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A CODAXIAL LINE FEEDER DILEMMA - L+ Jeo Smith [UKELJ]
~= Balanced vs Unbalanced Feeder Lines

Among the many technical problems which beset me in my hobby of amateur radio, is
one for which I have never heard a truly convincing answer, and which invariably causes
strong arguments! The problem is this:

A dipole is a balanced antenna, i.e., it is symmetrical about its feed point. It
should be fed, therefore, with a balanced feeder. To feed it with coaxial cable is "A
Bad Thing." My question, why is coax-feed such a "Bad Thing?"

The argument against coax-feed is that current flows in the outer screening, causing
radiation when coax is connected to a balanced load. ' Fair enough. What, however, is a
""balanced" or "unbalanced" load? The usual diagram showing a generator, the feeder and

load appears Eﬂu?= . | If the gensrator resistance, Ry is equal

““—”“"*‘{?‘““‘ T e tf‘“‘] to the load resistance, HL which is equal to

> | C the characteristic impedance of the coaxial
SR ’ cax,  F . >
r 4 =h = = feeder, Zy, then all of the power generated
Qﬁ} J R ] by the generator is dissipated in load, HL
Ht:f"g Z,=Ra= R, 2 [assuming a lossless line, of course]. Again
- ° g e fair enough. This can be demonstrated easily

by a transmitter having an output impedance of
700, a length of T0q coaxial cable, an SWR meter, and a 700 dummy load. BUT =-- is that
dummy load balanced or unbalanced? It doesn't appear to matter! Therefore, provided that
the dipole presents a 70n resistance to the coaxial feeder then all of the power, it would
seem, will be dissipated in the antenna.

Since we have found that the load need only be equal to the coax feeder impedance,
what next? Well, the argument goes, the antenna by radiating power will induce voltagses
back into the feeder. True. If a balanced feeder is used, then the induced voltages
cancel because both feeder wires pick up the same voltage, Rgain true. O0On the other
hand, with coax-feed the induced voltage occurs, we assume, only in the outer screening,
and very little in the inner wire, so that radiation must occur, since cancellation can
not.

What purpose, then, am I serving by inserting a balun device in the ".ye" of the
antenna, and feeding with coax? The antenna will still induce voltages into the coax
below the balun and cause feeder radiation. It transpires, therefore, that if the an-
tenna is fed with coax, even if the balun device is 100% efficient [which it most cer-
tainly will not be], then feeder radiation is unavoidable!

Only if the antenna is mounted on a metal tubular mast with the coax-feeder running
inside to shield it from radiation from the antenna, will feeder radiation be eliminated,
But now the mast radiates it instead. At this point the technical boys turn purple and
start becoming violent.

Finally, it still appears to me that if almost any antenna is fed with coaxial caHe
right up to its "eye" irrespective of any balun device being used, feeder radiation will
occur. Further, that feeder radiation occurs, and the average amateur [in blissful ig=-
norance?] does not notice it at all in practice. The only antennas likely to be least
affected are the sleeve dipole, and to a greater extent its cousin the ground plane. To
feed a dipole or its variants like the Yagi array etc, balanced feeder must be used when
within 1/2 wavelength or so of the antenna if feeder radiation is to be reduced to an
insignificant amount. o Poem B

Can anyone show me how my answer to the problem, and the conclusions I draw might
be wrong?

[[ How about it, gang? -- Ed.]]
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TRANSISTORISED TRANSMITTERS, Part VUII

PART VII-A e RLEG

Bowing to popular opinion, I take this opportunity to keep [ralatiuely] quiet
for a change, and to present some practical transmitter circuits, rather than lengthy
sermons on Stability. I must, however, refer you to the following very good
references on the subject, to be read thoroughly by any serious experimenter:

1] 'silicon Power Circuits Manual' published by RCA. This contains all of the dis=-
tilled wisdom of their Engineers, if it has not already appeared in their other gem:
"Transistor Manual' Either of these may be obtained from Oklahoma, as detailed on
p. 110 of the 1968 EEB, for about $g§2.20, post paid, or rather more from Melbourne
bookshops -- probably available 'too from nwu/ﬂcﬂ here. Together with much practical
design, RCA investigates at length the criteria for Stability of transistor ampli=-
fiers, and very practical steps to maintain it. Coupling and loading criteria ars
also covered, with relatively simple charts and graphs.

2] G3VA's 'Amateur Radio Techniduea' [or 'Technical Topics'], reviewed in the Oct/
Nov 1968 EEB, and his monthly column in Radio Communication [ex— RSGB Eullstin].
Practical circuits and some background are sensibly presented.

3] 'Amateur Radio Circu%%s Book,' reviewed in the Aug. 1968 EEB.
57
4] In addition, the 1968,periodical literature is bulging with transistor transmitters

design hints, and many practical circuits. In addition to the fine coverage by our
Amateur Radia and Break-1In, particularly good material is obtained from GST, Ham
Radio, and 73. CQ and \ireless World have some too. I hereby resist the Lemptation
to present a long list of references From these works, but if you are interested, you
will be well rewarded by consulting them, from friends or from libraries of the WIA
or NZART. It is hopeless for most individuals to subscribe to everything, but why
not get together with your friends, and subscribe to one each, and circulate the
magazines when they arrive?

I must note that the circuits to be presented here do not necessarily posses
ideal characteristics; they share only one strange property;: they work! I do admit
that this exalted state may be obtained in many instances without elaborate precau=-
tions, but sometimes it may not, as some correspondents have verified.

If you do run into instanility [e.g., parasitic oscillations, unexplainably low
output and hot transistors for reasonable drive, unaccountable distortion on modula-
tion peaks, outright oscillation of amplifiers, or unaccountable failure of one
transistor after another even though d.c. voltages and driva appear to be right], you
might try a few of the more important remedies; one might think that precaution would
be easier than cure, particularly for printed board layouts:

1] Bypass larqe [e.g., O.Dl-U.luF] condensers with small ones [e.g., O.DOluF] of good
r.f. quality [faadthruugh best, avoid paper types], and conversely. Ceramic disc
types are good, but Keep leads short. In addition, d.c. bypassing or heavy de-
coupling with electrolytics across the power supply will reduce other types of
transients, particularly for mobile installations.

2] Use ferits filtering elements in supply leads, and in base or emitter circuits,

3] Keep all transistor leads as short as practical, parcicularly the emitter lead

of a common-emitter stage. \Where an emitter resistor is used, it should be bypassed
quite effectively [See Footnote, EEB, July 1968, P. ?O]. Deliberate non-bypassing
of an emitter resistor is another matter, into which I shall not delve here.

4} RF chokes, when used, should be poor quality, namely lossy. Use wirewound resis-
tors of suitable value -- I'm not Joking. Use tuned circuits to avoid this dif-
ficulty., It must be noted, however, that a suitably designed L- or T-network for
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interstage coupling will generally give better power transfer than an inductive link,
or in any event it is easier to adjust for optimum match; matching with transistor
circuits is considerably more critical than with valve ones.

The small RF chokes found on computer boards have the desirably lossy characteris-
tic, if a suitable value is found, but beware: Their high resistance can cause dif=-
ficulties if inserted in a collector circuit carrying appreciable current. If you do
use a choke, it ought to have an impedance no greater than ten times that of the cir=-
cuit it is shunting.

5] Keep input and output circuits reasonably separated; run a shield directly across
the transistor socket betwsen base and collector [for' common emitter], and earth it
suitably. Avoid magnetic coupling of input and output. Return all bypass elements
to a common point in each stage. Toroids have less external field, and reduce the
shielding problem considerably, although they are somewhat less efficient.

6] Output tuned circuits should have sufficient U; use large wire, and large C.

7] Use transistors with more frequency and voltage rating than needed, but better re-
sults may be obtained if the transistor has an fT not > 10 times the operating fre-
quency; this reduces tendency to low-frequency parasitic oscillations, which are the
main types plaguing transistor circuits.

8] When all is presumably well, check the circuit in operation, with an absorption
wavemeter [e.g., diode, coil, meter]| to attempt to detect undesirable frequencies of
operation, both lower and higher than the operating frequency. This is desirable as
a wise precaution. in any event, preferably under reduced voltage and drive. Remember
that if you do not apply drive to a Class C transistor, it will have no output;
several protective circuits use this property to reduce drive immediately if the VSWR
rises excessively in the output [EEE Silicon Power Manual, A.R. Tachniques].

Even with normal collector voltage applied, you can still check an amplifier by
applying reduced r.f. drive; if instability is evident, or if excessive inductive
collector load impedance is present, you can detect it without sacrificing the tran-
sistor.

9] For AM collector modulation, best results will be obtained if the final is tuned
up when double the collector supply voltage is applied [withnut mndulatiunl] -= briefly
to avoid overheating the transistor; the reason for this is the fact that a transis-
tor acts like a voltage variable condenser, and presents a capacitance to the output
tank which depends on collector voltage. Therefore, optimum tuning will be different
for modulation peaks than for troughs! An alternative method is to tune without
modulation, then retune for maximum output under full modulation; the correct adjust-
ment will be slightly on the low frequency side, because collector capacitance de-
Creases as collector voltage increases. fr is also affected [c.F. EEB, Dec. 1967];
unfortunately this causes an input Z mismatch, so somewhat higher driving power is
required for a properly adjusted collector modulated power amplifier [and modulated
dri .
Jiﬁui%Lp drive below BVebo lsvel.

I shall have more, much more to say about all of this in due course, never fiear.

I am, by the way, quite disappointed that no one rose to the occasion of summarising
the article on Transistor Parameters to make it more generally understandable, as re-
quested on p. 50 of the May 1968 EEB. This is really a pity., What say?

PP2IIIIIIIIOIOOO5DD
PART VII-B: A two-wait Six-metre QRP Transistorised Transmitter, -- K.M. Kelly [UK?LL]

This unit uses the excellent S.T.C. type 25C32, which has good performance, and
very modest cost [in the dollar and a half range]. I ,use two of these on 12V at 52Mc
with an input of 2 watts, in the following configuration:
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1
2N3693 Overtone # 2N3693
! |

: —>0UT
| Xtal Osc. Driver . | Driver |H%H“‘~E'25E32 — -
The STC transistors are fitted with the "cogwheel" type heat sinks, which allow 50%
more power rating in free air, and probably twice more 5 then bolted down to a

suitable heat absorbing surfact. In the above application, with the transistors in
air they get only warm. The schematic diagram for +“*= transmitter is as follows:

Lys L2, and L4 are toroids or air wound with 24 gauge to resonate at the overtone
frequency. L2 can be about 7T on 1/2 in. dia. air, with L3 one or two turns, as
appropriate for drive. Likewise for Le. The tap on L4 can be adjusted to suit
drive; start with entre tap. Better coupling can be obtained by using a tap on L4 to
feed the base of Q4, but it is less easy to adjust drive than when using a like. L
is 6=TT No. 14 wire on 1/2 in. air dia., with tap about 1T up; adjust the latter to
suit impedance of antenna used. Drive is adjusted as necessary to obtain desired
input. With final loaded, collector current would be about 160mA. For a note on
driving power requirements, see EEB, August 1967, p. 104.

The books tell you that paralleled Final transistors should either be well
matched, or the bases fed separately to ensure equal collector currents, but no
difficulty was encountered in this instance.,

4y and Q2 can be Fairchild 2N3693 or 2N3643 or equivalent. 03 is 2N3643 or
AN3642. Q4 is a pair of STC 2SC32 transistors. So far, all the silicon transistors

I have tried have stood the treatments I have given them, but a couple of AFY19
germanium types bit the dust. The latter, however, were rated at fairly low voltage,

and this was probably relevant. For two transistors having the same voltage rating,
the germanium one should be more robust to transients. In the present case, the
output transistors were able to stand up to severe mismatch, probably because actual
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BVces was higher than specified by STC*. [Ed note: Consider also possibility of Fair-
child AY6102 at 3W P5, or suitable Mullard item; see EEB, 1968, p. 117 and refs.]

