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NOISE AND SIGNALLEVELSON THE BCB
Nuioe and ~Ignal Levelu un the BCII Marc IIngm.n

One of the mysteries 01 aXing nn the BCB iu how much senultlvlty
10 needed In a receiver. Several arlicleD have been publluhed dis'
r:ussing this subject as il relates to the lev.,) 01 noise loulld on the
HCB. These articles show a considerable divergence 01 opinion not
only concerning the level of noise but as to the type 01 noise that
~auses the most problems,
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The area 01 signal strength has been covered by various authors,
They have disr:ussed this subject in terms 01 Input Intercept, IND.
alld the perlormance 01 various mixer types.
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,=+I wanted to look al these subjects Irom a practical viewpoint,
I lelt we needed an accurate determination 01 the level 01 signals
VD. noise on the BCB. These levels determine the sensitivity vs.
strong signal handling needs in a receiver. Once these levels have
been established. we can look at the receiver choices available, I
set out to run a series 01 experiments to determine the levels 01
signal and noise on the BCB.
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Test ~quipment ~,'

W!'5'
Controller: HP-85 Computer

HP-3586C Selective Level Voltmeter

,,=, ;.

Receiver
,=,

Bandwidth - 3,IKHz at -6dB - 3.7KHz at -60dB Co,

Input Impedance - bO ohms

Scan Frequencies - 400KHz to 1600KHz

Antenna 100' longwlre laid due north

I chose the eguipment settings and antenna to closely approxi-
mate the average OX'ers reception condition. The UP-3586C is actually
a dual conversion receiver, II tunes Iro.. 50Hz to 32.5M"z. It"s mi-
croprocessor controlled. It measures the signal strength at the input
jack. in this case Irom the antenna, and displays this value on it's
digital level display, It's accurate to t- ,2 dBm, I chose a long
wire antenna. This type of antenna should give a wurse case condition
in determining noise levels but should be close In value to the aver-
age pickupIrom a loop antenna. I made no attempt to match the input
impedance or tune the antenna.

i",-;f.
t;y-J ran two tests, The Ilrst was run in the late afternoon.

secondwasrun just alter sundown. The datewas May 21,198b.
The
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The graphs show us a picture 01 the actual reception conditions,
The graphs are divided horizontally in 10KHz divisions. They are
divided vertically in 10dBm steps. The measurement range is Irom
OdBm to -120d8m. The lirst graph runs'from 400KHz to 1000KHz. The
second graph runs from 1000KHz to 1600KHz,

The lirst test shows the noise level consistantly at about -Ybd8m
to g7dBm, This corresponse to 4uV to 3.luV. The noise level didn"t
vary much. Stations below -BOd8m were slill readable. 7 to 12uV Is
the minimum usable sensitivity needed. The stong signals measured:
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Preq Stalion Power 01.tance Signal Level

nOKliz KMPC b(JOOW fiOMiles b3dll.. bOluV
850KHz KMIJY !,OOUW 2UMlics -39dllm 2bOYuV
910KHz KOXK bUOOW BMIles 7.bdllm 112U7uV
9'>OKliz xr:GM !.lJOOW I!>OMlle. b!>dllm 398uV
JO90Kllz XPK bOOOOW lfi'IMiles bldlJm 630uV
1400KHz KAlil' loonw 12Miles -bb<JlIm 3!.4uV
14bOKHz KVEN 10OOW 1211iles 'bbdB.. 398uV'
1520KHz K1'RO '>OOOOW fiMIles 18dllm 281bOuV
Ib90KHz KO(;O !)OOOIoJ 12Mlles -!,:JdlJm bOluV
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"h" second test. done jUGt alter sundown. shows the noise level at
about 108de. to -113dUa, The noise l~vcl had dropped sudd~nly as the
G"n was going down. This noise level cor response to .89uV to ,5uV,
Several .Icrovolts 01 sensitivity is the lIinillull needed and can only
be used on several Irequencles. The graphs show a very crowded
JIJleetru., Thc strong signals .easured:

The results 01 these tests show a lower noise level than what has
generally been thought. I believe 1urther tests will show both higher
and lower levels 01 noise than what 1 aeasured. I believe a ligule
01 just under 1 aicrovolt sensitivity will be the lIiniaua needed for
a receiver on the BCB. Out lIore tests will be needed to determine
this 1igure. The aeasurellents 1 aade also show us the level of signal
strength we can expect Iroa local stations. Note that the difference
in levels is nearly 60dOIl. Now we can use these values to deteraine
how this will affect our choice of receivers.

