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OlSE AND SIGNAL LEVELS ON THE BCB

Nuise and Signal Levels on bhe BCB Mare Bergman
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One 0! the mysteries ot DXing on Lhe BEB is how much sensitivity

L

de { 707110V

is needed in a receiver. Several arLicles have bren published dis

cussing Lhis subject as il relaltes Lo the level ol noise found on Lhe =
BCB. These articles show a considerable divergence of opinion not

L
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only concerning the level of noise bul as Lo Lhe Lype of noise that -

causes the most problems.

|
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The area ol signal strength has been covered by various aulhors.

They have discussed Lhis subject in terms of lnpul Intercept, IMD,

ul

and Lhe performance of various mixer types.

T

I wanted to look at these subjecls from a practical viewpoinl.

1 telt we needed an accurate determination of Lhe level of signals £; P
vs. noise on the BCB. These levels determine Lhe sensitivity vs. =

strong signal handling needs in a receiver. Once these levels have 4= s =

been established, we can look at the receiver choices avallable. 1

set out to run a series ol experiments to delermine the levels of

111

signal and noise on the BCB

Test Equipment

Controller : HP-85 Computer

Heceiver :  HP-35B86C Selective Level Voltmeter : =T s

Bandwidth - 3.1KHz at -6dB 3.7KHz at -60dB . s

i

Input lmpedance - 50 ohas

Scan Prequencies - 400KHz to 16DUKHz o = 3

Antenna ¢ 100" longuire laid due north

1 chose Lhe equipment settings and antenna to closely approxi-

mate the average DX ers reception condition. The HP-35B6C is actually
a dual conversion receiver. It tunes from S0Hz to 32.5MHz. IL°s mi-

croprocessor controlled. It measures the signal strength al the input
jack, in this case from the antenna, and displays this value on ilL"s
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digital level display. IL°s accurate to +- .2 dBm. ] chose a long ; T

wire antenna. This Lype of antenna should give a worse case condilion r: o

i
-

in determining noise levels but should be cluse in value to the aver-

age pickup from a loop antenna. 1 made no allempt to match the input k L
impedance or tune the antenna. i

2

1 ran Luo Lests. The tirst was run in the late atternoon. The

second was run just after sundown. The date was May 21,198%.

The graphs show us a picture of the actual reception conditions. =2

H3op

The graphs are divided horizonLally in 10KHz divisions. They are 1o
divided verlically in 10dBm steps. The measurement range is from 3

0dBm to -12Z0dBm. The firsL graph runs from 40UKHz to 1D0UKHz. The

second graph runs from 1000KHz to 1600KNz. P

The first test shows Lhe noise level consistantly at about -Ybdbm :

to 97dBm. This corresponse to 4uV to 3.1luV. The noise level didn°t

vary much. Stations below -B0dbBm were still readable. 7 to 12uV is i i

the minimum usable sensitivity needed. The stong signals measured: 4 i

Fregq Station Pouer Distance Siynal Level 5

T10KHz KRPC LO00u GURiles H3dbm HilluV

B50KHz Knby HO00W 20Riles -39dHm 2509uV

910KHz KOXR S000u BRiles Z6dbm 11207uv

Y4L0KN 2 XEGH HUoou I150niles -bLdbm 398uV
1090KH 2 XEPRS 500006 1678iles S51dEm 630uV

d
{

1400KHz KAAP Hunouw 12niles -Hbdbm dh4quv

ol

1450KHz KVEN 1000W 12niles ~bbhdbm 388uV
1520KHz KTRO S0D00W Ghiles 18dBm 28150uV
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1590KHz KOGO H000uW 12niles -H3dbm LUluv
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The second test, done just after sundown, shows Lhe noise level a
aboul  108dBe Lo 113dba. The noisc level had dropped suddenly as t
tun Was going down. This noise level corresponse to .89uV Lo .5uV.
Several microvolls of sensitivity is the minimum needed and can only
be used on several freguencies. The graphs show a Very crouded
Spectrum.  The slrong signals measured:

Freq Station Pouwer Distance Signal Level

670KHz KWNK 1000 20niles -57dBm 316uv
6Y0KHz HETRA S0000u 150niles -59dBa 251uv
BLOKHz KnDY LOuou Z0niles -43dBm 1583uv
910KHz KOXR L000W BHiles -36dBm 3544uV
940KHz KFRE S50000W 186Miles -58dBm 282uv
950KHz XEGH L0006 150niles -56dBm 354uV
1090KHz2 XEPRS S0000u 167niles -4BKliz BY90uv
1160KHz KSL 500000 600Miles -57dBn 316uV
1400KHz KARP 1000u 12Miles ~57dBa 316uv
1450KHz2 KVEN 1000uW 12niles -56dbn 354uv
1520KHz KTRO 1000u BMiles -48dBn B90uV
1590KHz KOGO 5000u 12Miles -45dBn 1257uv

The results of these tests show a lower noise level than what has
generally been Lhought.
and lower levels of noise than what 1 measured. 1 believe a figure
ol jusl wnder 1 microvolt sensitivity will be the minimum needed for
a4 receiver on the BCB. But more tests will be needed Lo determine

L
he

I believe further tests will show both higher

this figure. The measurements 1 made also shouw us the level of signal
strength we can expect from local stations. Note that the difference

in levels is nearly 80dBa. Now we can use these values to determine
how this will affect our choice of receivers.

1 have included a list of receivers tested by QST Magazine. You

can see that the Noise Floor for all receivers is better than what we

need. Whal we need to determine is how much of this sensitivity ue
can use. We need Lo defiine several terms:

Noise Floor - The minimum discernable signal that can be detected
in a receiver. To test for the noise floor adjust
an input signal, from a signal generator Lo the
receiver, until the level is reached where the
audio output level increases by 3dB above Lhe
point measured with no input signal.

Sensitivity - Generally this is the level in microvolts required
for a signal to noise ratio of 10dB.

Two Tone IMD - The measure of Lhe range of signals which produce
no spurious responses within the receiver. This
is found using the following formula.

2Tune 1MD= 2/3(lnput Intercept - Noise Floor)

The spurious responses that we are concerned with
are the third-order IMD products.
Third-Order IND If we inpul tuo frequencies into a receiver, say
1070KHz and 1090KHz, the third-order IND products
will appear at JU%0KHz and 1110KHz. The figure of
merit tor this test is called Input Intercept.

Input Intercept - This is the Lheoretical point where Lhe third
order IR0 level eguals the level of input signal.
The bhigher this figure Lhe better.

It should be noled thal these tesls were run on the BOmeter band.
The noise floor on the BCB is generally less due to the fact that
the preamp is generally not in circuit and a wider filter is used.
But sensitivity is not our problem on the BCB. Strong signal han-
dling is the specification Lhat most effects our ability to use all
Lhe sensilivily we have available.
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This list was derived from Lesls run by QST Magazine.

Company Hodel W Noise Fig Inb
Collins KWn-380 -131dBn NL
Drake TR-7 ~133dBm 84dBm
Heath 55-9000 -138dBa B89dBne
Heath SW-7800 ~131dBm 74dba
1con 1C-720A ~132dBnm 97dBm
1con 1C-730 -140dBm NL
-134dBm 95d8m
1con IC-740 -141dBm Y4dbBm
-133dBm 95dBm
1con IC-751 -142dBm 91dBm
-134dBm 93dBm
1con IC-R70 -130dBm 94dBm
JRC NRD-515 -136dBm 90dBm
Kenuwood R-1000 -133dBn 76dBm
Kenwood T5-12085 -139dBm 75dBm
Kenwood T5-1305 -138dBm 79dBm
kenucod T5-1805 -139dBm B2dBm
Kenwood T5-4305 ~138dBm 94 . 5dBm
Kenwood TS5-5308 -135dBm B88dBm
Kenwood TS5-830S -136dBm B83dBm
NcKay Dymek DR 33C -137dBm 90dBm
Suan Astrolb0 -127dBnm 84dBm
TenTec Argosy -133dBn 64dBm
TenTec Omni D -128dBnm 94dBm
Yaesu FRG-7700 -126dBm 75dBm
Yaesu FT ONE -133dBm NL
Yaesu FT-77 ~139.5dBna 92dBnm
Yaesu FT-102 -127dBm 96.5dBm
Yaesu FI=107 -126dBm 76dBm
Yaesu FPT-757GX -140dBm 90dBm
=121dBm S1dBm
Yaesu FT-980 -147dBm NL

? Measured fiqure.