The modulator was a single ended 2N301 [equivalent 0C26, etc], consisting of the
transformer and output transistor of an Astor car radio. If more modulation is re-
quired, add the collector voltage line of the drivers to the modulated line via a tap
on the modulation transformer, or [better] use the ingenious two-dicde system des-
cribed on p, 95 of 'Transistor Transmitters for the Radio Amateur' by Don Stoner
[sams, publ.] [[Oh yes, that's a good book tos, add it to the list on p. 3 here -~RLG]]
but note the error in their figure, concerning consistency of connections to the
modulated stages [sae EEB, Dec., 1967, p. 170 for details; the book has several other
minor errors which I shall discuss here eventually -- RLG]. [Also appears in Mullards
'Practical Planar; EEB p. 117]

The construction was on a printed circuit board, each stage was shielded, and al
leads were very short, which undoubtedly contributed'to the Stability which so
exercises the EEB Editor.

Transistor Characteristics
For reference in utilising alternative transistors with suitable characteristics,
the transistors mentioned have the following brief characteristics:

I _ Pe Derating BVUgp* BVgeg* f Vsat At Cob p PG At
[259C case] s b3 e [10V] &

2N3642 TOOmW TmwW/OC., > 60V > 45V >250Mc 0.35 500mA BpF 600mW 8db  30Mc.

2N3643 60 30 9db

2N3693 500mW  Smw/°C 45 45 200 =-- -- 3.5 --  32db  1lMc.

25C32 1.5W 12.5m4/oC 0 25 125 0.55 30mA 7  >600? 19db  30Mc.

A Practical Matter

Leo talkea a lot about problems, but I'm afraid that a lot of the literature
available blinds me with science. I find it quicker to " try it and see." [[ Ed.
note: it helps considerably if you are blessed with the natural intuition with which
Ken avoids difficulties]]

LK

PART VII-C: A 200m/ 6 FMetre Transmitter == W. Henry [VKTuwH]

The circuit on p. 7 uses a 2N3642 in an overtone oscillator on 53WMc driving a
common emitter final 2N3642 with a conventional tank circuit wound with heavy gauge
wire, having low L/C ratio, and with the antenna very tightly coupled. The coils
were wound on 1/4" Neosid 50Mc standard Ferite UHF COTEs.

The best driving condition was found to use
the base circuit of the final amplifier; a small
by the self-bias action of the 270q resistor and
efficiency, and drive is not enough to drive the
emitter resistor was used! The driving link had

the simple configuration shown in
amount of reverse bias is developed
C [ = 0.001pF]. This improves

base into the BVgy, region. No

to be very tightly coupled.

The 2N3642 seems to have great possibilities as an amplifier up to 52Mc [nr

mﬁre] for low power applications.

I am also using one in the final of a 6 Metre
Walkie-talkie which runs 200mW input from a 9V supply.
this is about the maximum possible input obtainable from this supply voltage.

Experimentation shows that
If you

seek more power, an increase of supply to 12V increases the input to 500mW, and one

transistor operated quite happily on 18V at 1.8u

input for about 5 minutes or so

without getting to the 'ouch' point [[ But if you modulate it at this voltage you

*Ed. Note: Actual breakdown voltages are usually

measure them.,

considerably higher;
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200Mw 6 “etre Transmitter by VK7wH:

sy i
AN 64 FeVYRTE)

better have the final well tuned and well matched! -- Ed.]]

I should point out that the voltage of the driver stage [tha nscillatur]
was also increased along with the final, increasing drive as necessary, At
18V supply, modulation could be a problem. BVcbo is theometically 60V, but
actual bregkdown voltage of some units tested as high as 90V, which undoubtedly
explains the ability of this transistor to withstand these valtages.

A heat sink was not used in this particular installation, though it might
seem advisable, particularly if ambient temperature is high, or input power is
increased. The 2N3642 has a size close to the standard 'T0-5' case, and a simple
heat sink could consist of a strip of sheet metal bent [on a separate former!] to
the right diameter, and kept in place with a metal thread. Or one of those clever
'cog wheel! type heat sinks could be used. They appear sometimes on computer circuit
boards, or are available from STC, as . described above by Ken Kelly. I ought to
emphasize, however, that there is little point in fitting a heat sink unless the
tramistor gets too hot [say, to sizzle water].

In summary, I might say that this unit is extremely stable. Two versions were
built, one on matrfix board, the other on printed board, and both worked first up.
Hand capacity effect is negligible, owing to low circuit impedances.

noanoonaonaonooonnonnn

DIODE PROTECTION??

It might be well to point out to Electronics Australia authors and others, that
the point of diode protection is to protect meter movements -~ not diodes. A few
months ago that magazine featured a transistor tester [of reasonable though limited
design] in which the 'diode protection' was arranged thus: [PTa]
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= The resistance was part of the meter-protection
: '{ET A circuit, according to the authors, but it was not.
R | \L;}/_ﬁ Diode-protected meter circuits work by virtue of
0 W\—+ —0 the sharp voltage threshold of conduction of a
| FN, ' forward-biased diode. Without taking up space here
*@— to draw the typical forward characteristic curve,
you know that a diode does not £art to conduct
until the forward voltage across it exceeds some
threshold value, which is about 300mV for silicon, but which varies from one diode to
another. If the diode is connected across a meter movement, increased current through
the meter will produce a greater voltage drop across it, and when the voltage exceeds
the diode threshold, the diode will conduct the current rather than the meter, pro-
tecting the latter from burnout -- although the needle may be bent. The effectiveness
of this protection may be increased considerably by placing a resistor in series with
the meter, in this manner: ' ' R
Now the voltage across the diode is greater for a : 'T(E::;jl__
A, !

given meter current, and the diode conducts sooner, e WA

protecting the meter for sven modest currents, and - —0
even reduces the tendency to meter needle bending. R T
In practice, one merely runs full-scale current Losorrizte st st o) SRRSO SR
through the meter, and increases R until the meter ;

reads perhaps 1% low at FSD [or just barely dis-

cernible, if you prefer]. At this setting, full protection is afforded for overloads
exceeding about 1.5 x FSD, up to truly prodigeous overloads. A higher current-rated
diode will protect somewhat more efficiently at very high overlaods. Without the
resistor, the protection does not start until about 3 x FSD, and does not become
really effective until 4 x to 5 x FSD, according to my own experiments.

Obviously this extra resistor is not practical in already calibrated multimeters,
because it would affect the current scales, but it is quite a good idea in new equip-
ment -- if correctly placed, and adjusted to optimum value for a given meter and
diode. I might also note that silicon diodes are more effective in this applica-
tion than are germanium ones, because the threshold of germanium is more sloppy =--
more likely to affect calibration at low currents.

A2 K2 XD KD KD K> XD
LETTER TO EDITOR
Heat Sinks

It is possible to use aluminium building channel as a cheap source of heat sinks.
It comes in different dimensions, with long and short legs, and in thicknesses from
l/E" to 3/8". At 90c a pound, it is considerably cheaper than the commercial variety,
and works well. Three reasonable heat sinks can be cut out of a length weighing one
pound. 0On the other hand, it is possible even to sconomise on commercial heat sinks.,
If you buy the biggest size, e.g. 8", you can cut it in three pieces, with a con-
siderable improvement in cost.

-- G. van Leuven, Naracoorte, S.A.

[[1f a heat sink is made of shiny material, it helps considerably to darken it. This
can be done easily by smearing it evenly with black 'Texta-color' or '"Dry Ink' or
equivalent acetate-base marking pen. Ordinary enamel paint should be avoided; it
holds the heat... In 'Hints and Kinks' of 4sT, Sept. 1966, p. 85 is described several
useful ideas along this line. They mention the old but useful idea of bending a strip
of metal about a drill one size smaller than the transistor; it can be used to hold tte
transistor down to a chassis or larger heat sink. The QST article [by W1CER] also
mentions the building channel, with the interesting variation than channels of dif-
ferent widths can be bolted together, to form the equivalent of 'fins' from the bent-
up edges; the greater centre thickness is also beneficial -- Ed.]]
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H D U E F| -l- | S' HB Please say that you saw it here!

PERSONAL ADVERTISEMENTS FREE IF MODEST SIZE. COMMERCIAL ADVERTS lDE/LINE, $1.50 half-page
$2.00 full-page, can be spread over several issues. WE RESERVE THE RIGHT TO EDIT COPY.
CAVEAT EMPTOR [ "Empty barrels make the most noise"] !

E 5 and I Electronics is now expanding its stock line to include some choice items;

&2N3055 Transistors... [see p. 119 of Gct/Nov EEB] These are silicon mesa power trare-
istors, and are very versatile. El. Aust. has used them in several projects, and possiby
this is the reason for their popularity. The graded price structure is as follows;

$3.99 ea; $2.40 ea [2 or 3]; $2.20 ea [4 or 5]; $2.10 ea [6-9]; $2.00 ea [10=50 transis-
tors per nrder]. These prices include the insulating kits sent with each transistor,
and comprehensive data sheets, and postage...,

*Zeners... These are 1W 5% types coming in the ranmge 2.4 to 16 volts. The 1W rating
is ultraconservative [sic], being specified at 50°C ambient, and 150°C junction! Un-
fortunately, no discount for quantity is available: $1.50 each, including data sheet and
postage...

*Heatsinks... Cooling clips for TO-1 transistors [AC132, etc]: Sc each, including pod,
Minimum quantity per order, 5 clips. Also screw-locking [NOT push-fit!] TD-5 and TO-18
radiators and heatsink adapters - send for prices and specification sheet, which I should
have by the time this issue is printed. We can also supply Varicaps, FETs, HT transis-
tors, HF transistors, Avalanche rectifiers and high-power zeners, if given sufficient
demand.

*Please note that ALL items that we sell are new, direct from the manufacturer, and
are not in any £nse disposals items. We are also proudly distributing articles on how to
build power supplies for transistor projects. They are cheap to build, and the articles
give you plenty of information = enough to design a power supply to your own specifica-
tions. The power supplies described are [prices include pﬂst],
9V, 6V 500mA experimenter's POWEBD SUPPLYs o 4 o o ¢ ¢ o s o o s s s s o o s » o o «$0,50
2-40V 1A high quality power supply [with option to make it a cheaper E-ZDU]. . $1.00
0-62V  3A superlative pPOWBT SUPPLYs o o o o & « o o o o o o s o o s s s s o o 4 $1.50

Please address all cheques and postal orders to Chris Horwitz, the founder of ES and I
Electronics. All requests for further information and for data sheets are welcome and
will be dealt with promptly, I hope!

ES and I Electronics 81 Prospect Rd, Summer Hill, N.S.W. 2130

PART-PAC SPECIALS FROM KITSETS AUST.

RESISTOR SPECIAL PACS: We supply three resistors of each wwlue between 10n and 1lMeg,
different values, a total of 171 resistors:
1/4w = $5.13; l/EW = $6.84; 1w = $9,90. Excellent to stock the parts boxe.

RESISTOR SPECIALS: Carbon Film highest quality type. Any standard value in range shown:
1/4M 5% tol: 4c ea or $3.00 per 100. 1lQ to 6.8Meg.
1/24 5% tol: 5c ea or §.00 per 100. la to 10 Megs.
W 5% tol: 8c ea or $6.50 per 100. 1o to 10 Megs.
Please note that the total quantity may be made up of different walues
to take advantage of the quantity buying discounts.

