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TELEVISION INTERFERENCE

1,1, GENERAL,

This booklet has been written to assist in the understanding of the
television interference problem and to present certain methods by which tele-
vision interference may be eliminated,

The problem of interference with reception of television signals has
become more important with the wide-spread installation of television re-
ceivers, These receivers are often used in secondary service areas vhere
the television signal is extremely weak and a satisfactory picture is impos-
sible with the presence of a very low-level interfering signal, A4s is the
case with broadcast receiver interference by the radio amateur, the diffi-
culty lies in many cases in the design of the receiving apparatus in the
form of inadequate selectivity, poor shielding, and insufficient pre-~selec-
tion., Notwithstanding the deficiencies which are usually present in re-
ceivers, Collins engineers have expended a great deal of effort in trying
to solve the problem of TVI,

It has been said that the interfering signal should be attenuated to
the extent that not over 50 microvolts signal is present in the vicinity of
a television receiver antenna located 100 feet away. The following methods
of eliminating TVI are presented for consideration realizing that as few as
one or a8 many as all the methods may be necessary to afford satisfactory
protections :

(a) Reduce spurious signals in the transmitter output.
(b) Filtering of transmitter output at the antenna terminal,
(¢) Shielding of transmitter,
(d) Filtering of television receiver antenna input,
1.1,1, DISCUSSION OF TVI ELIMINATION METHODS, -

(a) and (b)., The first step in the program to reduce television inter-
ference from the Model 32V was to redesign so as to reduce the spurious
signals in its output, In the 32Ve2 series itraps are used in the exciter
portions of the transmitter and an L section was added to the output network
to reduce the unwanted signals to a degree which will remedy some phases of
television interference, The L section in the final amplifier is particularly
well adapted to the reduction of harmonic output from the transmitter. Where
the receiver is located very close to the transmitting antenna, it may be
necessary to add an effective low-pass filter in series with the transmitter
output line, Since it is difficult to build an effective filter at high im-
pedance, 50 ohms was selected as a convenient value because the standard 50
ohm so0lid dielectric coaxial cable, RG-8/U is readily available,

15862 ' 1



06l 08l OLi 09l osli ol o€l 0ozl

i
%

 mn

1T

23tk

| = ESEES!
IS N NI
NS Ee

} B e

2!

11




The idea of tearing into an otherwise perfectly functioning transmitter
and changing the class of operation or adding filter components is not very
well accepted by most amateurs, The reasonable alternative is a well
shielded, compact and highly effective external filter unit to be placed in
the antenna transmission line, To make the shielding of the filter unit
most effective and at the same time reduce the possibilities of complica-
tions, unbalanced output of the transmitter can be used with the result that
inexpensive coaxial line can be used to connect the transmitter to the filter
vnit, The outer conductor of the line and the case of the filter unit can
then be eusily grounded, The filter can be constructed to give 7C db atten-
uation to all frequencies above 44 me, See figure 1, The Collins Model
35C-1 Low Pass Filter can be connected directly to the output connector of a
Collins Model 32V-2 or to the 32V-1 by replacing the antenna post with a
coaxial fitting,

(c) Shiclding of the transmitter can be resorted to if it is determined
that direct harmonic rediation is taking place from a source other than the
antenna, An integzrasl part of any shielded transmitter should be suitable
circuits filtering each wire emenating from the transmitter cabimet, Such a
cabinet would be inherently air tight so in the larger traansmitters, a means
of forced air ventilation would likely be necessary, 4 completely shielded
and well filtered cabinet is available for the “¥. _series transmitters,

This cabinet does not include the 35C-1 low Fass Filter since it must be
external to the cabinet to avoid coupling and the purchaser of a cabinct
will likely have a 350-1 filter already in service.

(d) Filtering the tolevision receiver antenna input can be effective if
it is determined thet the television receciver design is susceptible to low
frequency ( %/ me and lower) transmitter outputs, 4 suitable high pass filter
can be purchased or constructed from plans presented in the principal amateus
publications,

1.2, DESCRIPTION AUD APPLICATION OF THE 35C-1 LOW PASS FILT'ER.