* NobL measure. This is derived from formula.
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-7dBm
-4.5dBm
-20dBm
+13.6dBa

NL
+6.5dBa ?

-.5dBm
+9.5dbm

-5.5dBnm
+5.5dBm

+11dBm
-1dbm *
~19dBm *
-26.5dBn
-19.5dBn
-16dBm
+2.25dBnm
-3dBm*
-11.5dBa
-2dBm
-ldBl.
~37dBm *
413dBm
-13.5dBn
NL
~1.5dBm
+18dBm
~12dBm

-5dBm
+15.5dBm

-2

This does not correspond to mathematical figure.

What I would like to do now is to conduct an imaginary tesl of
two receivers using the same values of Noise Floor bul different
values of Input Intercept. | used values that are representat ive
of Lypical receivers in use by BCB DX°ers.
of -120dBm as our low noise point.
Wwill show Lhis to be true.
inrm Lhal you can relale with your own experiences.

I think tests laler Lhis year

Let s take Luo imaginary receivers and see how these te

RS re-
late Lo performance.

Noise Floor 2Tone 1ML Input Intercept
Receiver Hl - 130dbm 93dba +10dBm
Receiver W2 -130dba 73dBa -20dBn

The measured noise [loors of these receivers is the same. The
first receiver has by far the betler strong signal handling capa-
bilities. Let"s see how this affects reception.

IL"s early Monday morning. You have both receivers tuned Lo
1110KHz. KRLA is off the air. There s a weak Station from Colum-
bia HJEW aL -110dBm. Receiver #2 is sensitive enough to pick it
up. But Receiver H2 will also have third-order IND products from
1070KHz and 1090KHz on 1050KHz and 1110KHz. 1{ XEPRS is at -50dBm
Lhen the distortion products will also be -110dBw. On Receiver #1
the signal at 1110KHz will also be picked up but the distortion

products will be well below the noise level. Guess which receiver
has more usable sensitivity?

This graph shows the internal distortion products in tuo receivers
uith input signals on 1070KHz and 1090KHz at -50dBa.

Receiver ¥ 1 Receiver # 2

I want’ to use a figure

1°ve tried to present this example in a

and 1110KHZ at -110dBm.

To determine whal is the signal level that will cause 1MD we

will use the figures for NF + Two Tone IMD, Receiver Hl -130dBn +
93dBm = -37dBa.

spurious distortion products with an input signal of up to -37dBm.
There are only several signals received that exceed Lhis figure.

Receiver #2 NF + IMD, this gives us -130dBm + 73dBa = -57dBm.

This means that this receiver will be free of these

assL ol
(Gl R kS T36p>|
iz (4 z -
=FoT B&S
i I
» ] e febgad J L 4 4 L] b Ll =lafighd | 1.
Distortion products below noise. Distortion products on 1050KHz

Receiver W2 is free of these distortion products with an input signal

of up to -57dBm. There are a number of stations that exceed this
level.

One way Lo help Receiver #2 is to use 10dB of attenuation. This
changes the NF to -120dBm, which is still sensitive enough Lo pick

np the station on 1110Kliz, and changes the Input Intercept to -10dBa.