ELECTROLYTIC CAPACITOR PRICES; 10W\V: ELECTROLYTIC CAPACITOR PRICES; 25WV:
SuF s 12c¢ 100uF : 19c SuF ¢ 16c 100uF : 25c 2000uF : 95¢
10 13 200 25 10 18 200 29

25 14 500 33 25 20 500 40

30 15 1000 49 50 50 1000 60

50 17 These units are new, top grade for printed drcuit mounting. Guaranteed,
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" KITSETS AUST PART-PACS {cuntinued :
POLYESTER, 100WV, radial leads |all in pF |:
Tc_each: 8c: 0.015 10c: 0.040 l4c: 0,080 28c: 0.47uF
0.0010 0.,0047 0.020 llc: 0.047 15es 0.10
0.0015 0.0050 9c: 0.022 ===
0.0022 0.0068 g = 12c: 0.050 17c: 0.15
0.0030 0.010 0,030 =
. ° : 0. 20c: 0422
0.0033 10c: 0.033 3ot 0,068 =

750w TRANSISTOR AMPLIFIER: Beautifully made; see details in last months EEB. $5.80 +20cPpP.

SERVICE: These components are all new, and their quality is guaranteed by us. We des-
patch all orders promptly; if the order is received in the morning mail, we despatch the
order that afternocon. Please allow 10c postage and packing on all orders, unless other-
wise specified above., We very much regret the constantly increasing postal charges, but
it is a matter beyond our control.

—===>  KITSETS AUST., BOX 176, P.0., DEE WHY, N.S5.W. 2099.

— = = o o mm omm s mm e owew  omm ma mm el I — — - — I — O R — B L
- = = = =2 =2 =Z = == = = = = - _— =2 = = = = = = = = = = e R S R — A — S — I N N — S S

ADDRESSOGRAPH PLATES, $EQ/M, ideal for filing labels by month, even if you do not use
tha addressograph embossing. Greatly simplifies addressing. Item at, cfﬂ EEB.

6064 VALVES, Special industrial 7 pin miniature high quality pentode, like 6AM6. Resembles
6AU6, but more gain, less capacitance. Excellent for r.f. and audio; may be triode
connected. 4 for $1; 10 for $2; 25 for $4, including post.

POST "FREE' FROi D. J. BEDFORD, 59 Central Ave., Moonah, Tasmania T009.

CHOICE TRANSISTORS: 2N3819 MOS FET's, 70c ea. 2N4250 high gain low noise very linear
PNP transistor |Sce EEB, June/July 1967], 80c ea. Many other new transistors and diodes
also available at very modest prices indeed; see July 1968 EEB for details. Pack/Pdst =
15c. --> Custom Electronics, Box 1452-L, G.P.0., Adelaide, S.A. 5001. No S5.A. sales,
£00000000000000000000

A NEW USE FOR CW

The Oct. 1968 Auto-Call described a novel idea by Norman E. Elsas: It seems that
75% of blind persons find it impractical to learn Braille. So you need only substitute
the Morse Code! 1t can be punched out on any typewriter using just two keys, and more
rapidly than Braille. The typewriter embosses the paper so that the code symbols can
be read by touch; you start at tke bottom of the page with the typewriter set on the
'stancil! position, and work up the page. It can also be done with a hard pencil.
VKTZZ says that the deepness of the impression is more important than the spacing, so
you will want :to use a thin card, and press quice heavily; but allow spacing between
letters, and amnle between words. They say that a2 seven year old child, sighted or
blind can learn the code in a few hours, and this system would allow blind peopls to
communicate easily with sighted ones. Sounds like a lovely idea.

L T R R

EDITORIAL -- RLG
Frapnuary Issue! EEB never publishes in January, but to squeeze this one in we have in

e e

vented a new month: Frapnuary. Also solves the problem of not enough months in a year.
By the way, the symbol over the 'Postage Paid' on P. 14 is a NONODE: No current flow!

Erratum: I'll bet you couldn't find "Fig. 3' in iJj:h {JESH

last month's article on Meter Shunts; it was _ﬂhiL::ﬂ }T"'n ; r
well hidden, wasn't it, but here it is again: INCA o LA

By the way, if you have difficulty obtaining COMBINAT/@eN SHUNT

resistance wire, it can be ordered from Post Radio Supplies, 33 Bourne Gardens, London,
E.4. But first try J. Muntz, 12 Voumard St., 5. Oakleigh 3167 for local information,

EEB's Quinguennial [ "Five-year labour"]: Five years, heavens. We seem to be established
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in the electronics world, because we are receiving some nice articles, and soms thought
provoking letters. I won't take up space here listing them, but if you renew [prumptlﬂ
I don't think you'll be disappointed. I might mention that I like the kind of think=-
ing shown by the Antenna Feedline Dilemma in this issue. I don't think the author is
right, though his argument sounds convincing, but what matters is that this kind of
thinking is occurring, and we are pleased that EEB can be a voice for it. More, pleass

EEB goes Bimonthly: I have rewritten this paragraph five times, but I think that the
only thing that need be said is that eleven issues per year is simply too much demand
on precious spare time. A bonus for publishing six or eight copies per year will be a
budget more in accord with reality; with capital investments and various postages, it
is really remarkable how much it takes to finance a magazine. But --- I have some
misgivings. Even at the three year rate, 9-12c per issue is a lot to pay for a casual
romp through electronics. Therefore, if you are a finmancially-embarrassed student,
you can subscribe for 75c per year if you wishj; but if so, send P.0's, not chegues,

An incidental benefit will be the fact that EEB will not add excessively to the
terrible deluge of printed matter that lands in your postbox. 1 think that a monthly
schedule is too often for most magazines, and several publications have shown agree-
ment with this by going bimonthly. Wouldn't it be nice if Electronics Australia would?

The size of EEB: In the same vein, how big should a magazine be to be READ? We get all
kinds of queries which show that EEB doesn't get read very closely, even by those who
would have most to profit by it. Or I'll make an outrageous statement which goes un-
challenged. Yet, we get frequent letters complimenting us on EEB, and exhorting us to
keep up the Good Work. Y'know what all this means? It means that EEB is highly ad=
mirable, and bloody useless. Now, don't get me wrong; I enjoy this work. It makes me
feel creative, useful, fulfilled, but I like to think it is sometimes useful,

I have noticed that the effectiveness of EEB RELATIVE DEGREE
decreases in proportion to its size, in the approxi- OF USEFULNES jﬁf#r-
mate manner shown in the graph at the right. I have
tried this several times, the most recent being the
bloated Oct/Nov and Dec. 1968 issues. The conclu-
sion is quite inescapable: When EEB gets larger
than a size which can be perused casually with in-
terest, it gets thumbed-through in the same way as .
the big slicks, and then tossed into the bookshelf 0 2 10 _15 20
as another admirable trophy. For this reason alone Pages per issue
we shall keep the size of 1969 issues down to 14 pages or less, even at the price of
breaking up articles. Better to publish an extra inbetween month [grnan} of smaller
size.... Obviously I have to condense Editorials; this one started out as four pages,

EEB Staqgers inta 1969: Last month I mentioned that not was as simple as it once ap-
peared on the addressing scene. Addressograph has decided that ourp quantity is not
sufficient to qualify for the reasonable embossing price. This was a rotten blow, be-
Cause we had changed over our whole addreﬁsing to this marvelous system, but since em-
bossing machines cost about $700, there seems nothing to do for it. So =- its back to
gummed labels, but with a difference, in which Editors of sistep publications may be
interested. We shall Put the Addressograph plates tao good use. Each has room for a
little metal tab which shows the month of renewal. This allows alphabetical filing,
but allows plates to be pulled for renewals. Well, we shall simply print up the ad-
dresses on gummed pPaper as before, but file the gummed labels with each plate, sticking
one of the labels to the plate for identification. This will keep much of the versa-
tility of the previous system, and gummed labels are cheap. Alphabetical filing is
really necessary; cross-reference systems can drive you crazy when the mailing list
gets to 500, which it is now approaching. And renewals and new subs will, for vari-
OuUs reasons, often have various renewal months on a given page. Myomy,
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The Australian Experimenter Again: Last month you will recall that we announced
the unfortunate demise of Clive Witchell's magazine by that title. It appears that it
has now been ressurected, owing to a flood of sympathetic reader response. I have not
always had favourable comments about JAE, but Clive is guite correct in asserting,
albeit bitterly, that small magazines have more important things to do than criticise
sach other. 0On the other hand, constructive technical criticism benefits everyone. W
always welcome letters of that sort which can be published, and we trust that Clive
does too, His reborn magazine is now priced at a reasonable level, 10c per copy in-
cluding post, and contains the usual interesting material for beginners, with emphasis
on review of basic physical principles. His principal advertiser is "Bermards Radio
Books,' and I have found those books to be very good indeed. A sample copy of TAE can
undoubtedly be obtained by a SAE to 2 Ethel St., Moorabbin, Victoria 3189,

Around the Shop: As the December renewals and subscriptions came in, I was amused to
see that the big promotion involved in sending extra December issues out resulted in
about ten new subs. That means that they cost us only about $3 per subscriber. I do
value your subscriptions, but what did the other 440 of you do with the extra copy?
It is difficult for me to believe that anyone could resist such a temptation as the
December issue, which was particularly attractive [by no great cuincidenne].

The advertiser on p. 119 last year who wanted EEB's got a response with an offer
for a Vol II for about $3.50. Whatever you may think about such things, I must admit
that it is flattering to the ego. Vol I doesn't seem to be available at any price.
Far be it from me to suggest that EEB makes a good Investment [at least], DUt eesccns

Many thanks to the chap whe had the consideration to return an extra back cover
which was included accidentally with his, and which was addressed to someone else. He
ensured that the other's copy was delivered promptly, and saved us a complaint.

XYL?: A renewal ended with the comment, 'I am only the XYL'! My word, I wish I could
train mine that well. WNever mind, but that term 'XYL' must go. I have deep doubts
that there exists a female on God's Green Earth who is willing to admit that she is no
longer young. Shall we adopt the term gaining pPopularity abroad, 'YF'? It can be
interpreted as 'wife' or 'young female' as you please. I am, of course, referring to
CW. For phone and for writing, the use of CW abbreviations is absurd, as VK3ACH has
pointed out cogently in the Dct/Nnu EEB. I guess now I'll have to set a good example,

10 O O

" Unless one is a genius, it is best to aim at being intelligible." -- Sir A.H. Hawkins

[0 1 O 1 O O

LETTER [Reprinted, in part, from 73, April 1967, p. 116]

««» But gentlemen, this is the beginning of our end. Technical advancements made
today and tomorrow will further transport us from technical leaders to meek followers,
beginning to learn.

It all started in the days when AM was in vogue. Hamdom decided it needed some-
thing bigger, better, and newer. HAIL, the birth of 5.5.8. Industry has spent bil-
lions in research, redesign, and promotion for us, only to do it all over again for
solid state.