The Collins Modcl 35C-L Low Puss Filter is designed for television in-
terference elimination where the interference is of harmonic origin, Refer
to figure 2 and figure 3.
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Figure 2 35C-1 Filtcer Schematic
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Adequate shielding is assured by constructing the filter in a metal
tube 3-1/8" in diameter and 10-3/8" long and by the use of coaxial input and
and output fittings, The unit is provided with a pair of studs for con-
venient mounting in the ventilation slots on the rear of a model 32V trans-
mitter, 4 short section of RG-8/U coaxial cable is furnished to connect the
filter to the transmitter, The input and output impedances arc 52 ohms, The
output of the filter should be connected to an antenna tumer or to a transe
mission line having an impedance of 52 ohms appearing at its termination,
The filter must never be used without proper termination on the output end
since high voltages likely to be developed may possibly damage it. The
filter is not as effective if it is mismatched, The filter has very low in-
sertion loss and can be expected to attenuate all outputs highor than 54 me
at least 70 db. It is tentatively rated at 500 watts (properly terminated),

2.1, THE BALUN AND IMPEDANCE MATCHING LINE,

2.,1,1, GEYERAL, - Since the forcgoing discussion on TVI suggests the use of
an unbalanced transmitter output, a means of coupling to a balanced antenna
from the filter output is in order, The usual way is to construct an antenna
tuner and place it in the radiating system. 4 description, complete with
photographs and schematics, of a suitable antenna tuner is given in the 32V
instruction book, The coils shown are available at the Collins Radio Com-
pany and the other components are readily available at any radio supply house,
An antenna tuner is sometimes difficult to adjust for proper loading and low
loss, The system to be described here is a wide band, low loss, simple to
operate system which will couple an unbalanced source to a balanced load and
at the same time provide a means of matching the impedance of the source to
that of the load, The load chosen here is 300 ohms becausec of the present
popularity of the high grade transmission line commercially available at
that impedance value. This system actually consists of two sections, the
balun and the impedance matching tapered transmission line, Actually the
balun is constructed to realize a small amount of impedance matching in it-
self (52 to 100 ohms), Characteristics of the balun and impedance matching
line gre such that over a four to one frequency range a standing wave ratio
of less than 2-1 is possible, providing the system is terminated in 300 ohms
resistive, The efficiency of the system is wery good even beyond the
specified frequency limits,

Refer to figure 4 for a chart showing the resistance and reactance
characteristics of the system to be described.

2.1,2, THE BALUN, - The balun is thc familiar "Bazooka" described in the an-
tenna handbooks, with slight modifications, The balun will operate over a
frequency range of 4-1 satisfactorily, thercfore a frequency of 18,5 me is
chosen to construct the balun around since the 4-1 freguency ratio will allow
operation from 7,0 to 30,0 mec using this frequency. Sec figure 5, The first
four fect of the upper half of the balun (scction a.) is just an extension
of the 52 ohm line from thc transmittore The next eight feet (scction b.)

is made from RG-11/U coaxial line which has the cffect of raising the im-
pedance through the balun from 50 to 100 ohms, Section a, and Scction b, are
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connected together with an 83-1J coupling. The outer conductor of the
RG-11/U section connects to one of the 1" aluminum tubes, which comprise
section d., by means of a special adapter, Thc center conductor of the
RG-11/T scction connects to the other 1" aluminum tube by means of an insu-
latcd wire protruding from the side of the adapter. A section of RG-8/U

12 fect long is used for the detuning scetion of the balun (soction ca)e
The shield of this scetion is soldered to the shicld of the balun input
line four fect from whecre the RG-11/U cable connects. The center conductor
is not used, At the othor cnd, the detuning section courccts to the sccond
1" zluminum tubc by means of coaxial fittings and the special adapters The
two elements of the balun arc separated with 65" spacers,