1 have included a list of receivers tested by OST lIagazine. You
can see that the Noise Ploor for all receivers Is better than what we
need. What we need to deteraine is how lIuch of this sensitivity we
can use. We need to define several teras:

Noise Ploor - The ainiaull discernable signal that can be detected
in a receiver. To test 10r the noIse floor adjust
an input signal. froll a signal generator to the
r~celver. until the level is reache~ where the
audio output level increases by 3dB above the
point IIcasured with no input signal.

. Generally this iu the level in lIicrovolts required
for a signal to noise ratio of IOdO.

Sensil.ivity

Two Tone IIIU - The aeasure of the range of signals which produce
no spurious responses within the receiver. This
Is found using the following 10rllula.

2Tone IIIU= 2/3<lnput Intercept - Noise rloor)

The spurious responses that we are concerned with
are the third-order 111Oproducts.

Third-Order 1"° - If we input two 1requencies Into a receiver. say
10~OKHz and 1090Kllz. the third-order 1"0 products
will appear at 105UKHz and 1110KHz. The figure 01
lIerit lor this test is called Input Intercept,

Input Intercept - This i. the theoretical point where the third-,
order InD level e~uals the level of input signal.
The highcr this figure the better.

It should he noted that these tests were run on,the 80lleter band.
The noise Iloor on the DCB is generally less due to the lact that
the preaap Is generally nut in circuit and a wider filter is used.
But sensitivity is not our problea on the OCB. Strong signal han-
dling is the speeilication that aost e11ects our ability to use all
the sensitivity we have available.
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rreq Station Power [Jlstanel" Signal Level

(,/OKllz KWNK 1000101 20lhles -57dBa 316uV
6!JOKliz XETRA 500UOW 1501'liles -59dBIl 251uV
850Kllz KIIDY 5000101 20lliles .43dOa 1583uV
910Kllz KOXR 500UW Ollil es -36dBa 3544uV
940Kllz Kl'RE 50000101 16611iles -5BdBa 262uV
950Kllz XEGII !)DUOW 150lliles -56dOIl 354uV
1090Kllz XEPRS !)UOOOW 1671111es -46KHz 690uV
llfiOKliz KSL 50000W 6001l.i1es -57dOIl 316uV
1400KHz KAAP 1O00W 1211iles -57dBIl 316uV
14!>OKllz KVEN 1O0OW 121111es -56dOa 354uV
1520KHz KTRO 1000W 611iles -48dBa 890uV
1590KHz KUGO 5000W 1211iles -45dBa 1257uV
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ThlG I,st waG derived Irom leGts run by 05T Magazine.

Company Model M NoiseFig litO Input INl What I would like to do now Is to conduct an imaginary test 01
two receivers using the same values of Noise Floor but different

values of Input Intercept. 1 used values that are representative

of typical receivers in use by BCBOX"ers. I want' to use a figure

01 -120dBm as our low noise point. I think tests later this year
will show this to he true. love tried to present this example In a
:orm that you can relate with your own experiences.

--------------------------------------------------------------------

NLCollins

Drake

Heath

Heath

I COM

I COM

I COM

Icon

Icon

J R C

Kenwood

Kenwood

Kenwood

Kenwood

Kenwood

Kenwood

Kenwood

McKay Dymek

5wan

TenTec

TenTec

Yaesu

Yaesu

Yaesu

Yaesu

Yaesu

Yaesu

Yaesu

KWM-380

TR-7

55-9000

5W-7BDO

IC-720A

IC-730

IC-740

IC-751

lC-R70

NRO-515

R-IOOO

T5-1205

T5-1305

T5-1805

T5-4305

T5-5305

T5-8305

DR 33C

Aslro150

Argosy

Dmni 0

FRG-7700

FT ONE

FT-77

FT-I02

FT-707

FT-757GX

FT-980

-131d8m

"133dBm

-138dBm

-131d8m

-132dBm

-140dBm
-134dBm

-141dBII

-133dBm

-142dBm
-134dBII

-130dBm

-136dBII

-133dBII

-139dBm

-138dB.

-139dBm

--13BdBm

-135dBm

-136dB.

-137dBm

-127dBm

-133dOm

-12BdBm

-126dOm

-133dOm

-139.5dBII

-127dBm

-126d8m

-140d8m
-121dBm

-131dBm

NL

84dBm

89dOm

74dBm

97dOm

NL
95dOm

94dOm
95dBm

91dBm
93dB.