We, of simple hamdom, wonder what is in store for us? 1966 has come, departed,
and its memory is gone with the countless millions of ham dollars. Now we are blessed
with Super Colinears, 2000 watt PEP linears, Solid State [$1500.00] Receivers, Single
Side Band, Moon Bounce, Scatter, Monolithic Circuits, Maser, Laser, etc. In summation
I have but three questions:

1] When will kam radio, as we know it today, perish?
2] If it does not perish, whom and of what wealth will it be available to? ‘
What shall we write as an Epitaph?
-- James A. Kohlman, WA9TJT, Chicago, Illinois.
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A COAXIAL LINE FEEDER DILEMMA, Part 11 -- R. A. J. Reynolds [VK7ZAR]
-- A Reply
Last month, L. J. Smith proposed an interesting problem concerning balanced

and coaxial lines. In the meantime, three interesting articles have appeared
which are relevant to this subject :

l] 'Wide-band Bridge Baluns,' by Bill Orr, WESAI, Ham Radio, Dec. 1968,
p. 28, This describes a very useful device, a balun which uses .
condensers and coils in a bridge which permits broad-band matching ™ —OAnt,O—
of 50Q cable to an astonishing range of load impedances. But this
appears to require that the antenna be resonant, i.e. present a
strictly resistive load to the coax line. Since few antennas are
very well tuned, it can be of interest to consider :

2] 'An Impedance-Matching Method == Combining the Balun and L-Network,'
by Robert Leo, KTKOK, gST, Dec. 1968, p. 24. Here the balun feeds
a simple impedance-matching network which cancels out reactance from
the antenna, so that the coax sees a resonant termination even though
the antenna may be seriously detuned; saves space, since a much
shorter, therefore capacitative, antenna can be used, —_— (BALuN
I note that Bill Orr's noetwork [HEF. l] is simply a symmetrical
n-net, or two L-networks back-to-back. It is quite conceivable,
therefore, that the bridge system could be used simultanecusly for
balun and for impedance-matching purposes., Calculation of values
beforehand would be impractical, but cut-and-try adjustment could
be tedious too, because of the necessity of varying both L and C Coax
to maintain both balance and match., So the system of Ref. 2 makes
this more convenient,

L NET.

3] 'Is a Balun Required?! by Lewis G. Mc Coy, W1ICP, QST, Dec. 1968, p. 28,
This gets down to the point, and the one asked by Mr, Smith: What do we
accomplish by using a symmetrical transformer [a balun] to match a balanced
antenna to an unbalanced line, since the antenna will still induce voltage

in the coax below the balun, according to Mr. Smith, causing feeder
radiation.

The point may well be illustrated by reference to Fig, 1:

s s Tes
l = ) C [ - B ]
\ ] iy 9
L Fa
N E"‘_J jﬂf;-_“- f
Salanced Feed , l T
Coax,; no Balun,
Fig. la. Fig. lc.

In Fig. laya balanced feeder feeds a balanced antenna; I show the Folded Dipole
type to illustrated the point that the centre of the antenna is effectively at
earth potential, whether or not it is so connected. Fig, 1b shows an unbalanced
feeder matched by a balun to the balanced antenna. Fig, lc indicates an Un-
balanced feeder connected to a balanced antenna, and the obvious diljgmma it
proposes; this will be discussed in this article.
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Mrs Smith makesthe point that in Fig la radiation induced by the antenna
[dotted lines] cancels out in the feeder, but the radiation induced in system 1b
does not, since the outer braid of the coax now has no parallel wire to produce a
signal of opposite phase, Therefore how is Fig 1b any improvement over Fig lc?

The answer might be that it is not necessarily an improvement, but as Wr fic
Coy points out in the Q5T article, this may depend on your specific requirements,
If it is essential to avoid feeder line ration, Fig. 1lb is essential., Let us
see why. . ,

Parallel Balanced Lines

A balanced line is one with two parallel conductors of the same size and
shape. At any point on the line, the voltages on the twe conductors are equal
but of opposite phase with respect to earth. Therefore the fields produced by
each conductor cancel out, and no radiation occurs; the energy is 'piped' up to
the antenna itself, and radiated from it because the phases up there reinforce
rather than cancel.

If a signal is coupled back from the antenna'to the line, the fields no longer
cancel, anc the line can radiate; that is why one should bring the line away
from the antenna at right angles for at least one-gquarter wavelength,

Although an ordinary doublet-type antenna has no physical connection of the
'centre tap' to earth, the analogous system of the folded dipole shown in Fig la
shows that the earth potential is aluways present at the centre, whether or not
it is physically so connected; the mere nature of the line and its near 'equal
capacity to earth' will provide the conncction., This is ipportant here,

Coaxial Unbalanced Lines,

In this case, and with correct impedance termination, the outer conductor is
at earth potential throughout its length. This can be justified [but not really
Explained] by observing that it is not unusual to earth the outer conductor of a
coaxial feed at several ponints along its length. The r.f. travels on the inner
conductor, and the inside of the outer one; the outside of the outer one is at
earth potentiall -- OT gughtto be. Obviously no radiation occurs under this
condition.

Feeding the Folded Dipole

Now consider the folded dipole fed by each of these feeders. In the case of
the twin line, Fig. la, no problems exist. The'centre tap of the dipole is at
sarth potentlal either physically, or by capacitative effects, and the voltages
on the feeder have the right phase relationships, as explained above,

1f, however, a single coaxial line is used as in Fig. lc, something like a
short circuit will appear on one side of the dipole, as suggested by THeen with
obvious consequences. Let us consider this short circuit more closely,

That Short Circuit!

It is not simple. I mean, nobody would short the outer conductor to the mid—
point of the dipole, and the antenna refuses to believe it too. So it forces a
strange resolution. To appreciate this, consider the overall picture. In Fig, 2
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where the ' normal! situation exists, all of the enerqgy [neglecting line lusses]
is poured'up the spout! and is localised at the antenna.

Uriven Driven
element glement
b P
‘HH‘Balanced line Coax
& ~ i ol
S —— SHaded area( r-
g R A LY = Drain-

U
v

] e )l
' |

Figs 2 Figs. 3
Folded Dipole as per Fig la, Folded Dipole as per Fig lec.

In Fig. 3, however, the impossibility of a shorted antenna asserts itself,
The middle of the antenna is forced to be part of a loop formed by the mast, drain
pipe, earth, and say the coax [this is an approximation, of course], Due to the
loop thus provided, the energy delivered is localised in the area enclosed by the
loops This is probably a lossy inductive circuit, and power radiation at low Q
will occur from everything, and maybe sven from the dipole as well!

Even if an appreciable amount of gower 1s delivered to the dipole, it will
upset the radiation pattem considerab y; whether or not this is imporfant for your
system will depend on whether directivity is important. An ordinary dipole at H.F.
is not very directive unless it is at least one-guarter wavelength above real
earth, so the system of Fig. lc might not upset its nonexistent pattemy on the
other hand, that r.f, floating around your drainpipe is not very high up in the air,
and does not improve DX, In addition, it is likely to cause TVI. The consequences
for any kind of really directional antenna are obvious, [Fig. 4, €.Q,

S0 back to the Balun!

Which brings us back to Figs 1lb and 2,
The purpose of the balun is not so much to

reduce the induced voltage, but to provide
the correct phase relationships with respect
to earth, which in turn suppress the effect
of the loop.,

The distortion of the pattern [e.q. Fig 4]
by the array of Fig. 3 is caused by the
loop acting as a driven element, of which
the coax is only a part,

n . , 2 : Note that this is not the same effact
ﬂEEﬂEi Fig. 4 Drain-pipe lobe® as parasitic radiation due to nearby fences
Distortion of Antenna gattern for example, although the actual magnitude
LDy induced parasitic loop, - 'of the effects may be similar if the earth
loop is not good, Note too that this earth loop does not have to be wholly resis-

tive; the distributed Capacitance between antenna and earth is sufficient to
start the loop,
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When a balun is inserted, this driven loop disappears, and so does the %induced
voltage on the coax -- if it is lead away at right angles to the antenna., If the
coax is not so led away at least one-quarter wave, then [lir. Smith's induced
potentials will indeed appear, though for rather different reasons than he postul=-
ates. This is undesirable if feeder radiation is to be minimised [ for reasons
described ahaue], but it may be reduced by the perpendicular geometry, because the
phases of potentials induced by each side of the antenna cancel out.

As the QST article points out, however, if the coax is a resnnant length,
radiation from it could be very difficult tao suppress, with any geometry [hut
assuming the use of a balun], The cure is simple: use a GDO to make sure that it
is not a resonant length; this cannot be done by calculation, because earth is
involved, and that isn't necessarily located wh .re you stand on the ground,

The Ground Plane

The point made by flir. Smith about radiation from a ground plane, for example,
is analogous. The 'plane! of the ground plane provides a virtual earth, which is
a reflecting surface. A 'virtual' dipole then appears in equal and opposite
position to that of the driven element, and in no way affects or is affected by the
feeder line -- for much the same reason than an image in a mirror does not affect
anything behind the mirror!

Editor's Note: Antennas notwithstanding, I was pleased to see a Letter to Editor
of Radio Communication [RSGB] recently, from L.J. Smith, VK6LJ [ex G3HJF], who
after crowing about the virtues of SSB says: "or myself, sir, the wheel is begin-
ning to turn full circle. Having worked the world on S«S.Ds with a minute commer-
cial transceiver I find greater satisfaction now in operating in a manner which
hitherto I have been shamefully incompetent-- C.U.!" Good on you, OmM}
ﬂ&aaaaaaaaauuu&aaaauaaauauanqaaaaauuaauuuaauuaduaaaauaauuaaauaJuauaaauqaaaaaaqaaaaauaaa
1-Watt TRANSISTORISED TRANSHITTER -~ Jim Fisk [W1DTY] [[Diagram on p, 20]]

This little rig grew out of some experiments with Vackar and Seiler oscil-
lators [EEE EEB, December 1968, p. 154, particularly Ref. No. 2}. After all the
publicity by Pat Hawker in Technical Topics, and a recen. article in one of the
electronic engineering magazines, I thought it was time to get these circuits into
amateur hands.

The stabilily of the Vackar anr Seiler oscillators was almost unbelievable,
really. A typical Fisk breadboard, with parts laying all over, wired together
with No. 22, the ferrite-core inductfor dangling from the variable condenser, stc
-- drifted wnhen I thumped it, or from close hand capacity, but when keyed, there
was absolutely no drift., A properly constructed assembly, of course, worked even
better. When the power supply was changed from 22V to 9V, drift was only several-
hundred cycles. Remarkable,

I added an FET Buffer, a ENZDG driver, and a ENBBT -watt amplifier, and the
result is the circuit shodn on the next Ppage. Best DX | 80M| is 50 miled so far,

All T9 reports, some T9X.

01l is the Vackar circuit, Q5 the alternative Seiler one, as you please., Drift
was nil with both. Vackar output only varied about 0.9db over the range of 3,5 to

4.0Mc*, while the Seiler varied about 2db. But that's still pretty insignificant,

The fiotorola FET's can be_obtained from Cannon Electric (58 Cluden St.,
Brighton East, Victoria, 3187]. If they don't have the other transistors, Fairchild
equivalents are shown. Any transistors should work in these positions if they are
rated for several hundred ml and at least 20Me fr.

* None of that Hertz stuff here - heh! heh! -= RLG
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SED TRANSHMITTER

Y = MPF102 (Motorola FET) Vackar Oscillator

Dw = MFF105 " Buffer

pw = 2N706, 2N3567, etc., Driver

Q7 = 2N697, 2N362, ete. Final (with heat sink)

Qs = MPF102 (Motorola FET) Seilsr Oscillator (see text)

14 = 48T No. 30 on #* Ferrite core (Amidon T-50-2;
Amidon ugsed to be Ami~tron)

I = 9=16ull (J.W. Miller 4506)((Wind your own on varisble
Ferrite Core, and check with CDO — RLG))

H_m = 747 1*dia, 16 tpi (B& 3015 or Air Dux 816T)

Hﬁ = AT No. 30 on 3" Perrite Core (Amidon T-50-2)

-- Jim Fisk, WiDTY
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A WELLINGTON GROUP's MOBILE TRANSMITTER Sent in by Ted ZL2TAX

This is the moblle used by ZL2TGL, which is similar in concept to ZL2TCU's
one. Neils (ZL2TGC) transmitter was designed mainly by ZL2TDW, with ZL2TGC,2TEJ,
<TDW and 2TAX doing the construction with a little help from EDAC in places.