This means our IMD is still -120dBs -(-10dBm)= 73dBm. -120dBam +
73dBm = -47dBm. This means our third-order IND products will be
-130dBa down or in the noise. We should just barely be able to re-
ceive the signal from Columbia. This is some help but still does
noL malch the performance of Receiver Hl.
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The following is a list showing the relative merits of receivers
having different Input Intercepts. Included is the level of Lhe
3rd Order IMD developed inside the receiver at different input signa)
levels. Also included are graphs that shows signals at 1070KHz and
1090KHz. These signals are -20dBm in level. They represenl tuwo

L0000W local stations. The graphs show a representation of the re- { ':’Mnli;s : contt"““?g :;tl::: I]ul;g:n lzﬁcﬁ.zf:ss:i;:glzr{:ﬁa\;n]ues
sulting distortion products developed in receivers with ditferent :a d'l";“ n“z:gsgts :3: DX is still possible with these receivers.
Input Intercepts. The IMD Products will be at 1050KHz and 1110KNz. ot b 9 P
Input Intercept t30dBm Input Intercept 0dBm
Input signal drd Urder 1MD (Gt Input signal 3rd Order IHD AT
+30dBm +30dBm st T 1 = T30S 0dBm OdBm 'l e BE 0 el
+20dBn + Odbm ] ik - g e -10dBm -30dBn tfﬂ %
t10dBm - 30dBm -20dBm -60dBm -
1 DdBm -60dBm R b e 18 = T I -30dBm -50dBm
10dBm ~90dbm Yo | o G (RS S -40dBm ~120dBm &
-20dBm -120dBm -50dBm -150dBu
-30dBm -150dBm o [ 5
i | [ . This graph shous Lhe results
The graph shous the input f with an Input Intercept ot OdBm.
signals at 1070KHz and I.Ugl]iiliz, T I e i Tl The JRC NRD-51% a?ﬂ_tha R-390A
The distortion products are e el ] NEGmUGESCAuSE. Lo Litbe vadur. =tld
-120dBm down. This is right i o L i =
al the minimum noise level. J
This lnput Intercept is = 3 1
State of the Art. 1 i } 165 el el 0 T 11
[ - T "t-lém_ e ol 0] e £ 4% 4 4E]. o Iy 1
Input Intercept -10dEn
Input Intercept +20dBm £ St
L PE Input signal 3rd Order IND ;,El:
Inpul Signal 3rd Order 1MOD T4 0 5T "'1_}1'5'1} -10dBm -10dBm Lt 1 1]
+20dBm +20dbn = = L -20dBm ~40dBa iz
4104dBn ~10dBa 1 ) B F bons
s e 1T e iy
-?Udun o ; oo This yraph shous the results
-30dBm ~130dBm i with an Input Intercept of -10dBm.
i The Yaesu PRG-7700 measures near Lhis
This graph shows the results - L Ak value. B
with an Input Intercept of +20dBm. |-‘-| - -
The distorbion products are - 100dBm 5 vl =T o= “FYHEY /]
down. The ICOM K-71A is spec’ed at b —4--|— - { 441 i
this value. '—---4—~—JI«I‘ l
R ] 1t
i ] —]- gl -E 1t : i v B e b4 dp -4 = k= L3 e R B9
ol o Sl 1 € 2 60 wip £ 1 1Y 68 R OB U6 B 0 TS )
Input Intercept -20dBm
Input Intercepl  +10dBa 68T 1 1] bapat Stowd Gttt el ;%1*
Th T EF S ap & : '
Input Signal 3rd Order InD !f__i“i— B b T35F> By e T
+10dBm +10dRn [ o5 _110dBa ] I
OdBm -204Bm 5 B o B O i o e e iy e -60dba -140dBn 34 et LR
10dBm -50d B 0 2 S o 1] U N S ) e el ) o1 T [ 15 18
-20dBm ~B80dBm ! This graph shouws the resulls w e
30dBm 110dBm E L AT e o el 7 with an Inputl Intercept of -20dBm. -
-40dBm 140dBm The Kenwood R-1000 measures near & ] e QB
o this value.
This graph shouws the resulls Tt
with an Input Intercept of +10dBm. =t =% = 5 L 4l | ___ﬁ___ .
The distortion products are 80dBm X b AN LA
dowun. The ICOM R-70 measures near I 1 i
Lhis value. ; 14 = ..-Jﬁif i JIE—.]‘ T
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1"ve Lried Lo show how important strong signal handling is tor
DX“ing on the BCB. It is possible for you Lo determine what recep-
Lion conditions are in your area. You can draw yourself a graph ol
your local stations. You can use your signal strength meter on your
receiver, if it°s been calibrated, to provide the levels for your
graph. [I°ve calibraled the meter on my 1COM R-71A. 1 measured Lhe
inpul levels tor different "5" readings at 550KHz, 1000KHz, and
1600KHz. 1 can then get a fairly good idea of conditions when DX~ ing
from different locations. You can also estimate Lhe values by using
the levels from my measured figures. Say you have a 5000W station
that is about 12 miles away. VYour 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.