94dBm

90dB.

76dBII

75dBm

79dBm

82dBm

94.5dB.

88dB.

83dBm

90dBII

84dBm

64dBm

94dOm

75dBm

NL

92dOm

96.5dOm

76dBm

90dBm
91dBm

NL

-7dBm

-4.5dBm
I~t's take two Imaginary receivers and see how these terms re-

late to performaoce,

-20d8m

t13.5dBm
Receiver "I

NL
t6.5d811 ?

Receiver "2

-.5d8m
t9.5dB8

The measured noise floors of these receivers Is the same. The

first receiver has by far the better strong signal handling capa-
bilities. Let's see how this affects reception.

It's early Monday morning. You have both receivers tuned to
1110KHz. KRLA Is off the air. There"s A weak station from Colum-
bia HJEW al -liDdeD. Recelver.2 is sensitive enough to pick it
up. Bul Receiver "2 will also have third-order IMO products from
1070KHz and IO90Kllzon 1050KHz and 1110KHz. If XEPR5 is al -50dBm
then the distortion products will also be -llOdBm. On Receiver "1
the signal al IllOKliz will also be picked up but the distortion
products will be well below the noise level. Guess which receiver
has more usable sensitivity?

-5.5d8m
t5.5d88

tlld8m

-Ida. .

-19d8m *

-26.5d8m
This graph shows the internal distortion products In two receivers
with input signals on 1070KHz and 1090KHz at -50dBm.-19.5dBm

-16d8m
Receiver M I

Receiver M 2

t2.25dBII ?

-3dBm*

-11 .5d8m

-2d8m

-Ida.

-37d8m *

n 3d8m

-13.5dllll

NL
Dlstorlion products below noise. Distortion products on 1050KHz

and 1110KHZ al -IIOdBm.

-1.5d8m
To determine what Is the signal level that will cause IMO we

will use the figures for NP t Two Tone 1"0. Receiver "1 -130d8" t
93dBm = -37dBm. This means that this receiver will be free of these
spurious distortion products with an input signal of up to -37dBm.

There are only several signals received thal exceed this figure.

tl8dBm

-12dBm

-5dBm
tl5.5dBIII Receiver "2 Nf t IMD, this gives us -130dBm t 73dBm = -51dBm,

Receiver "2 Is free 01 these distortion products with an Input signal
of up to -51dOm. There are a number of stations that exceed thislevel.

?-Measured-iIguce~--ThIs-does-not-coccespond-to-mathe.atIcal-iI9ure~
* Not measure, This is derived from formula.

NL

18

One way to help Receiver "2 Is to use ladS of atlenuatlon. This

changes the NY to -120dB8. which is still sensillve enough lo pick

~p the station on IIIOKliz. and changes the Input Intercept to -ladeD.
This means our 1"° is still -120dBm -(-IUdBm)= 73dBIII,-120dBm t
73dBm = -47dBIll. This meansour third-order1"0 productswill be
-130dB8 down or In the noise. We should just barely be able lo re-
ceive the signal Irom Columbia. This is some help but still does
not malch thr perlormance of Receiver MI.

19

Noise floor 2Tone 1"° Input Intercept
-130dBm 93dBm IlOdBm

-130dO. 73d8. -20dBm
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The lollowing is a Jist showing the relative merits 01 receivers

having dillerent Input Intercepts. Included Is the leveJ 01 the

3rd Order Inn developed InsIde the receiver at dillerent Input signal
JeveJs. AJso Included are graphs that shows signals at J010KHz and

JO'JIIKllz. These signals are 20dll/l in JeveJ, TtH':y represent two
&OUOOW Jocal stations. The graphs show a representation 01 the re-
sulting distortion products developed in receivers with different
Input Intercepts. The IMn Products will be at InbUKHz and 111OKllz.

Input Intercept

Input signal
t30dllm
t20d11m
t IOd 11m

1 0<1111>

-10<lllm

.20dllm

-30dllm

tJOdllm

3rd Order IMO
t3lJdBli

t lJdlla

- JOdllm

-()(JdBm

-9(JdBm

-120dlJlII

.1&Odlllll

The graph shows the input
signals at 1070KHz and 1090KHz.

The distortion products are

-120dBm down. This Is right
at the minl/lum noise JeveJ,

This Input Intercept is
State 01 the Art.