Incidentally the whole unit mounts in a standard 19" x 2%" rack space
14" deep. The transistor criver bears a strong resemblace to most of the
walkie Tx circuits in the Wellinton area -- since Tom ZL2TDW has built most of

them. mmum:ﬂ:/_ﬂm“nv FRom "SPECTRUM m?rw.v .qr.;v\ 196 &
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TRANSISTORISED TUCKER-TIN SSB EXCITER ‘== by Peter Uren {ZL1TBL]

[[ Reprinted from Spectrum [N.Z.}, May 1968. This is the transistorised version of
the renowned circuit which was described in the March and April 1968 EEB! The following

text has been condensed slightly, for reasons of space:]]

The valved equivalent of this circuit appeared originally in the August 1961 issue
of Break-In. I have had this set working on 2M with very good reports, and signal
strength about two S-points more on SSB than on AM using the same power. The exciter
runs on approx. 13.7Mc, beating with 130.5Nc signal for l440c output.

This is a cheap and easy. circuit to get going when you have no CRO to ture it.
The SMc VFD used for this rig was the one drawn up by ZLITFF in last year's News
Letter. It turned out to be rock stable, and I was pleased with it,

[[ EEB Note: The arrow pointing to the output r.f. tank says "2 volts RFM ]]

6 ol
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TIN' 55B EXCITER --
= ; by Peter, ZL1TBL

o7l |~
| 5K (From 'Spsctrum!, May
- ’ 1968]
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RE_Phase Shiﬁr_wetwork.

3-4dmegs 390 Ci1. 12t (L) on 2 Slug 27Swg wire.
8=%megs 200 " v - 2 on 4" slug 18 Swo.
13=14megs & % on 4" slug " n”

%ﬁductinci of % is not critical. C2 is used to adjist so that
© output on both channels is the same usi
o) . voltage using an RF probe
If other Fregencies ara used change C1 accordir
[ 3 U 2nge Ol accordingly so that the
value of C1, with €2. give even vultages on botﬁ outputs.
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REVIEW -~ by the Editor
" Transistor Transmitters for the Amateur," by D. Stoner, W6TNS [ Sams ]

This book is such an obvious classic, that anyone interested in this subject will
obtain it or already has it. Therefore, I confine myself to some corrections:

Nothing is perfect, and this otherwise excellent book has a few errors:

P. 15, middle: Should read: "For example, a transistor with an fr of 60 would have a current
gain of 2 at 30mec..." etc. Power gain is a different matter, and is essentially current
gain times voltage gain; it has a slope of 6-8db/octave, and ends in fmax’ where PG = Odb,
by definition. If maximum useful PG is taken at 10db, the maximum useful frequency will be
about 1/3 to 1/2 Fmax’ with Fmax usually somewhat higher than fr+ The actual limit will de-
pend on isolation, nsutralisation and unilateralisation, etc. See enclosed "Tr Parameters."

P. 18, Fig. 1-10. A base-leak is a poor way to limit drive, and can give trouble with base
voltage ratings of planmar types if drive is excecssive. This subject is described in the
Aug & Sept 1967 issues of The Australian EEB, which I happen to edit, and will be examined
again in forthcoming installments of this series.

Similarly for peak voltage limiting via shunt diodes, In Fig. 1-10B: This is adequate
only l] if the diode has a relatively low shunting cepacity at the RF used, and 2] the
zener voltage of the back diode is less than the base-emitter breakdown voltage of the
transistor. And one of the diodes is superfluous; it duplicates the forward conduction
function of base-emitter junction. Sez the abovementioncd 1967 issues of EEB.

P. 26, top. A zero-biased transistor amplifier is in Class C, not Class B. To put it into

Class B [Hhara it conducts during exactly half the driving cycla], you must forward-bias
it. A minor point, but important. See Amatsur Radiog, Sept. 1967, p. 14; & EEB, ibid.

P. 2B: If an RF voltmeter is calibrated gégﬁﬁﬁgfaynu can obtain a peak voltage measurement

by multiplying scale calibrations by 1.4, His point about non-sinuseidal nature of RF out-
put waveforms is well taken, particularly in reference to transistor stages if the Q of the
output tark is insufficient [E.g. less than lD]; see EEB, July or Aug. 1968. In general,
lamp loads have the disadvantage that the lamp impedance varies with power; this is discussed
and an improved design is presented in the March 1968 issue of EEB.

Pe 47: This is a neat idea. See also hig Pe 21 and 122. Ref: "The Common-base Oscillator
and its Applicaticns," in Break-In [N.Z.J, 'arch 1968, [B.I: Box 1733, Christchurch, N,.Z. ]

P. 95: Wrong polarities of the transistors. Either the buffer would have to be NPN, or the
common cathode connection of D1, L2 would have to go to the emitter return of the buffer,
"Leakthrough" is discussed in the 1967 EEB, D.cember, Soon to be described: Neutralisation etc,

The above comments reflect merely my own nerfectionism, and are only important in
reference to the items discussed for P. 18 and 95, I'm sure that we make plenty of
Brrors in publishing technical material, 2ad we are grateful when you point them out.

If you build up anything, how szbout sending us a letter about it, hopefully with
diagram. If you add a few words of explanation to the diagram, describe some opera-
ting conditions, and perhaps a few results [nuthing Fancy!], it will be, or can be made
into an article, and vou cen earn a subscription to the EEB -- and gain some fame in
Australia & Elsewhere. There is also nothing to prevent you from sending that article-
abroad subsequently, for Fun & Profit. . -




TEMPERATURE MEASUREMENT AND THERMISTOR LINEARITY. -- RLG

Several months ago ESEpt] appeared an article on remote temperature measurement,
using thermistors. The authors stated t..at the linearity was good enough to cali-
brate the meter directly in degrees. This may be good enough for photographic dark-
room use, but in fact thermistors are not always particularly linear devices. The
linearity also varies in amount and shape from one thermistor type to another, and
over various temperature ranges. One must never assume that the meter reading of a
balanced bridge thermistor system corresponds exactly to temperature, without cali-
brating it first at several temperatures. UWhether deviation from ideality is toler-
able, without detailed calibratiom, depends on your application,

Working conditions for thermistors,

I have found a thermistor balanced bridge thermometer to be a useful device,
as long as it is calibrated adequately, and as long as the thermistor is not re-
quired to dissipate too much power. As the authors af the abovementioned article
point out, the latter condition is adequately met if the thermistor dissipates less
than about 0,25 mll, although this figure could be recuced if the thermistor is to
be used in air rather than in liquid; 0.05ml would he safer. The power dissipation
of the thermistor may bz calculated easdily by P = IEH, where I is the current through
the thermistor, and R is its resistance at a given temperature [R depends on type
of thermistor, and on temperature]. For a given temperature range, power diss-
ipation in the thermistor can be reduced only by reducing the power supply voltage,
or by increasing meter sensitivity, The cheapest way of accomplishing the latter
is to use a simple d.c. meter amplifier, e.g. of the sort using 2N4250's described
in these pages last year,

Incidentally, in reference to that liaddever Trinsistorised Voltmeter [Egg,
October 1967; Ham Radio, April, July 1968], if a more sensitive meter movement than
1lmA is used, quiescent current may be reduced considerably by increasing emitter
resistors until it saturates at about 2 x F50, and varying the feedback resistors
to maintain sensitivity. Lets see you do that with Integrated Circuits!

Another method of measuring temperature

While I am talking about temperature masurement, I might mention the rather
curious technique used by K6EAL ta measure temperature, as described in the Feb,
1967 issue of 13« He measure the temperatur~ of a transformer winding by the rise
in the resistance! Namely, - AT & 255 [Hh/hc —-l], where Ph is resistance when
hot, and Ry when cold. Answer comesout in degrees, Centigrade. It works both wayss:
You can measure the temperature of a space by putting a transformer in it, and you
can tell how hot a given transformer gets with a niven current through it. This
can be quite useful in determining actual maximum current anc power ratings,
particularly for unmarked units; an ordinary trcnsformer [or choke] ought not to get
warmer than about 100°C [huiling point of mater], buc I think that this reckons
without that awful plastic tape they are using nowadays between windings. To
measure temperature rise in a given enclosure [e.g. a UFD], you can merely use a
small transistor interstage transformer.

You can also use germanium diodes or transistors as temperature-sensors, but
of course they won't be very linear, and you may have some trouble with calibration
if they are heated excessively [e.g. over 80°C],

Further Information on thermistors and applications may be found in easily-digested
form in 'The Thermistor!, by C. Klinert, WB6BIH, 73, Nov, 1968, p.78. It also
shows a graph which indicated unequivocally the nonlinear property of thermistor
resistance with temperature, '
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INPROVING RECEIVER FRONT ENDS -- a Review Note,

Quite relevant to our series on this subject is an interesting article:
"Finding true Receiver Sensitivity,™By J.J. Schultz, W2EEY/1, CQ, 11/66, p.43.

He makes the profound observation that "A stated sensitivity only has mean=-
ing when both the output signal noise ratio and bandwidth are stated, And
follows with an interesting discussion on the intelligent use of r,f. preamp-
lifiers,

Improving Sensitivity.

A considerable improvement in Noise Figure can be obtained from a 'medium
grade' receiver by using a low-noise preamplifier. Such a receiver might be one
withsensitivity 1luV for 10db 5/N [3kc, 509], but negligible improvement would be
expected for sensitivity already of the order of 1pV for 20db S/N [3ke, 500].

In the bestcondition he described, sensitivity was increased to 1uV for 30db S/N
[4kc, 500 3 Although one might think it better to improve the S/ﬁ of the receiver
itself, as we have described, a tuned preamp can provide discrimination against
ad jacent signals,

HEE}. a Point, " :

On the other hand, does not this begin to be silly, since the antenna resist-
ance noise itself is the final limiter of sensitivity? One good point made in the
CQ article involves the use of the preamplifier at the antenna; this has the sub-
stantial advantage that it minimises pickup of noise by the transmission line,
although this ought not to be a great problem with a properly designed feeder.

Civen the assumption of adequate sensitivity, we have seen that a real praob-
lem can arise from apparently intractable ad jacent-channel interference giving
rise to cross modulation., Barrie Robinson [UKTZJR] is preparing another article
in this series for us, in which he attacks the problem by refined tuned-circuit
methods. And the Assistant Editor has a note on a cross-modulation problem
which cannot be solved by any refinements of receiver design{

Improving Intelligibility.

On p. 113 of the Oct/Nov article on 'Receivers and Unwanted Signals' I raised
the obvious point that all sansitivity, selectivity, and linear detection methods
in the world will avail nothing if you can't understand what the other chap is
saying! I can't help being impressed by the profundity of this point. I finally
ran across the original article in which this point was drawn to my attention,
and I herewith give credit for it:

" The Frequency Response Argument -- A Neuw Approach, " by Jd. L. Tonne, W5SUC,
13, Sept. 1962, p. 68.

In the abovementioned article by W55UC, the point is well made that the
people who write the various Handbooks may perhaps deal with rather more ideal
conditions of transmitting and receiving than we do. For really good practical
results, he shows that you do NOT want to eliminate low frequency response in
the transmitter, but rather to boost the high freguencies transmitted at the rate
of about 12db/octave [i.e. two cascaded RC filters], but with a sharp cutoff
above 3kc or 3.5kc, for obvious reasons. ' i

He gives some practical details, not the least of which is a suggestion to keep
distortion low in the transmitted audio! Contrary to what you may have read,
this 'makes for higher intelligibility and ‘also uses less spectrum, '

The Good 0il See Radio gﬂﬂmﬁﬂigéligﬂ Feb, 1968 . 100-101 for real .
sense for Rx design. ! 968, p sal commo
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JPANSISTORISED CRYSTAL CALIBRATORS
-~ The Square Wave Crystal Oscillator Revisited.

