... Marconi Broadcasting Transmitter Systems

Features

Combines several F.M
channels into a common
output

Rugged coaxial construction
High power versions

Frequency range 87-5to
108MHz

Channel spacing as low as
800kHz

Air cooled

Good isolation between
inputs (typically greater than
30db)

Good input match (typically
better than 5% reflection)

Description

It is commaon in F.M broadcasting to radiate
mixre than one programme from the same
tranamitting site. While it is possible to do this
using separate antennas for sach programma,
itis more economical toemploy & cammon
antenna systam and combing the separate
transmissions on to a single transmission line
at ground lavel.

Marconi Communication Systerms Lid have
for many years specialized in the supply of
equipment for combining separate F.M
programmes for radiation from a common
antenna

Such comblning units must satisfy three
miain raguirements:

1) Low ingertion loss between each
transmiter and the antenna ;

2) Adequate isolation between any two
transmitters connected to the combining unit ;
3) A satisfactory match at each transmitter
input.

Im addition the criteria applying to all types
of capital equipment such as minimum size,
MiNiMUm power consumption, maximum
reliability, sase of access, ete. apply equally 1o
F.M combining units.

Various design approaches are possible to
achieve the electrical requirements above and
the optimum solution for one case will not
necessarily be satisfactory in another. The
ditferences arise mainly as & result of the
frequency spacing between the channals
being combined. Because of this, no one
design will be satisfactory for all usars. It has
therefore been the custom of M.C.5.L to
propase individual solutions to the particular
combining problems prasented by customers.

Meverthelass the resulting eguipment

usually embodies one of two desian types, and  Transmitters a1
sometimas bath in combination. These may be

describad in general terms as 'star-connected’
and Loranz ring -type’.

Star-connected combining unit

In this design (see Figs. 1 and 2 for a typical
example) the transmisgion lines from the
transmittars to be combined are joined together
wiith the line 1o the antenna at &8 commaon
point, thus forming a 'star’ connection. In the
lines between each transmitter and the star
point are connecied resonator-filters. Typically
these comprise two shunt-connected
resonators apaced by an odd number of
quarter wavelengths at the channel frequancy
involved. Each of thesa resonators is
equivalent to a parallel resonant circuit across
the line and is adjusted to provide a high shunt
impadance at the frequancy of tha transmitter
connectad to that line. [twill therefore not
significantly affect that transmission which
continues to the star point. At the frequencies
of the other transmitters however the
resonators present a considerable shunt
susceptance and therefore substantially
absort the other trangmissions arriving from
the star point, The second resonator in each
line reinforces the action of the first.

At the star point each transmitter input only
‘'sees’ the antenne connection, becauss of the
effect of the resonators in the lines from the
ather transmitters.

In practice, realization of simple theory is
imperfect. The shunt impedances presented by
the resonators are not totally without loss at
the resonant fraquency and some power i3
therefora dissipated in the resonators, this
power coming from the associated transmitter.
This represants an insertion [oss in the system
and may, depending upon the transmitter
powvers, requirg assisted cooling.

This type of combining unitis basically
simple and robust but has the disedvantage
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Fig. T Three channe! star-connected
cambines

that itis difficult to maintain a high cross-
insartion loss when the frequency spacing
batween different programmes is small.
Movartheless this type of combining unitis
sometimes suitable for frequency separations
as small as 1-5MHz.

[]

B

| I

]

"Star’ patnt

]

frocquendies 1, L &1 apartatl

Resonators L

Fig. 2 Typical star'-comnnected combining unit [schematic)




Ring-type combining unit

Whers the frequency separation between
programmes is 0 small that the method of
combining described above becomes
ungatislactory, a ring-type combining unit
rmay be employed. This takes its name from the
ring configuration of two intarconnected 2d8
couplers, with resonator-filters incorporated
In the two connecting arme. This is shown
diagrammatically in Fig.3.

The dizgram shows the combination of one
transmission, on fraquency f,, with an already
combined pairof frequencies (f,+f,), Two
single frequencies can be combined in the
same way. With the configuration shown in
the diagram the resonator filters are adjusted
toreflect f, but pass §; and i, Coupler A splits
f, into two equal components which are
reflected by the filter-resonators and
recombine in Coupler A, appearing at the
cutput port because of the phase relationships
involved. At Coupler B transmissions £, and f,
ara also splitinto two equal components
which pass the resonator-filters and also
recombing in Coupler A, appearing at the
same output port &s f,. Imperfactiona in
practice result in some of f, passing on to
Coupler B, and slso some of (f,+f,) being
reflected to Coupler B. These components
combine and appear in the load.

This type of combining-unit will clearly
function in a similar manner if the resonator-
filters ara adjusted to pass f, and reflect (f,+f,),
butin this casa the load and the combining -
unit output ports as shown in Fig.3 would be
intarchanged, The actwal cenfiguration chosen
in practice will be decided by weighing up a
numberof factors concerned with the
practical realization of the theoretical concept.
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Fig. 3 Typical ring’-type combining unit (schematic)

Practical designs

M.C.5.L have supplied many F.M combining
units using basic design concepts similar o
those described above, Two examples are
shown in the photographs, Fig.1 showing a
thres channel forced air-cooled star-
connecied type of equipment capable of
handlimg 10kW per channel. Figure 4 shows
one unit of & complax ring-type combiner
designed 1o a vary stringent apecification
capable, in combination with other similar
unitg, of combining up to eleven programmas

Fitg. 4 One gectiontof g five chanmnel combiner, capabie of

extension o eleven channels
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&l powers of up to approximately 20kW on
some channels.

The [atter illustratas the possibility of
prowviding complete combining unit systems,
i.e providing not enly combining units,
completa with cosling whare necessary, but
also by-pass amangements with automatic
control it required. Special accommaodation
requirements can also be taken into account.
For example, many units have been supplied
i a form suitadle for mounting on a wall.

Caonnections are usually made with standard
ElA Manges but other more apecialized designs
can also be specified, especially on low power
Urits.

Ordering Information
Whaen ardering or enguiring about this
equipment, the fiollowing details will enable
wour reguirements to be dealt with promptly
Fraguency of channels to be combined
Power of channels to be combinad
Minimum isolation reguirad betweaen
channels
Characteristic impedance required
Ambient temperatura range of site
Altitude of site.
Voltage and frequency of available power
supply.
Space available for sccommodating unit,
If more than two channels are involved, can
the unit be split into twoe or more mechanical
units 7
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