Input Intercept t20dO., ~.

Input Signal 3rd Order JI10

~

'-'

t20dBm t20dllll -

tJOdllm -JOdll.
Odlll> -40dll/l -

-JOdl\m -10dlllll

~

-

-20dllm -llJOdll/l -
-30dllm -J30dll/l

This graph shows the results

~

'

with an Input Intercept of t20dllm.
The distortion products are -JOUdllm -'
down. The ICOI'! 1{-'IlA is spec-ed at1--

this value. L.
I

to.

Input Intercept rr

f{

~.
~,

l

This graph shows the results ~
with an Input Intercept 01 110dllm. --

The distortion products are .80dll/l r-~
down. The Icon R-10 /lcasures near r
this value, :-.

t-
r

t J OdBm

Input SIgnal
tJOdllm

OdBm
-JOdllm
-70dBIII

30dBI>
-40dO..

3rd Order IMO
t J Odl\lII

.20<lllm

- &Odlll1l

-80dll/l

IJOdll..
-140dB..

20
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This Is a continuation 01 the list. Receiverswith thesevalues
01 Input Intercepts would not be known lor their strong signal
handling. However good OX Is still possible with these receivers.

Input Intercept

Input signal
Ode.

-lOde.
-20dO.
-30dll.
-40dll.
-SOda.

Ode.

3rd Order 11'11)
Odll.

-30dO.
-60dO.
-90d8.

-120d8.
-1&Od8.

, This graph shows the results
with an Input Intercept of Od8..
The JRC NRD-SI& and the R-390A

.easure close to this value.

Input Intercept

Input signal
-lOd8.
-20dO.
-30dO.
-40dO.
-SOda.

-lOd88

3rd Order 1"°
-IOd8.
-40d8.
-70d88
-Ioodll.
-130dO.

This graph shDws the results
with an Input Intercept of -IOdO..
The Yaesu PRG-1700 aeasures near this
value.

Input Intercept

Input signal
-20dO.
-30dll.

-40dOIl

-SOd8.
-60db.

-20dllll

3rllOrder 1110
-20d8..
-&Od8..
-80d81'!

-llOd8..
-1401188

This graph shDus the results
uith an Input Intercept 01 -20dllll.
The Kenwood R-IOOO lIeasuresnear
this value.
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I've tried to show how important strong signal handling is lor

OX'ing on the BCB. It Is possihle for you to determine what recep-

tion conditions are In your area. You can draw yourself a graph 01

your local stations. You can use your signal strength meter on your

receiver, il it"s been calibrated. to provide the levels for your
graph. love calibrated the meter on my ICOM R-11A. I measured the
input levels for differenl "5" readings at 550KHz, 1000KHz. and

1600KHz. I can then get a fairly good idea of ~onditions when OX'ing
Irom different locations. You can also estimate the values by using
the levels from my measured ligures. Say you have a 5000W station
that is about 12 miles away. Your received signal strength. given
a good antenna. should be about -45dBm, This will help you determine
conditions in your area and your needs in a receiver.

I.

2.

The following is a list of what I consider important points.

Most of the better receivers have enough sensitivity lor the BC~.

3,

A number of less expensive receivers may appear to be difficlent

In sensitivity as compared to the better receivers,

But any receiver that lacks enough sensitivity could probably

not take best advantage of a preamp due to poor mixer design.

4.
Most receivers need a gain control. such as a stepped attenuator.

between the antenna and the Rf input jack.

5. The 20dB step of most gain controls is too broad.

steps would allow finer control 01 the RF input.

5 and 10dB

6.
Most receivers could use a complete alignment even when new.

Quality control is lacking in some under $1000 receivers.

Most modern receivers have two interrelated design techniques that
can cause problems. Most modern receivers don"t use preselectors.
They use discreet bandpass filters that don"t eliminate interference
from nearby stations, The use of a preselector will tune the fre-
quency of Interest and reduce the level of nearby stations. This
helps prevent problems In the mixer caused by these Interfering
stations. Looking at the BCB spectrum love provided shows how im-
portant front end selectivity is for receivers on the BCB.

Most modern receivers use some type 01 Frequency Synthesis. The
main advantage In this system is frequency stability. One of the
main problems in this system is phase noise 01 the local oscillator.
This phase noise appears as random noise nearby in frequency to the
oscillator. Poor synthesiscr design results in excessive phase noise
which can cause reciprocal mixing. This hurts the ability of the
receiver to resolve between two nearby stations. This shows up in
the receiver tests from OST magazine. The notation, NL. mean they
were unable to accurately determine the measurement because 01 noise
limiting.