Error

An error was made in the circuit of the Square wave crystal oscillator circuit
shown on p. 98 of the EEB for September, 1968. The connection between the crystal
and the trimming condenser was unintentional, for it grounds the circuit at a
point where neither positive nor negative power can be grounded. If this is
attempted, a blocking condenser should be included, or the connection omitted,
which was the suggestion of a large manufacturer of such crystal oscillators.
[[Ed. Note: Please look up that article, now, and make the :ﬂrrectiun.]]

The Problem

When the correct circuit was tried, multivitretr oscillation was obtained with
any of a bag full of cal ibrator crystals. In fact, the oscillation was not
controlled by the crystal at alll his problem has been encountered widely when
transistors are used with calibrator crystals designed for valve oscillators.

Inteqgrated circuits such as the Fairchild pl914 Dual Gate, and the Motorola
MCT24P Quad gate, priced at or belbw 4US1,08% are convenient when numerous transis-
tors are recguired in a circuit. In the Gate, there are two or more transistors
connectad together oxcept at the basze. Two of the gates, therefore, can be used
in a rnultivibrator, leaving the other two transistors unused, The trend in multi--
vitratnr oscillator circuit design, therefore, is to put these others to use. An
Artii'e [?zf, l] shows in detail how this is done, combining a crystal oscillator
with & square-wave generator. Unfortunmately, however, it did not oscillate with
my crystals, either, {[Eut see footnote, next page here -- Ed]]

The Enlution
T At thié_ﬁespnrate stage, having gone through some ten circuits with transistors
and IC's, I invested §2 in a printed circuit board, crystal socket, 1000pF condenser,
two 10K lfﬂm resistore, and a Fairchild pl914. The circuit is shown in Fig. 1.

~ . Ihe odd thing about this extremely simple
%Rl cuT circuit was that it took off immediately

7

Iﬁ%ﬂﬂﬁ' s . o with nearly every crystal in the bag

:»——% i 1] ! from below 10Ckc to about 3Mc. With

2 » slight modification, it will cover 3-10MMc
Tha unit came with a reprint of Reference
2, together with a reprint from some
unspecified publication describing this
this oscillator, explaining the operation
as follows 3

The gperatinn

The two independent gates are biased
in their Class-A region using resistors
RL and R2., These two gates are cascaded
with Cl1 to form a two-stage, RC~-coupled
. r.f., amplifier, Feedback from output to
Fio, 1 : pl914 gates used as a input via the crystal produces the desired

square-wave crystal osc. oscillation, in the form of a square

* Australian unit price for Fairchild pl914 = §0.80; and the MC724P = ﬂl-l?,gMaturula]
and MCT90P is §2.15. Equivalent Fairchild units are available., Add 25%to al
priges if you pay sales tax. '
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[IC Crystal Calibrator]

wave very nearly equal to the crystal's series resonant frequency. 1In my unit, a
plunger-type condenser in series with the crystal tunes a parallel-resonant type
of crystal to the exact frequency.

[[ A note by the Asst, Ed.: Another way of looking at it is to say that the binary
rests in one condition, but due to the low Z of the crystal, a return pa th exists
only at that frequency, so it flips over. The flip-flaop flops when Cy discharges
via Rj. Rj also stabilises the left-hand side of the binary. Theoretically it
ought not to oscillate unless [I/F] }-D.691R1El; but most obviously it does, up to
3Mc -- which makes it an even more remarkable circuit! On the other hand, I see

no reason why you have to use an InteTgrated Circuit for this simple circuit, com-
pared to a few readily-available components, except for a minor saving in space.
How about someone trying this with computer board transistors, and letting us knouw
the component values and performance?]]

25kc Calibrators

On the basis of this excellent behaviour of the 100kc calibrator, a new unit
was built using this circuit with a flotorola MCf24P Quad Gate [pumer supply taken
from heater uultage], which was plugged into the crystal-calibrator valve socket
in the Collins 755-3 receiver. A fMotorola MCTI0P dual JK Flip-flop* was added,
to produce calibrator harmonics every 2Z5kc in the HF bands. This is described in
Reference 4. It is essentially a version of the divider described in QST [Ref. 3],
but without requiring any change in the receiver's connections. Because of the
squarewave output, there is no difficulty in driving the MC790P Flip~flop, and it
is unnesessary to square up the wave ar use a Schmitt Trigger,*%*

XXM XX x K
References:
1] 'Build an. I.C. Crystal Calibrator,' Radio £lectronics, Feb. 1968, p. 32,
2] '30 Basic Projects,' Radio Electronics, Jan. 1968, p. 50.
3] 1A Diuide—h%-Fuur frequency Divider for 100kc Calibrators,' E.H. Conklin, asT,

November 1968, p. 26.
4] 'Calibrators and Counters -- How to use inexpensive integrated circuits for
accurate frequency measuring equipment, ' E.H. Conklin, Ham Radio, November 1968,
See Also: [recent literature -- RLG] Pe 4l.

'Integrated Circuit Frequency Counter, ' by W. Votipka, 73, Nov. 1968, p.20-27.
'Digital Frequency Counter,' by B. Kelley, Ham Radio, Dec. 1968, p. 8-26.
'Crystal controlled fr quency Dividing Calibrators,' by R. Davis, Coryra,
December 1968, p. l. [This circuit is particularly interesting, b®cause in-
stead of using a muliplicity of transistors in logic circuitry, it simply
uses a stable signal to syncronise oscillators cascaded at submultiples of 5]
'"Heterodyne 1000-100-10cc Frequency Sufstandard!‘ by Dr. F. Foit and T. Von Drushka,

ZL2BEV, Break-in, Dec. 1968, p.331 [Another ingenious circuit, Although it
uses valVes, it interestingly starts with lic crystal, beats that with tuned

900kc which is fed back to give accurate 100kc, etc, with analogous for 10kc
output. 'As long as the @ of the coils is at least 30, you can absolutely
rely on it to pick the correct harmonic.' Now that's real engineering! ]
"Frequency Meter, Trigger, Divider Tachometer,' by C.L. Mills, Electronics
Australia, October, 196é, p. 85 [uses ul914's and uL923].

* A JK Flip~flop is g binar¥ which is controlled by a set or reset process, or
coincidental pulses on both input leads. -- RAJR. 11 100 :
L as we s
** Note, however, that it is possible to obtain lOkgf%arkerasignafg from the ulL914
square-wave crystal oscillator directly, by a slight modification of the circuitry,
Details may be found in Electronics [U.5.] for December 11, 1967; or in 'Technical

Topics', Radio Communication, FfFeb, 1968, p. 102. -~ RLG.
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['Invain doth laughter sweeten sorrou!]
EDITORIAL ~- RLG.

I was appalled, utterly, by Kayla Bloom's Editorial in the December 13« It is a
phenomenon of the Modern Age, and lends credence to the opinion that 'Amateur' Radio
has not long to live. She defends the "Appliance Operator! openly, and the commercial
interests which encourage him -- really! lWords fail me and you know that that is a
rare occasion. But you might look at my Editopial for July 1968.

In that same issue of I3 appear two'nice article which help to smother the memory
of that exacerable Editorial: A valved DSB rig with numerous design comments; see
also Oct/Nov 1968 EEB. And a 'Zero Temperature-coeffecient JFET VFO', By Grandma's
test method, for those of you who don't - have access to the article, merely vary Vg
until a finger placed on the FET doesn't change frequency as a function of time.

Its the Count that Thoughts [Inscription on the side of a big Computer],

We are beginning to receive IC articles ourselves, and I find this annoying, for
reasons which have been discussed in these pages. Yet, I am forced to recognise
that this aspect of Progress has gertain justifications.

I'd say that it is ordinarily not justified to use a simple linear IC when a
modest array of transistors could suffice, not only on aesthetic grounds, but funct-
icnal ones. As mentioned on p. 175 of the December 1967 EEB, superior performance
may be obtained by suitable choice of separate components., On the other hand, we
shall not refuse such articles, but we definitely insist that the circuit diagram
be supplied for the insides of all IC's used, At least you then have a choice.

—

hr\The other matter concerns digital circuitry, Les Yelland has a lovely-looking

24/digital read-out [nean numerals ] clock, for which I begged an article when I was
in flelbourne recently. But the circuitry involved either a feu integrated circuits,
0r an incredible number of transistors. Although the latter might be financially
practical with Computor Board transistnrs, I must admit that the work involved

could be considerable. IC's would seen to be practical where nothing else will
suffice, but are we not becoming a slave to method? As I point out in the addendum
to the References of Bill Conklin's article on Calibrators, there are other methods
which can be as good or better. At least you ought to have the choice. Thus :

Recently I bought a lovely antique clock in the loeal Mart. Goes Tick-Tock
pleasantly, keeps much better time and joes exactly tuwenty times as long without
winding, as our store-bought wind-up alarm clock. Look better too, Now, here's an
idea, Les. How about designing us a neon-readout system using the clockworks only,
of one of those Antiques, with the dial replaced by the neons? Real Progress!

Around the Shop, [Or maybe the numerals replaced by ordinary neons? Cheaper. ]

Ummm, remenber that article Ron Brown and I were doing on Computer transistnrs,
to be published in AR? Uh, well, the final draft is right here, and by the time you
read this, it will be in Ken Pincott's hands. The series will be well worth the wait,

Page One, last month was fiendishly difficult to print, but results were not too
unpleasant, Honestly, but, I'm not trying to copy Ham Radio, After the issus had
been typed, I realised there was no' Table of Contents -- sp it Jjust Happened,

Should we use 'capacitor! ratherthan 'condenser'? I use the latter because
that is what a lot of people actually say, but I'm open to suggestions. From your

comments I seem to be on safe ground with kc instead of kilohertz, Anything else?
P.S. The true reason for the fashionable use of Hertz: See Electr. Aust, Dec. 1968,
the article which deals with this subject, particularly the Editor's P.S. !
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MUE‘&GY ‘7Sy /Zg Please say that you saw it advertised here,

PERSONAL ADVERTISEMENTS FREE IFf MODEST SIZE. COWMWERCIAL ADVERTS lOc/line, $1.50 half-
page, $2.00 full-page, can be spread over several issues. WE RESERVE THE RIGHT TO EDIT
COPY. CAVEAT EMPTOR [" You can go broke saving money this way "]
RRLAAQQAQQAQAQAQAQAQAQAQAAQAILAQAQAQNALAL2QAQAQ00Q0Q RALANQAQQAQAQ

MORE KIT-SETS AUST. SPECIALS THIS MONTH @

ALLIGATOR CLIPS. Standard type, with insulated finger grooves, good tensionj; available
in red or black. 10c each or $1.00 dozen.

CRYSTAL EARPIECES. Standard ear-piece for use in transistor radios, crystal sets etc,
Complete with cord. 55c each.

MINIATURE SPEAKERS. Imported 2-1/4" round, 8Q voice coil. Good value at $1.20 each.

TESTER NEEDLE SET. Ideal for experimenters and servicemen. Two large and two small
needles included in set. For use in multi-meters etc, 45c, the sst,

ROD AERIALS. Extends to 27!'' in seven sections. Good quality. 85c each.
FERITE RODS. 6" long, 3/8" diameter. 45c each. . i
TUNING CAPACITORS. Single gang, standard 1/4" shaft, rnin‘_;ature type. 50c each.

TAG STRIPS. 8-pin type, has two securing brackets. 10c each or $1.00 dozen,
FUSE HOLDER. Standard push-in type, takes standard type fuses. 45c each,
SLIDE SWITCHES. Small [lEmm lnng], 3 pole, 1 amp: 13c each.

Medium | 35mm long], 6 pole, 1 amp: 20c each.

CARBON POTS. Linear type, l/ﬁ"shaft. Comes complete with securing nut and washer,
Available in following values: 1K, 2.5K, 5K, 10K, 25K, 50K, 100K, 500K. 35c each.