The following is a list of what ] consider important points.
1. Most of the belter receivers have enough sensitivity for the BCBH.

2. A number of less expensive receivers may appear Lo be difficient
in sensitivity as compared to the betier receivers.

3. Bul any receiver that lacks enough sensitivity could probably
not take best advantage of a preamp due Lo poor mixer design.

4. Most receivers need a gain control, such as a stepped altenuator,
between the antenna and the RP input jack.

5. The Z0dB step of most gain controls is too broad.
steps would allow finer control of the RP input.

5 and 10dB

6. Most receivers could use a complete alignment even uhen neu.
Quality conlrol is lacking in some under S1000 receivers.

Most modern receivers have two interrelated design techniques Lhat
can cause problems. MNosL modern receivers don’t use preselectors.
They use discreet bandpass filters Lhat 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 Lhese interfering
stations. Looking at the BCB spectrum |°ve provided shous hou im-
portant front end selectivity is for receivers on the BCB.

Most modern receivers use some type of Frequency Synthesis. The
main advantage in this system is frequency slability. One of the
main problems in this system is phase noise of the local oscillator.
This phase noise appears as random noise nearby in freguency Lo the
oscillator. Poor synthesiser design results in excessive phase noise
which can cause reciprocal mixing. This hurts Lhe ability of Lhe
receiver Lo resolve between Luwo nearby stations. This shows up in
the receiver tests from QST magazine. The notation, NL, mean they
were unable to accurately determine the measuremenl because ol noise
limiting.

The choice ol a receiver for the BCB is sLill a cumpromise. There
isn’t any receiver that is designed for DX“ing on the BCB. The major
ity ot 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 tiltering. That elusive combinalion of good signal
handling, front end selectivity, proper IF filtering, and a reason
able price is just not presently available. 1C0M seems to be al the
forefront with regards to dynamic range. It°s possible to buy a ICOR
R-71A for $630 and a used 1COM R-70 tor about S400. 1 think Lhe addi-
tion of an antenna Luner or preselector and some kind of filter mod
can make these among the best receivers available.

Fur Lhose of you Lhal plan Lo keep the receiver you have, 1 have
just one word for you, seleclivily. Fronl end seleclivity in Lhe fora
of an antenna tuner or preselector and 1P seleclivity in the form of a
vosl eftective filter modilication. 1 recommend using the various
club publications to find Lhe besl choices for your applicalion and
needs.

22

1 think there is more information to be gleaned from the graphs.
You can see Lhe band is very crowded and how it°s important to have
good IF filtering. It looks like even less Lhan 10KHz wide at -60dB
is needed even for domesLic DX“ing. The ditferences in the signal
levels of different stations point to Lhe need of a good AGC circuit.

I am going Lo continue running this type of bandscan. 1 pla ne
test in the middle of summer andga se(ieipol Lests during th n:xf
DX season. 1 also plan some special tests using preselectors and
Luned antennas. Just remember that Lhe best receiver/antenna com-
bination won“t bring in that rare DX without perseverence and a good
understanding of the proper methods of DX“ing. There have been re-
ports of rare finds using inexpensive portables. 1 welcome any
quesLions or comments concerning this article.