2.1.,3, THE TAPERED LINE, - The purposc of the tapcred linc is to transform
the 100 ohm impedance of the output of the balun to 200 ohms, This could be
donc in a singie quarter wave section but much broader freyucncy character-
istics can be obtained by using scveral quarter wave scctions of smaller im-
pedance jumps in sorics, 45 in the case of the balun, the length for cach
quarter wave scction is calculated using a frequency that is the arithmetical
mean of the lowest and highest frequency chosen, in this cuse 71 30 - 18,5 ne
2
which rcsults in lengths of about 12 feet for our quartcr wave scctions, The
characteristic impcdance of the first scetion following the balun is calcu~
lated at 171 ohms, which is obtained by the use of two 1" aluminum tubes
spaced 11/16" apart, The impedance of the first scction can be transformed
to 300 ohms by a quarter wave line constructed of 12 foct of 1/2" tubing
spaced 1,15" apart. The spacings mentioned are from the outside surfaces of
the tubces and not from the center lines, &4ny tyne of 300 ohm resigtive lozd
can be attached to the ond of the 1/4" line. The October, 1947 "Proccodings'
of the IRE page 1153 contains information on this syctem which mey be of in-
teresta

Relele ASSEMBLING THE BALUN AND TAPERED LINE, - Collins Radio Company is manu-
facturing a kit of parts from which a balun and tapcred line can be con-
structed, This kit can bc easily assemblcd using the ordinary tools found in
the tool boz. A&sscmbling the system consists of atteching the adapters onto
the end of the 1" aluminum pipe, placing and fastcning the various sprcadors,
and cornecting the scctions of the system togothor, The adapters arc inserted
into the cnd of the 1" pipes (one in each pine) and fastened with the 1/2"
8-32 screws provided, Each scction of transmission line should bc cquipped
with cprcadcrs eqgially spaced within the scction., After the various scctions
have becen assemblod, they can be attached together using the screws and con-
nectors furnishcd. See figure 5, VWaen using thce system, conncct the balun,
with its attached 20 feot of RG-8/U, directly to tho transmitter or to the
output of a 35C-1 Low Pass Filter. &nv bouds in thoe systom should be gradual
and the spacings between the two conducters must be maintained,
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315E-1 BALUN TRANSFORMER

DESCRIPTION PART NAIE PART KU:BIR QUANITY

7 to 30 mc Balun 3158-1 Kit 520 4704 00 1
Balun Cable Assenbly 504 4520 002 1
No. 3 Cable Assembly 504 4526 002 1
Support Plate 504 4525 002 1
Left Bracket 504 4522 002 1
Right Bracket 504 4523 002 1
1 inch Tubing 504 4527 002 2
1/4 inch Tubing 504 4521 002 2
No, 1 cable Spacer 504 4517 001 17
Nos 2 Spacer 504 4518 001 2
No. 3 Spacer 504 451% 001 8
Receptacle, single Connector 357 2005 00 2

female contact
Solder Lug 304 0017 00 1l
8-32 x 1-3/4 Screw 343 0319 00 8
8-32 hex Nut 313 0054 00 16
No., 8 flat Washer 313 0058 00 8
No. 14 bus Wire 421 1420 00 0.2 £t
6-32 x 1-1/8 PBH Screw 343 0337 Q0 17
6-32 hex Mut 313 0053 00 34
Double ended female Connector 357 9062 00 1

adapter
4=40 x 1/4 PBH Serew 343 0133 00 2
No. 4 shakeproof Washer 373 8010 00 2
4=40  hex Nut 313 0043 00 2
4~/0 x 5/16 PBH Screw 343 0286 00 )
No. 4 shakeproof Washer 373 7010 00 8
=40 hex Nut 313 0051 Q0 8
No. 1 Cable Asserbly 504, 4528 003 1
No, 2 Cable Assembly 504 4524 002 1
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