SERVICE: These components are all new, and their guality is guaranteed by us. lle des-
patch all orders promptly; if the order is received in the morning mail, we despatch the
order that afternoon. Please allow 10c postage and packing on all orders, unless other-
wise specified above. e very much regret the constantly increasing postal charges, but
it is a matter beyond our control.

--=> KITSETS AUST, BOX 176, P.0., DEE WHY, N.S.W. 2099

JUST RECEIVED AT AUSTRALIAN ELECTRONICS, 32 Waterworks Rd, Dynnyrne, Tasmania, 7005:
"FET, Principles, Experiments, and Projects," by E. M, Noll. This is the fine book
covering highly practical theory and practice of these useful devices. Readable and use-
ful; see comment in EEB, Oct Nov, p. 109. Available for the interesting price of 34.%2;;
CHOICE TRANSISTORS from Custom Electronics, Box 1452-1, G.P.0., Adelaide, [post paid]

S.A., 5001. See Advert in EEB '"Frapnuary! 1969 o, 11, Please note that the 2N3819 and
204250 are now 75c_each. Also please nntg that %he 2N3819 is not a MOS FET, but an N=
channel Junction FET: Fﬁi further details about 133 applications, send to EEB not us

for their '"FET Packet!' 9c S.A.E. lease == Ed,||. The followi useful transistors
are now available also om us; all gre NPN _Silicon, except %Nggig? wh?ch is PNP,..:

TRANSISTOR Pc[25°C case] BUcbo* Ic[Max] NFE at Ic fT at le  Unit Price
2N 3055 115 Watts 100 V. 15 A. 150 4L A, 200kc 1 A, $2.00
2N364.3 60 500mA >100 150mA  >250Mc  50mA 0.80
2N 3645 60 500mA >100 150mA  >200 20mA 1,00
2N3646 40 500mA >30 30mA >3350 30mA 0.70
2N4122 40 100mA 2150  10mA D400 10mA 0.80
AY8103 60 3 A. >50 1 A. >25Mc  200mA 1,80

Please add 15c for nd pack. [*Ed. Note: Actual voltage often much higher; test it]
Sorry -- no S.A. sales. ftustnm Electronics, only].
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REVIEW: RADIO COMUMUNICATIONS HANDBGOK, 4th Ed, [1968} --f.A.J. Reynolds, VUKTZAR
|Radio Soc. of Gt. Br., 35 Doughty St., London W.C.1

Stg 63/~ + 8/- PP [$A7.50 from local Divisions of L.I1.A.; available in U.S.A. from
Communications Technology Inc., Box 592, Amherst, N.H. 03031, U.S.A.]

In comparison with another Handbook I reviewed here a feu months ago, it was
a pleasure to read through the neu one by R.5.G.83. It is in many ways suitable as
a general reference text, though I have some criticisms too. The coverage of the
book is wide, from a simple station, to an elaborate 558 affair with all fod. Cons.
and a teleprinter in the corner.

The high demand for the Third Edition exhausted all supplies in 1968, even
though it went through four printings. If you did not obtain it, you will most
certainly want to obtain the present ane. Many of you will, however, have the
previous kdition; in this review I confine myself principally to comparisons of the
two Editions to convince you that this one is well worth obtaining as well,

In general, the Fourth Edition has been enlarged to cover all major funda-
mentals and advances in amateur sub jects, as well as the finer points of what can only
be called communications engineering. Although this entails some maths primarily
of interest to the engineer, the majority of the treatment is readily understan-
dable by the thoughtful radic experimenter,

The format of the new Edition is even more readable than the good-looking
Third Edition, and in these days of cheap and shoddy standards the British once
more show themselves the upholders of a good tradition,

Although I am a believer in that tradition, it can be overdone. It seems to
me that there is here a certain tendency to retain old tried and trusted methods
[e.q. valves] even when more modern ones [e.o. transistors] are obviously better.
And yet... and yet, what is one to do? Valves have their important place in elec-
tronics, and so do transistors. Any compromise between them is certain to be
unsatisfactory.

A few specific comments about changes in the Fourth Edition:

Lhe. 1: Fundamentals. Broader coverage, including a new and valuable summary of
constant-K and fM-derived filters., This is an old but important subject, usually
overlooked by Amateur publications; the Radio Handbook [E/E] is a noteworthy
exception, and also covers the topic.

Ch. 3: Semiconductors. Erlarged to cover newer types of transistors, SCR's etc,
with practical designs; very interesting. There are several transistorised audio
circuits, but please note an unfortunate error in Fig. 3.18: a resistor has been
omitted between the speaker load and base of the top transistor of the complementary
pair; it should probably be about 620Q, as appropriate for the currents shown,

And in Fiq. 3.29, the arrows on the FETs are backwards. We all make errors.

Ch. 4: Receivers, Brought up to date, and bearing a similarity, in places, to the
receiver section of 'Amateur Radio Techniques,' by Pat Hawker of R.S.3.B. Theary
section mostly valves, about 20% of practical material uses semiconductors; one
might have expected more FET designs than found in this 1968 book.

Ch. 5: VHF Receivers. Adds a series of new and very interesting constructional
projects, some employing nuvistors and FET's, Semiconductors are much better
represented than in Ch. 4. This chapter is an outstanding feature of this Edition,

Ch. 6: HF Transmitters, This chapter has been rewritten, and covers the sub ject
very well as far as valves are concerned. Transistor final theory is limited, as it
covers only the simple cases. On the other hand, constructional details for several
valve and a few transistor transmitters are excellent. Transistors also now appear

e
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occasionally in the following Ch., 7: VHF Transmitters, which is also excellent for
constructional details,

Ch, 8: Keying and Break In. The coverage is complete, and contains much material
previously unwritten, at least within one cover.,

Che 9: Modulation Systems. MNow includes a section on Fulle, modified from Ch, 11
of the previous Edition, Nearly all valves,

Che 10: 5SB. Although I don't want to encourage 558, I have to admit that this
completely rewritten and enlarged chapter is the best that I have ever seen, cover-
ing both theory and construction. Several very large fold-out diagrams are included,

Che 1l: RTTY. This new chapter contains sufficient information to enable an Amateur
to get on the air with RTTY, provided the equipment he has is in good condition,

But such a manual can hardly be expected to give complete details on the maintenance
of teletype machines, as this is a specialised Jjob in itself, requiring much training
and practice,

Che 12: Propagation. Notes on Scatter and Moon~bounce, and on the analysis of
propagation reports are very good, ,

Che 13, 14: H.F. and VHF Aerials: Expanded for more detail,
Ch. 15: Noise. Same, and very good indeed, as before.

Ch, 16: Mobile. This chapter has been rewritten, but demonstrates the point I
raised in the discussion on the previous page. One would expect that under 'Mobile
Equipment' there would be a very large swing to miniaturisation and semiconductor
practice, but this is not the case. Valves still appear to prevail, even as noise
limiters and diode detectors., There is talk about vibrators. I can't help feeling
that many of the "mew'! articles were prepared before 1963 or thereabouts, particu-
larly as early transistor types predominate. Certainly some of the early transise
tors and designs are adequate, but some of the modern ones are better, while being
relatively inexpensive.

Che 17: Power Supplies. ile~arranged and much enlarged, with more design detail.

Che 18: Interference. Rearranged,

Che 19: Measurements, Among much else there is now a good, while still fairly
simple, sweep generator [D—Em;: 0-60kc]e I have found this method to be the only
reliable one for receiver alignment if first class performance is desired, This unit
in particular, merits a little comment. It utilizes a reactance modulator combined
with a fixed 5Mc oscillator to provide + O-60kc modulation of a 5Me carrier which is
mixed with a 5-TMc VFO to give a calibrated fixed deviation over the variabls carrier
range O-2Mc, Many variations on this design suggest themselves.

Ch. 22: Useful Data, WHERE IS IT? This excellent chapter has been omitted from
this Edition, It has obviously been put into their 'Radio Data Reference Book!
[c.f. EEB, Jan. 1969, p. 9] a magnificent book, but the omission of this useful
section hers was, in my opinion, annoying.

Although there is some heavy theory in this book, there is enough of it which
is doun to earth for the budding amateur, The words of Dr, Saxon in the Foreward
describe the book well:

The Handbook is not only invaluable to the Amateur:; it is also an extremely
useful part of the professional libnary, being particularly suitable as an
introduction to the many varied aspects of radio communication, and the
young aspiring communications engineer will find in this book much that is
essential to provide a sound basis for his sub ject,
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FASCINATING POSTSCRIPT: RLG has recently obtained a treasured possession, a Second
Edition RSGB Radio Handbook; it makes absolutely fascinating reading. In 1943 the
British were using crystal bandpass filters, discovered by ARRL in 1954 and Editurs/
Engineers in 1956. Reminds me of the situation with the marvelous Vackar Oscillator
which the Europeans have been using for many years, and which the forward-looking
yanks discovered in 1968; c.f. EES, Dec. 1968, p. 134,

¥OE K XK K K KK KK %X
[[Editor's Note: I am not wholly in accord with Rodney's opinion that any compromise
between valves and transistors is certain to be unsatisfactory, Although transistors
are not featured as prominently in this volume as one might wish, there is a tendency
to use valves for functions for which they are most suitable, and transistors for .
theirs., This kind of conservatism is, as I have heeT;pninEﬁgg out, gquite reasonable,

p

and is particularly justified for transmitters of ﬁ%& Souer - as I shall discuss in

a forthcoming article.” On the other hand, I must admit that the llobile chapter could
have profitably included more Solid State.

[[This raises the basic quandry. how is one to put all important things into one book,
in this age of increasing knowledge, we have seen that in all Handbooks there is a
tendency to omit important points [often fundamental DHES] in order to get everything
in one volume; and yet the Handbooks get larger and larger. Although it is certainly
nice to have all facts at hand in one volume, is it a luxury we deserve in this age of
Information Explosion? The reasonable answer would seem to be the publication of a
separate volume, a 'Transistor Communications Handbook, ' as done so successfully by
Editors and Engineers in America, under the authorship of Stoner and Earnshaw [First
Edition 1963, and still going strong I].

[[Perhaps the British have done just this in the publication of the separate volume
'Amateur Radio Techniques' [c.f. EEB, Oct/Mov 1968, p. 107], which presented a compet-
ent review of the best and latest techniques in communications design. It cannot,
however, be an adequate substitute for a comprehensively organised text which progress-
es from basic theory to selected applications.

[[ I wish to emphasize here that the above comments are suonestions to make a very
good book better, The Fourth Edition of the Handbook is well worth obtaining, as it
standsj In view of its popularity, I anticipate that it too will become scarce in
time, ] .

All Publications submitted by RSGB for review have been turned over to the Library
of the Tasmanian Division of the Wireless Institute of Australia,
=X=X=X=X=X=X=X=X=X=X=X= =X=X=X=X=X=X=X=
LETTER [Received just before we went to Press in Februery |
== About the Antenna Dilemma

Seeing my letter in the 'Frapnuary' EEB is a trifle embarrassing, because since
writing it, my thoughts on this subject have progressed somewhat... I wish now I had
left off the earth connection of the load end of the cable shown in the diagram; it would
have made my point more logical... Subsequently, after much searching:-I have found a
neat and conclusive explanation for unbalance currents on coax feeders,

-- L. J. Smith, VK6LJ, Morely, W.A.

[[ No need for panic, OM. I consider it a privilege to receive constructive replies
to the brash things I commit sometimes to print., In this instance, it has stimulated
our Assistant Cditor to a better description of antenna feeder theory than found

in most texts. Mr. Smith continues this disgussion on p. 41, here. =-- Ed.JJ

* That article will appear in Amateur Radio rather in EEB, and is entitled 'Common

Sense and Instabilities in Transistorised Transmitters,'! Watch for it!




'' To be a follower of fashion is not always EEB/ April 1969
a wise chaoice,'! - G3VA, Tech. Topics, 1/69.

