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THE R-9’ER

One-Tube Preamplifier Automatically Matches Antenna
ELECTRICAL CIRCUIT

A e S — =
INPUT | S |
| |
| = Ct |
: = }
| - I
| 7%2 !
LSHELD __ ]
= R, =
Fig. |—Circuit Diagram of the R-9’er
Gy, Go —5 mmf fixed ceramic R4, Rs —7,000 ohm, % watt
G, G —100 mmf variable (Card- R. —200 ohm,_ 1 watt
well ZU-100-AS) Ry —15,000 ohm, 4 watt
Cy, Cy, Cs, Cs—500 mmf 400 volt mica Ru —25,000 ohm, 4 watt poten-
* Ly, L. —Slug-tuned ceramic form tiometer (Mallory
(Millen No. 69041) ! M25MP)
10 meters—16 turns No. R —10,000 ohm, 1 watt
25 enam. close wound S —D.P.D.T, wafer switch

(Mallory 3222)
* NOTE: Constructors in Great Britain should use “Neosid” coil formers, Type
Drg 450 and cores Type Drg. 400, Ref. 900. Winding data as follows, 10
metres, 11 turns 24 S.W.G. close wound, and 20 metres, 29 turns 24 S.W.G.
close wound. Available from Neosid Ltd. 23/25 Hyde Way, Welwyn Garden
City. y

2 Fig. 2—Front View of R-9’er and Plug-in Coil



RE you having trouble picking those weak dx signals out of
the noise? The R-9%er, using a single General Electric 6AKS
miniature tube, is designed to do exactly that. The R-9er

is an electronic impedence-matching device and a broad-band
pre-amplifier, designed to work primarily on the 10 metre band.
(For the benefit of Constructors in Great Britain, Messrs. Ferranti
will shortly be producing Type 6AKS.)

PERFORMANCE CHARACTERISTICS

The gain which can be achieved by this unit depends upon
how well your antenna is matched to your receiver, but the
minimum gain which may be expected is 30 decibels—about 5 R’s!
This gain comes about in two ways. The R-9er, once it is tuned,
automatically matches your receiving antenna to your receiver.
In the usual ham shack this problem is not given much consider-
ation, but a tremendous gain can be obtained by a proper match.
The problem is doubly important on the 10 metre band, as at
this frequency the input impedance of the receiver may vary
widely from its stated value. For example, a widely known
communication receiver, stated to have an input impedance of
250 ohms, actually: had an input impedance of 1,500 ohms on ‘10
metres.  Tests made recently show that the average gain ex-
perienced, merely by properly matching the receiving antenna, is
from several db to as high as 30 db.

In addition to this gain, the 6AKS5 miniature tube acts as a
broad-band r-f amplifier stage, giving an additional gain of ap-
proximately 30 db. This tremendous gain is possible only because
of the electrical characteristics of the 6AKS5. This tube has a
transconductance of 5,000 micromhos, which means that a voltage
gain of approximately 35 can be achieved with a plate load of
7,000 ohms, as used in the R-9er. This amount of gain has been
available only by former tubes at marrow band widths and with
higher noise levels. The General Electric 6AKS has been designed
to give these high gains at wider band widths and at lower noise
levels.

Here then is what the R-9’er will do for you—60 decibels gain
(or more) if your present receiving antenna is not matched, or,
assuming it is perfectly matched, a 30 decibel gain. In tests
conducted at W2RDL’s shack, the R-9er brought in signals which
could not ordinarily be heard even with the use of the BFO!



CIRCUIT DETAILS

Referring to Fig. 1, the circuit consists essentially of a broad-
tuned grid and broad-tuned plate circuit, a standard cathode bias
system, and an adjustable screen supply. The grid and plate
circuits are identical except that capacitor C; is employed as a
plate blocking capacitor so that the plate tuning capacitor may
be grounded.

In the grid circuit, capacitors C, and C, form the impedance
matching network. A regular two-wire transmission line from the
receiving antenna is brought to the input terminals, or a single
wire antenna may be used and connected to the input lead which
connects to the junction of C, and C,. Inductance L; must be
tunable so that resonance may be achieved after C, has been ad-
justed to match the antenna. Once C, and L;, as well as C, and L,
have been set, no further tuning is required for operation on that
particular band.

With the constants shown, the R-9er will match any input
and output between 16 ohms and 2,700 ohmms. This may be
calculated:

Impedance - ‘,Z,O‘OQ‘_

G+ G
G

The same formula may be applied to the plate side by substi-
tuting Cg for C; and C: for C,.

All constants given must be strictly adhered to in duplicating
the R-9%er, as even the values of the by-pass capacitors are im-
portant. R, and R; must be 7,000 ohms, as the band-width will be
altered and the impedance formula changed if different values are
used.

The band-width of the R-9%er with the constants as shown is
approximately two megacycles on ten metres (28-30 Mc), drop-
ping off only one or two db at each end of the band when it is
peaked in the centre of that band-width.
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