The choice of a receiver for the BCB is still a compromise. There
isn't any receiver that is designed lor OX-ing on the BCB. The major-
ity 01 receivers used by club members were designed for use as short-
wave receivers. The emphasis was on sensitivity and very wide and/or
very narrow IF liltering. That elusive combination of good signal
handling. front end selectivity. proper IF filtering. and a reason-
able price is just not presently available. leon seems to be at the
forefront with regards to dynamic range, It"s possible to buy a Icon
R-71A for 5630 and a used Icon R-7U lor about 5400. I think the addi-
tion 01 an antenna tuner or preselector and some kind 01 filter mod
can make these among the best receivers available.

For those 01 you that plan to keep lhe receiver you have. I have
jusl one word for you. selectivity. Front end selectivity in the lorm
01 an antenna tuner or preselect"r and If selectivily In the fora 01 a
cosl eflectlve filter modification. I reco.mend using the various
cluh publications to find the best choices lor youl appllc,tlon and
needs. .
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I think there is more Information to be gleaned from the graphs.
You can see the band is very crowded and how it"s important to have

good IF filtering. It looks like even less than 10KHz wide at -60dB

Is needed even lor domestic OX'ing. The differences in the signal
levels of different stations point to the need of a good AGC circuit.

i I am going to continue running this type 01 bandscan. I plan one

I test in the 8iddle of summer and a series of tests during the next

I OX season. I also plan some special tests using preselectors and
i tuned antennas. Just remember that the best receiver/antenna Com-

I blnation won't briny in that rare OX without perseverence and a good
: understanding of the proper methods of OX"lng. There have been re-
I ports of rare finds using Inexpensive portables. 1 welcome any

questions or comments concerning this article.

narc Bergman
P.O. Box 6286

Oxnard.CA 93031

(805-486-8170)

DB" to UV Chart 0 d" = 223&00uy
-120 dBM = .226UuV - 80 dB" = 22.360uV - 40 dBM = 2236.0uV

- 39 dB" = 2508.9uV-119 dB" = .2S089uV 79 dB" = 2S.089uV - 38 d8" = 2815.0uV-118 db" = .28lS0uV 78 dB" = 28.lS0uV
- 37 dBM = 3158,5uV-117 dB" = .3lS85uV 77 dB" = 3l.585uV
- 36 dB" = 3543.9uV-116 dB" = .35439uV - 76 dB" = 35.439uV
- 35 dB" = 3976.4uV-115 dB" = .39164uV - 75 dB" = 39.764uV

34 dB" = 4461.5uV-114 dB" = .446l5uV 74 dB" = 44.6l5uV
- 33 dBM = 5005.9uV"113 dB" = .50059uV 73 dBM = SO.OS9uV - 32 dBM = 56l6.7uV-112 dB" = .S6l67uV 72 dO" = S6.l67uV - 31 dBM = 6302.luV-Ill dB" = .602luV 71 dB" = 63.02luV

- 70 dB" = 70.7lluV - 30 dBM = 7071.luV-110 d" = .70711 uV
- 29 dB" = 7934.0uV'-lO9 d" = . 79340uV 69 dBM = 79.340uV

28 dB" = 8902,OuV-lOB dBM = .89020uV 68 dBM = 89.020uV
- 21 dB" = 9988.0uV-107 dB" = .99880uV 67 dB" ; 99.880uV

26 dB" = 11207 uV-106 dB" = 1.1207uV 66 dB" = 112.07uV
25 dB" ; 12574 uV-105 dBM = 1.2574uV 65 dB" = 125.74uV
24 dB" = 14109 uV-104 dBM = 1.4109uV 64 dB" = l41.09uV
23 dM = 15830 uV-103 dB" = 1.5830uV 63 dB" = 158.30uV
22 dB" = 17762 uV-102 dB" = 1.7762uV 62 dB" = 177.62uV

- 21 dB" = 19929 uV-101 dB" = 1.9929uV 61 db" = 199.29uV

(,(1 dB" = 223.60uV 20 dB" = 22360 uV.100 dB" = 2.2360uV
- 19 dB" = 25089 uV99 dB" = 2.5089uV 59 dBM = 250.89uV
- 18 dBM = 28150 uV98 dB" = 2.815UuV - b8 db" = 281.S0uV

