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Low-Pass Filter for 6-MWeter Openation

Effective Network Offering Benefit in Both Transmitting
and Receiving

The low-pass filter is enclosed in an aluminum box meas-

uring 2% inches square and 5 inches long. The !terminal

on fop is for the ground connection. The hole in the side
provides dccess to the trimmer capacitor, Cs.

BY JOHN R. LANGE,* KOQARA

faced with several problems relating to

television. The fundamental of his trans-
witter carrier may overload stages in neighboring
TV receivers tuned to Channel 2. Various har-
monics of lower frequencies in the osecillator or
multiplier stages of his transmitter may fall in
one or more of the v.h.f. TV chaunels. A third
difficulty may come up if the ham station hap-
pens to be located not far from a Channel 2
transmitter. In such a situation, the ham may
find the t-meter band cluttered with syne buzzes
and distorted sound.

Solving the TV receiver overload problem is,
of course, & matter of inducing the TV viewer to
install a 3500-ohm high-pass filter in his TV
receiver, A low-pass filter in the feed line of the
6-meter antenna is not only useful in suppressing
harmonic output from the transmitter, but is
also very effective in suppressing Channel 2
syneé huzzes. Before installing the filter to be
described, these buzzes were hothersome as far
down ax 49 Me. on . .the author’s G-meter con-
verter.

Values for the low-pass filter whose diagram
appears in Fig. 1 were worked out using the
m-derived and constant-f eguations from the
ARRL Handbook. The characteristics are shown
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The filter deseribed in this article not
only does a good job in suppressing TVI
from harmonics generated in the low-
frequency stages of a 50-Mec. exciter, but
it will also eliminate spurious signals
from a near-by Channel 2 transmitter
which often clutter up the band on a
6-meter receiver. It is equally effective
in suppressing harmonics from trans-
mitters operating on any of the lower-
frequency bands.

in Fig. 2. The filter was designed with n cutoff
frequency at 51 Me. and a frequency of intinite
attenuation at 55.25 Me., which is the Channel
2 pieture-currier frequency.

The filter passes signals up to 51 Me. with only
about a 0.3- to 0.5-dbh, Joss, and attenuates the
Channel 2 picture carrier, and other signals on
Chaunel 2 and above, up to over 30 db. Insertion
of the filter in the transmission line at K9ARA
caused negligible change in the view.r. and a
v.sw.r. of less than L5 was obtained up to 5l
Me. Both 51- and 75-ohm models have heen
built and used.

Construction

The material cost of the filter is approximately
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Fig. | —Circuit of the 6-meter low-pass filter. See text referring to resonant frequencies. See table on following page for
values of inductance and capacitance. For transmitter inputs of 20 watts or less, 600-volt 2-per-cent zero-temperature-
coefficient ceramic capacitors {Centralab type TCZ) are suitable for all fixed capacitors; for higher power 6000-volt
disk capacitors {Centralab DD40), Sprague 60GA, Erie HD6 or similar) should be used. Cis a 45-puf. negative-tempera-
ture-coefficient ceramic trimmer {Centralab 822BN}, Ji and J: are chassis-mounting coax receptacles {50-239).
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Fig. 2-—Frequency characteristic of the filter circuit shown
in Fig. 1.

$5.00, with the case and connectors heing the
most expensive items. For transmitters of over
20 watts input, 6000-volt 20-per-cent disk ceramic
capacitors were used with no difficulties. One
filter was used successfully with a 300-watt-
input transmitter on 6 meters. The filter, of
course, ¢ah be used also ou the lower-frequency
hands.

The photos show the construction in a 5 X
24 X 214-inch Minibox. The coils are supported
by the coax connectors and by the short capacitor
leads, one of which is soldered to a ground lug.
The only stand-off insulators used were. the two
vertical, single-lug terminal strips which support
the trimmer capacitor and its parallel coil and
tixed capacitor. For high powers, ceramic stand-
offs will prevent possible insulation breakdown.
Leads should be centered in the middle of the
holes through the shields and excess solder resin
cleaned from eapacitor bodies and stund-off
insulators.

A 10-32 screw was put on the side of the filter
case to atfach a suitable ground wire. A !4-inch-
diameter hole was drilled in the case to admit
the tuning tool for a final adjustment with the
cover on.

