef fec t  cannot be made of course  without 
additional  study  but this is a factor well worth 
considering. 

There i s  an  undeniable need for improved 
communications and to  date it appears that single- 
sideband has been  almost exclusively  considered t o  
eupplqt  conventional AM. It has been the main 
purpose  of this paper to  point  out that the im- 
proved  performance needed can be obtained in another 
way. The synchronous AM system can compete more 
than  favorably  with  single-sideband when all 
factors  are taken  into account. 
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