17 dB" = 31585 uV97 dB" = 3.1585uV 57 dB" = 3IS.B5uV
16 dB" = 35439 uV96 dB" = 3.5439uV 56 dB" ; 354.39uV - 15 dB" = 39764 uV95 dBM = 3.9764uV 55 dB" ; 397.64uV
14 dBM = 44615 uV94 dB" = 4.4615uV 54 dBM = 446.l5uV
13 dBM = 50059 uV93 dBM = 5.0059uV 53 dB = 500.S9uV
12 dB" = 56167 uV92 dB" = S.6167uV 52 dB" 56J.67uV
11 dB" 63021 uV91 dB" = 6.3021uV 51 dB" = 630.21uV

- bO dBM = 701.lluV 10 dBM = 70711 uV90 dB" = 7.0111uV
9 dB" = 79340 uV89 dB" = 7.9340uV - 49 dBM = 793.40uV
8 dBM = B9020 uV88 dBM = 8.9020uV 48 dBM = 890.20uV
7 dBM = 99880 uV87 dB" = 9.9880uV 41 dB" = 998.80uV
6 dBM =112070 uV86 dO" = 11.201uV 46 dB" = 1120.7uV
5 dB" =125740 uV85 dB" = 12.574uV - 45 dB" = 12b1.4uV
4 dB" =141090 uV84 dB" = 14. 1O9uV 44 dB" = l4l0.9uV
3 dBM =158300 uV83 dB" = 15.830uV 43 dB" = 1583.0uV
2 dBM =177620 uV82 dB" = 17.762uV 42 dB" = 1776.2uV
I dBM =199290 uV81 dB" ; 19.929uV 41 dB" = 1992.9uV

2)



T5'1- 7-G.
Noise and Levels on the BCB, Part 2 Plarc Bergl8an

1 ran another test ot the noise and signal levels on the BCB. The

results are si.ilar to the daylight tests.ade previously.To .ake
this test ot so.e value, I ran a bandscan with .y ICOn R-71A. I no-
ted the 5-.eter reading and the clarity ot reception. I ca.e up with

'a list of types ot reception conditions and their definition. I hope
this will provide an aid to understanding the reception conditions I
encountered during the bandscan.

Condi lion Definition

Very Poor There was evidence of a station but no readable audio.

Poor There was so.e barely readable audio but was hard to

even deter.ine the language. Positive ID ot station
next to i.possible.

Fair There was noticeable hiss or interference. Audio not
1001 readable. Positive ID ot station takes .uch
consentrated listening.

There was so.e hiss or interference. Positive 10 ot

station takes SODe consentrated listening.

Good

Very Good 5ignal to noise not quite excellent.
tor ID, Ar.chaircopy.

Casual listening

Excellent No hiss or interterence. Good signal for .usic.
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1 ran this test on July 13, 19B5. I wanted to show the reception

conditions tor a sul8.er .idday. The noise level .easured at about
-95dB. or 4uV. The following chart shows the signal levels ot var-

ious stations and the results ot .y bandscan done at the same ti.e.

Freq dB. uV 5.eter Cond Freq dB. uV 5.eter Cond

550 -83 16 55 Fair 1010 -80 22 55.5 I'll'
570 -77 32 56 Fair 1020 -65 126 58 Good
580 -86 11 54.5 I'll' 1070 -57 316 598dB VG
600 -70 71 5B Good 1090 -47 999 5920dB Exc
620 -90 7 54 VI' 1110 -62 178 59 Good
640 -67 100 59 VG 1130 -87 10 54.5 Poor
670 -58 282 59.lOdB Exc 1150 -76 35 55.5 PIF
690 ? 57 Good 1170 -86 11 55 I'll'
710 -56 354 59t15d8 Exc 1180 -76 35 56 Fair
740 -69 79 58 VG 1190 -82 18 55 I'll'
760 -75 40 56.5 Good 1210 -84 14 55 I'
790 -74 45 56.5 I'll' 1230 -82 18 54.5 VI'
800 -77 32 56 I'll' 1240 -82 18 55 Fair
850 -41 1993 5928dB Exc 1250 -67 100 58 Good
860 -66 112 57.5 Good 1260 --76 35 56 PIG
870 -82 18 54.5 PIF 1270 -80 22 55 FIG
910 -27 9988 59HOdB Exc 1300 -85 13 53.5 I'll'
930 -72 56 58 I'll' 1310 -88 9 54 I'
940 -77 32 57 Poor 1330 -84 14 54,5 Poor
950 -54 446 59t10d8 VG 1340 -72 56 57 Good
960 ,85 13 54.5 Poor 1350 -90 7 53.5 VI'
970 -76 35 56 Fair 1360 -84 14 54 Poor
980 -73 50 56 Fair 1390 -85 13 54 VI'
990 -66 112 58 Good 1400 -53 501 59t12dB EKC
1000 -65 126 55 VI' 1410 -88 9 53 VI'