Adjustment

Before the scctions are conneeted together
permanently, the coils are preadjusted individu-
ally with a g.d.o. to resonate at the frequencies
indicated with associated cupacitors as follows:
Ly-Chi Lo-Ca-tly: L3-Cs-Cs; Li~C7. Note that ('3
is common to both the Ls und Lg circuits, Cy is
not conneeted at this juncture. Coil turns are
spread apart or squeezed closer together in ad-
justing to the resonant frequencies indicated in
Fig. 1, which are not too critical. The sections
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are then all connected together, (s is added and
the final filter adjustment is made with this trim-
mer capacitor.

Proper operation of the filter requires that the
trimmer capacitor (% adjust the frequency of
maximum attenuation to 55.25 Me. This can be
done by using a signal from a Channel 2 TV sta~
tion, a converter capable of tuning to 55.25
Me., and a general-coverage receiver equipped
with an S meter. For the usual converter with
20-meter (14-18 Me.) i.f. output, the receiver
would be tuned to 19.25 Me. The trimmer ca-
pacitor, (s, iz then adjusted for s minimum
S-meter reading on the TV signal. A definite
null should be tuned through with the capacitor.
If the null occurs with a maximum or minimum
capacitor setting, the turns of Lj can be spread
out or squeezed closer together,

Capacitance (uuf.) and Inductance
(uhb.) Values for the 6-Meter Low-
Pass Filter

50 ohms 75 ohms

'y, Csy Cr 68 47
Cly 82 56
"y 100 68
g 745 715
s 39 25
Ly, Ly 0.0825 0.121
Ly 0.3 0.441
Ly 0.0622 0.0915

Coil Dimensions (AIl No. 16 Wire)

Ii(uh.y  Turns 1.D.  Turns Spacing
0.441 7 L5 inch l4 inch
0.3 5 inch Lis inch
0.121 4 t¢ inch g9 inch
0.0015 4 14 inch I turn
0.0825 4 Ly inch Lig inch
.0622 3 %4 inch I turn

The author used the sweep setup shown in
Fig. 3A for checking filters. An accurately-culi-
brated 55.25-Me. marker is loosely coupled to the
erystal-diode r.f. probe shown in B. The maxi-
mum-attenuation noteh was adjusted to 55.25
Me. by means of the trimmer capacitor in the
filter. Incorrect seiting of the trimmer will
attenuate b-meter sigpals around 51 Me., or
will reduce the attenuation charucteristies of the
tilter on Channel 2.

Connections between the
various sections of the filter
‘ are made through %fs-inch
| clearance holes cut in the
centers of the shielding
partitions,
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Fig. 3—{A) Setup for checking filter response. {B} Circuit of the diode r.f. probe. Capacitances are in zuf. and capacitors
are disk or tubular ceramic. Resistances are in ohms and resistors 2 watt. CR1 and CRz are 1N67A, TN34A, 1N56A
or similar. J1 Is a coax receptacle, input resistance value should match coax line which should be 50 or 75 ohms, depend-
ing upon filter design impedance. The signal generator is coupled to the probe by looping the end of the generator
output wire around the probe input resistor. The trimmer capacitor in the filter should be
adjusted for minimum response at 55.25 Mc.

Precautions

The filter can be placed just outside the coaxial
antenna relay if both converter overloading and
transmitter harmonies are a problem, or it can
he placed in the line close to the transmitter if
only transmitter-harmonie reduction is needed.

The v.s.w.r. of the antenna, transmission line,
transmit-receive switeh, and connecting cables
to the transmitter should be measured with and
without the filter, using a v.s.w.r. bridge. With~
out the filter, the v.s.w.r. should he less than 2,
and preferably less than 1.5, to avoid excessive
tilter losses or possible damage to the filter com-
ponents at high powers. Readjusting the an-
tenna match, eliminating cable splices and odd
types of interconnecting cable will minimize the
v.s.w.r. that the filter and transmitter will see.

If the v.s.w.r. is higher after the filter is in-

serted, reduce the transmission-line length one
or two feet at 4 time, noting the length at which
a minimum v.s.w.r. is obtained, and recording
the inches of line removed. If the eable is cut
too short by accident, the next optimum length
will be half cable wavelength toward the antenna
from the missed point (77 inches for a frequency
of 50.5 Me.). Another optimum point will be
77 inches back and this difference could be made
up by increasing the length of the line section
connecting the transmitter to coaxial relay. A
change in the apparent v.s.w.r. when the filter is
inserted may indieate that the transmitter hasg
high harmonic output and the filter is just doing
its job.t [

1 This may also be a result of parallel transmission-line

eurrent as discussed in the ARRL Antenna Book. - lid




