Technical Report # 19 #19

From: The Crawford Hill VYHF Club
Dates April 1982 (revised Oct. 198s%)

Subiect: A_Eix—-port GQuadrature Power Divider/Combiner

This report describes a relatively new and simple brangh-line
nybrig coupler which 18 a Si}-pErt planar network with

+our output porte. Each output port has egual amplitude. and
phase seguence o+ O, Y0, 18U ang 270 decrses. The network 1s
shown schematically by Figure 1 and may be constructed 1n CcO&x,
stripline. or cother tvpe line sections. trrarticularly note that
@ach line section 1S an electrical quartervave 1n lenoth, and
that all line sections have the same characteristic i1mpedance as
the terminating and drive port 1mpedances.

Alternatively, all line sections mavy be constructed with line
Sections whose Ccharactericstic i1mpedance 16 not exactly the
desired port impedances. ang then guarter wave linear
transtormers used at output ports where necessary. This
techniaue can be especially useful when constructing low loss
couplers +rom air-line sections o+ available materials, such as
copper tubing and wire.

An  experimental model for 432 mc/s built with sections of RG214
(50 ohms, double shield, silver plated) had a measured insertion
loss of 0.5 ob and an input port isolation of over I0 db.

This coupler can be used in combining four power amplifiers for
higher power generation, and in feeding a quad of dipoles such
as the NBS feed antenna to obtain circular polarization. Figure 2
illustrates these applications in schematic form.

The power amplifier application, Figure 2a, permits combining 4
two~-tube amplifiers of the type described in Report % & to
&chieve & kilowatt d—-c input power amplifier at 1296 mc/s with
little stress to the planar triodes. It is suggested that ¢to
minimize losses, at least the output combiner be constructed with
air—line sections.

The antenna +eed application i1s especially useful since it
permits achieving isolated left/right circular polarization which
is desirable i1n all EME communication to eliminate Faradav fading
and alsc to eliminate high-power T/F switchina. One 4orm ot this
apgplication 18 1in t+eeding a dual linearly polarized NBES t+eed.

A bDasiC NbY +eed 18 two 1n—-phase dipoles a quarter wavelength
above a one wavelenath sauare ground plane.

Figure ¢b shows & aquad o+ dipoles arranged +or dual iinear
polarization. By t+eeding each gipole +rom a port ot the six-port
hybrid. the preoper eoual amplaitude and phase relationship 1s
obtained to radiate and receive le+tt and right circular
potarization. The planar networit may be +olded i1ntoc & cube $or
convenience and ‘dummy’ line sections i1ncluded to complete the
cube and add phvsical strength &8s shown.

Note that pairs o+ parallel dipoles are fed at opposite sides oOf
their baluns to preserve the necessary i1n—-phase condition.
Heterence: A. A. M. Saleh, “Flanar Multiport Quadrature-Like
Fower Lividers/Combiners“”, IEEE Trans. on MTT Vol MTT-29, No. 4,
April, 1981, pp 232-337.
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