Marc Bergman
P.0. Box 6286
Oxnard,CA 93031
{805-486-8170)

DBM Lo UV Chart 0 dBm = 223600 uV

=120 dBM = .22360uV & - 40 dBM = 2236.0uV
-119 dBN = .25089uV B < il ot - 39 dBN = 2508.9uV
-118 dBN = .Z8150uV _ 78 BN = 28.150u¥ - 38 dBM = 2815.0uV
-117 dBN = .31585uV D Rmaanls o atERREES - 37 dBN = 3158.5uV
LI BTSNy . oo gna o el atind - 36 dBM = 3543.9uV
-115 dBN = .39764uV L i s - 35 dbN = 3976.4uV
-114 dBM = .44615uV S 75 GhH - At ey - 34 dBN = 4461.5uV
-113 dBM = .60059uV - 73 0EN = G0 Desw - 33 dBN = 5005.9uV
-112 dBN = .56167uV _ 72 d8n = €6 YET0N - 32 dBN = 5616.7uV
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109 dBN = .79340uV B« e - 29 dBM = 7934.0uV
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-103 dBM = 1.5830uV 6% dbK < TEA S0G¢ - 23 dbM = 15830 uV
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- 94 dBM = 4.4615uV - &4 dBM = 446.15uV - 14 dBM = 44615 uV
- 93 dbn = 5.0059uV - 53 dBE = 500.59uV - 13 dBn = 50059 uV
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Noise and Levels on the BCB, Part 2 Marc Bergman

1 ran another test of the noise and signal levels on the BCB. The
results are similar to the daylight tests made previously. To make
this test of some value, I ran a bandscan with my ICOM R-71A. 1 no-
ted the S-meter reading and the clarity of reception. 1 came up with
*a list of types of reception conditions and their definition. 1 hope
this will provide an ald to understanding the reception conditions 1
encountered during the bandscan.

Conditlion Definition

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

Poor There was some barely readable audio but was hard to
even determine the language. Positive ID of station
next to impossible.

Fair There was noticeable hiss or interterence. Audio not
100% readable. Positive 1D of station takes much
consentrated listening.

Good There was some hiss or interference. [Positive 1D of
station takes some consentrated listening.

Very Good Signal to noise not quite excellent. Casual listening
for 1D. Armchair copy.
Excellent No hiss or interference. Good signal for music.

I ran this test on July 13, 1985. | wanted to show Lhe reception
conditions for a summer midday. The noise level measured at about
-95dBn or 4uV. The following chart shous Lhe signal levels of var-
ious stations and the results of my bandscan done abL the same time.

Freq dBm uv S5 meter Cond Freq dBa uV S meter Cond
550 -83 16 55 Fair 1010 -80 22 55.5 P/P
b -7 az 56 Fair 1020 -65 126 58 Good
580 -8B 11 54.5 P/F 1070 -57 316 S59+8dB VG
600 -70 71 58 Good 1090 -47 999 S59+20dB Exc
620 -90 7 54 vp 1110 -62 178 59 Good
640 -67 100 59 VG 1130 -87 1D 54.5 Poor
670 -58 282 59+104B Exc 1150 -76 35 55.6 P/F
690 ? 57 Good 1170 -86 11 55 P/F
710 -56 354 S9+16dB Exc 1180 -76 35 S6 Fair
740  -69 79 58 VG 1190 -az2 18 55 P/P
760 -75% 40 56.5 Good 1210 -B4 14 55 P
790 -74 15 56.5 P/F 1230 -82 18 S54.5 ve
80D -77 32 56 P/F 1240 -82 18 5% Fair
850 -41 1993 59+28dB  Exc 1250 -67 100 S8 Good
BGD -66 112 §7.5 Good 1260 -76 35 56 F/G
870 -82 18 54.5 P/F 1270 -80 22 55 F/G
910 -27 9988 S59+440dB Exc 1300 -8% 13 83.% P/F
Han = 56 58 P/F 1310 -a8 9 S4 P
940 -77 az 57 Poor 1330 -84 14 54.5 Poor
950 -54 146 59+10dB VG 1340 -72 56 57 Good
960 -85 13 54.5 Poor 1350 -90 7 53.% ve
970 -76 35 56 Fair 1360 -84 14 54 Poor
980 -73 50 56 Fair 1390 -85 13 54 VP
990 -66 112 58 Good 1400 -53 601 S59+12dB Exc
1000 -65 126 55 VP 1410 -88 9 53 ve
1420 -79 25 54.5 P/F¥
1450 -52 462 59+10dB Good
1490 -68 83 594+ vp
1520 -16 35439 59+50dB Exc
1590 -49 793 59 Exc
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Test of Perrite Loop Antenna from GOOKHz to 1000KHz

TS?"?"‘? : Antenna tuned ‘Lu different freguency for each graph.