1420 -79 25 54.5 I'll'
1450 -52 562 59.lOdB Good
1490 -68 89 59. VI'
1520 -16 35439 5950dB EKC
1590 -49 793 59 Exc
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Test of rerrite Loop Antenna fro. 600KHz to 1000KHz

Antenna tuned to different frequency for each graph.

Comparison of the test and the bandscan show a fairly consistant

result. It's interesting to try and deter.Ine what sIgnal to noise

ratio Is needed for readable audio. When a statIon Is not affected by

a strong local the SIN ratIo needed .ay be about IO-15dB to provIde

so.e intelligeble audio. When a station Is affected by a strong sIg-

nal the SIN ratio need greatly varies depending on the strength of
interference.

Reception With a Tuned Antenna "arc Bergman

6'/OKHz

!

One of the proble.s in viewing the graphs is the inability to de-
termine whether a weak signal is being Interferred with by a strong
station. It .ay appear that with good If filtering you can eliminate
any interference. In reality the proble.s can appear in the .ixer
stage(s) of your receiver. If you look at the graphs at 790KHz and
1000KHz you will note that these stations are received with good sig-
nal strength. The poor reception of these signals during .y bandscan
was due to strong interfering stations. This is one of the proble.s
with using a untuned antenna even with a receiver known for It's
strong signal receptIon abilities. This leads to .y next article.

Par this test I substituted a s.all Perrite Loop antenna for the
longwire antenna used in previous tests, The three graphs show the
region from 600KHz and 1000KHZ. In the first graph the antenna was
tuned to 670KHz. In the second graph the antenna was tuned to 790KHz.
In the third graph the antenna was tuned to 910KHz.

790KHz

The results with this loop antenna .ay not exactly correspond to
that of co..only available ferrite loop antennas. This loop antenna
is of .y own design and is different in several ways. This loop anten-
na probably has a lower Q (tuning sharpness) than so.e com.erclal
antennas. It's tuned with varactor diodes. An antenna with a higher
Q would show greater attenuation of signals other than that signal to
which it is tuned. It probably has greater gain than .ost ferrite
loops due to It's greater a.plification. In co.paring the results of
this loop antenna vs. the longwire antenna you must also figure that
this loop antenna has 12-15dB gleater gain. Given these differences
it's still possible to see the advantages of a tuned antenna whether

It's a loop or a tuned longwire. Not shown is the ability of the loop

antenna to null a nearby station,

/

A comparison of the graphs show how the antenna peaks the frequency
of interest and can lower the signal strength of possible interferring
stations, In the first graph I've tuned to the station at 670KHz.
With the longwire antenna this station was dwarfed by the signals at
850KHz and 910KHz. Their levels were 17d8m to 31dBm stronger. With
the tuned antenna the station at 670KHz is at -43d8m. It is stronger
than the stations at 850KHz and 910KHz by 3Ud8. and 17dB. respective-
ly. This helps eliminate the possibility of interference from these
stations. The other graphs show the same type of results,

910KHz

In studying these graphs I've beco.e .ore convinced of the need for
greater Rf selectivity. There are several interesting RP filter de-
signs that I'. going to build and test. I feel they can be Incorpor-
ated into an antenna design or a separate preselector.
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I also want to run so.e tests and graphs showing the nulling abil-
ity of loop antennas. The loop antenna I'. working on is Electrosta-
tically Balanced and is an Altiazimuth design. I want to try an elec-
trostatic shield on It. It seems that if the ferrite rods are exposed
to ncarby metal objects. such as a metal base or are on top of a re-
ceiver cabinet that the nulling abilities are li.ited. The problem
with an electrostatic shield is the lowering of gain by about 3d8.
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"arc Bergman
P.O. 80x 6286
Oxnard.CA 93031 i~
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If anyone has questions or co.ments feel free to contact .e.
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