Comparison of the test and the bandscan show a falrly consistant
result. It°s interesting to try and determine what signal to noise
ratio is needed for readable audio. When a station is not affected by
a strong local the S/N ratio needed may be about 10-15dB to provide
some intelligeble audio. When a station is affected by a strong sig- 1

670KHz

nal the 5/N ratio need greatly varies depending on the strength of 1] “IE
interference. "{gL L!ﬁ FL

=

One of the problems in viewing the graphs is the inability to de-
termine whether a weak signal is being interferred with by a strong

station. 1t may appear that with good IF filtering you can eliminate

any interference. 1In reality the problems can appear in the mixer
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 my bandscan

was due to strong interfering stations. This is one of the probleas
with using a untuned antenna even with a receiver known for it°s

strong signal reception abilities. This leads to my next article. T ot 1#4

Reception With a Tuned Antenna Marc Bergman [T

For this test 1 substituted a small Perrite Loop antenna for Lhe
longwire antenna used in previous tests. The three graphs show the
region from 600KHz and 10DOKHZ. 1In the first graph the antenna was
tuned to 670KHz. In the second graph the antenna was tuned Lo 790KHz.
In the third graph the antenna was tuned to 910KHz.

790KHz

A comparison of the graphs show how Lhe antenna peaks the frequency -

ot interest and can lower the signal strength of possible interferring

stations. 1In the first graph 1°ve tuned to the station at G670KHz. ~fep b 7
With the longuwire antenna Lhis slation was duwarfed by the signals at ; L . s

e |

=y

B850KHz and 910KHz. Their levels uwere 17dBm to 31dBa stronger. MWith

the tuned antenna the station at 670KHz is at -43dBm. It is stronger
than the statlons at 850KHz and 910KHz by 30dBm and 17dBe respective-

ly. This helps eliminate the possibility of interference from these

stations. The other graphs show the same type of results.

The results with this loop antenna may not exactly correspond Lo B

that of commonly available ferrite loop antennas. This loop antenna

k=",
-

is of my own design and is different in several ways. This loop anten- ' 715%?' I = 3% i#

U
na probably has a lower Q (tuning sharpness) than some commercial ~ ' i ﬂ : i |
antennas. It°s tuned with varactor diodes. An anlenna with a higher _h 1 i 1 ! s
Q would show greater attenuation of signals other than that signal to i | jr' ! h_ A 5 1 T Lk N
which it is tuned. It probably has greater gain Lhan most ferrite G | » o+ — *
loops due to it°s greater amplification. In comparing the resulls of - - 1 l P41 E-12 9 11F

Lthis loop antenna vs. the longuwire antenna you sust also figure that
this loop antenna has 12-15dB gieater gain. Given these differences
it"s still possible to see the advantages of a tuned antenna whether 9]
it’s a loop or a tuned longwire. Not shown is the ability of the loop

antenna to null a nearby station.

In studying these graphs I°ve become more convinced of the need for “
greater RF selectivity. There are several interesting RF f[ilter de- 0 4 E] “TE
signs that 1°m going to build and test. 1 feel they can be incorpor- B b0
ated into an antenna design or a separate preselector. | Bz ﬁ.f %

1 also want to run some tests and graphs showing the nulling abil-

ity of loop antennas. The loop antenna 1°m working on is Electrosta- |

tically Balanced and is an Altiazimuth design. 1 want to try an elec-
trostatic shield on it. 1t seems that if the ferrite rods are exposed -1

to nearby metal objeclts, such as a metal base or are on top of a re-

|
T g

ceiver cabinet that the nulling abilities are limited. The problen i ; | 1

with an electrostatic shield is the lowering of gain by about 3dB. | 5 +

I{ anyone has questions or comments feel free to contacl me. h:l#ag' : BEED & S _Q?.L{ 17

Harc Bergman = _l i
P.0. Box 6286 H o e VR A nEEEED R s
Oxnard, CA 9303l TR LE** = # E4