EDITORIAL —== RLG

Only in EEB will you find us insulting Advertisers by loose translations of
Caveat emptor, ‘e can take that liberty because their stuff is so good and so cheap
that it doesn't matter. But I am puzzled that we do not receive more [frss] personal
adverts, ODon't you ever buy, sell, or exchange anything? Would you advertise more
if we charged money? e will, if you insist. Hi.

The Australian Experimenter, mentioned in the January Editorial, seems to be
well back on its feet, and looks to be useful for beginners. We appreciate very much
the recent mention of EEB in its pages in Feb. 1969, along with kind words about
Coryra., Amor Vincit Omnia., At one time I thought that it would be useful if our
three casual publications were combined, but that would result in a very large issue,
and as discussed in January, it would be impressive but unread,

Talking_about January, is there anyone else who did not receive our January 1969
[*Frapnuary'] issue? I hope this will not be a repeat of the dreadful situation a
few years ago when the PG must have losé a bagful of mail, If you did not receive
our Vol. 5 No. 1, please let us know, but please also include a 4x9'' SAE. It wasn't
our fault, and mass replacements can get expansive,

I was startled to see my son Stephen's fish drawing on the front cover of the
January 1969 issue of Auto-Call. The drawing was part of our Chrismas creetings, and
half of it is reproduced in this month's EEB. Andy, the Editor, says: ''It was
drawn by Stephen Gunther [age 9], and I am sure that some of these art experts could

drool at the nuances depicted therein, coming forth with diverse explanations....lho
knows, maybe we have a budding artist who will command kilobucks a print?t?

In the same issue of Auto-Call was an interesting article, as usual, by W3AX
describing piezoelectric elastomers. It seems that if you melt a thin layer of butyl
rubber [or various other substances], and allow it to resolidify in an intense d.c.
electrical field, it retains a permanent charge [like the classical 'electrets' .
Yhen electrical connection is made to the surfaces of the rubber [by silver paint,
foil lssds], it exhibits piezoelectric response [like a quartz crystal] up to 50kc.
Amazingese. The Editor of Auto-call, KQNL, can be heard on 14,230fic weekdays at 1900
GliT, or 21.385Mc or 14.2850c weekends,

In his Editorial for January he says: ''ie've often pondered the invention of
the transistor, Back before tubes when crystals were the only method of detecting,
it is unreasonable to believe that someone didn!'t try two catwhiskers, perhaps more,
on the same spot of galena, and at the same time applied voltage to same, and at the
same time recognized a peculiar effect, Yet it appears to be true, But can you
imagine what things would be like if transistors had been invented before tubes?'!
When I was about 15 yrs old, the same thing occurred to me, and I tried very hard to
invent the transistor, Andy should know that the reason it wasn't successful was that
I didn't know what to look for. Just as well; I wouldn't have been in Australia now,
and I like it here,

I have a few really nice spoofs for April issues, but with our bimonthly sched-
ule, and with a remarkable number of articles now available, we are pushed for space,
and I'll forgo the fun this year. Individual issues could be made larger, but as I
mentioned in January, they wouldn't get read, so why bother? By the way, if you tell
friends about EEB [and wontcha pleaz?], you might mention that there are likely
about eight copies per year rather than six; this seems to make a difference. For
financial purposes it ought to remain at $ix, but comes the end of the year when I
have a bit more time, and the typewriter beckons -- and well, there you are,

S>> <<
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A LINEAR 455Kc SUWEEP CENERATOR -~ T, Cenogia [VKT]

A signal generator with an automatic frequency sweep is very useful for any kind
of alignment procecdure, when used with a Cathode Ray Oscilloscope. You merely adjust
tuned circuits for the desired shape of the bandpass, as seen on the CRO., This allows
the optimum 'flat top' characteristics of which the circuit is capable, giving good
voice quality with maximum attainable selectivity; the edges of the bandpass should
be as sguare as possible,.

Numerous designs for sweep openerators have appeared in the Literature., The old
ones used valves as reactance modulators, and they were good though somewhat complicated.
iore recently, designs have employed voltage variable condensers [varicaps]. These are
simply specially constructed silicon diodes which are back-biased. Any diode will have
a certain amount of capacitance when back biased, and the capacitance will decrease as
the back bias is increased, owing to the broadening of the depletion layer, Ordinary
diodes will work more or less well in this application, and an article on that subject
will appear one day in the EEB, Special varicaps work better, with wider capacitance
change for a given voltage, and higher 0., Any tendency for the diode to leak current
when back biased, will degrade its 0, and therefore that of the tuned circuit across
which it is connected. In addition to problems with 0, varicaps tend to show consider-
able nonlinearity of capacitance change with applied voltange,

The circuit shown below was derived from the Selected Semiconductor Circuits Hand-
book [Military Manual 215, p. 10-11] and has several advantages, It uses the [liiller
Effect of Trl to provide a capacitance which varies with the voltaone applied at the in-
put. This capacitance is approximately: C= Cpg + Ay[Cpe] where Chg is the capacitance
from base to emitter, Ay is the voltage gain, and Cge is the collector capacitance.

If the gain is varied by modulating the base bias, C will vary, and in this circuit will
couple its effect through Co to the oscillator, Tr2., This will change the oscillation
frequency at the sweep rate,

> 9V

PL_ S
10K auTRUT

T“|.

The circuit is not component critical, It uses 083 computer board transistors and
any miniature IF or oscillator transformer; the confiouration of the oscillator can be
altered to suit the coil available, according to standard practice. If transistors of
opposite polarity are used [e.g. 055], of course the supply is merely reversed, If
operation on a much hicher frequency is required, it will be necessary to use transis-
tors with a higher FT’ e.Q., the TO-18 types found on the computer boards, or the modern
planar types [e.g. AY1114]., The unit is small enough to fit inside an oscilloscope.
Power can be robbed from any convenient point, making certain that it is reasonably
well filtered. Total current drain is 2.5mA.

The linearity and bandwidth of this unit, compared with a valve counterpart, are
excellent, With C, = 50pf, the deviation is about 15Kc for an input base current of
about 20pA, uith Eg = 83pf, the deviation is 25Kc, and so forth. The coil used here
was a Philips type off of the 199 transistor portable. The tank capacitor of 625pf
came from a computer board, A different type of coil, such as a 455kc i.f. miniature
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type will need a tank condenser varying between 330pF and 220pF, and a smaller TR1
base condenser is likely.,

The main reason for the amplifier is to isolate the oscillator from load vari-
ations. The prototype was built on a 5x2'!" piece of veroboard. Mounting the compon-
ents vertically will reduce the size considerably. It is necessary to shield the unit
to avoid hum pickup. The oscillator is tuned with the sweep voltage actually applied
to the input, or detuning of the mean freguency could occur, Hl is not critical, and
in this case merely functions to reduce loading by TRl on the sawtooth amplifier used
to drive it; any other method of isolation [e.g. emitter follower ] could suffice, but
if a coupling condenser is used at the input it must be large enough to prevent any
distortion of the lou frequency component of the sueep wave. In general it is most
convenient to take the input sweep voltage from the same source of sawtooth wave as
used for the sweep of the CRO.

An additional low-freguency oscillator may be used to mix the signal in TR3
[e.q. in the emitter | to obtain €.g9. 1lOkc marker pips for more versatility in using
the sweep system for receiver alignment.,

QUICKIE SPECTRUNM SWEEPER -- F.U. Rodey *[HEUiEwEd by EEB
LA review of an article from Radio-Electronics, Jan 1968, p.73

This interesting sweep generator uses an old phono motor modified as a saturable
core reactance which controls the frequency of an ascillator, Very nice. A phono
motor should be selected with a large diameter rotor [e.g. 1 inch], and the rotor
itself is removed, as are the shorting rings from the pole pieces., A hole is drilled
through the sides of the pole pieces, through the middle of the space vacated by the
rctor, and parallel to the axis of the phono-motor's coil windings; clamp the pole
pieces while drilling,

Through the hole insert an appropriate size rod of ferrite [e.g. l/ﬁ"}. The
oscillator coil is placed in the rotor space, and the ferrite rod is inserted through
it, and through the other side of the pole piece, The coil is then used as the
inductance in any kind of oscillator, as appropriate,

The phono-motor coil itself is fed with 6U dec. from a simple pouwer supply, in
series with a 12,6V a.c. filament winding. The 12,6V transformer's primary is
connected to a variac or high power pot. This variable voltage controls the sweep
width, and the 6V d,c. bias determines the average inductance which is swept. With
a bias voltage of 6V d.c., and a control voltage of 6V RMS, the sweep was +25ke at a
mean freguency of 1150kc.

As an interesting variation, fr. Rodey used the Sweep oscillator to replace the
local oscillator in a receiver, to sweep its own i,f, spectrum automatically !

TRANSISTOR REACTANCE MODULATOR  -- P. Uren, ZLITBL 2 P SO
[Reprinted from § ectrum, May 1968] Lopt X 9y ‘ ’j;:) Ve
. | AT b | A z
SOQOK D ] - | LA/ O
1 N, ! r—“ —_— i
—— . — P R Py g Al ; [
L ST e E f ‘Qﬁg 00| 1 L
' |:' e L L i;. .'--'!IF.__-" - i :.- : -‘. :
L ':’*['% o002 $ | | 7] : ::_‘”'g K OUT

Also works when X is connected to crystal oscillator instead of VFO ! The only voltage
on the collector of TRl is rectified from oscillator voltage, This has been on NBFM,
with good results. [[For further comments by ZLITBL on noise-free use of FM, see EEB,
October 1968, p.108. Note that SSB is a form of AM, and subject to the same noise
problems. SSB is nice if you use phase-lock detectors as does the PiiG, but for high
effectiveness and simplicity, FM beats all -- except cm]]




P. 38  EEB/ April 1969
SIMULATED DUAL-GATE FIELD EFFECT TRANSISTORS! -- Rick Matthews, VK5ZFQ

Readers of the interesting EEB FET Packet® may be interested in the use of
two single-gate FETs to simulate a dual-gate FET. This useful substitution allows us
to obtain with triode FETs the advantages of high linearity, large signal-handling
capability, low internal feedback, more efficient mixing, and small interaction between
mixing signals =-- possessed by the Tetrode FET. This can be useful because of the
sometimes better availability of the more conventional triode ones. Two sigle-gate FETs
in a series-cascode configuration can identically equal a dual-gate FET, provided they
are of the correct type. This is quite unlike valve technology where no two triodes,
however they are connected, can simulate a pentode.

It is, thus, possible to use two FPFl02's in place of the versatile 3N140 with only
only a few minor resistor-value changes. This in spite of the fact that the MPF102
is a junction FET, and the 3N140 is a MOSFET!

Rpplication to impreoved AGC
I have extended this even farther, 'and have applied RCA's AGC circuit for the

3N140 to the one using two MPF102's instead [Fig. 1]. :
2 WEIC2
S0k HAsing 20+ ,/ff:;:H=25qb

, -7V = -50cb
e 1oV
_20__

o &

—-40 - )
Fig. 1l: Fig. 2: RCA Data for Gate-2 AGC on 3N140

I hope that this information may have some value to you, It might be a good idea
to obtain the 3N140 data sheet [AVW], to see a more detailed version yourself,

[[ Editor's Note: By providing the FET Packet* to those l .
interested in FET's, we have presented basic information E? ST F

to those interested in the subject, and we can proceed ifw*w\q

satisfactorily from that point. It must be mentioned, houw- j
ever, for the benefit of those who do not have the Packet, - = '4Q:L#,f
that Rick uses the new, unambiguous symbol for FET's. The G3
arrow is pointing at the Source, and the other is the Drain.

The arrow is, of course, the gate., Care must be used, be-

cause the N- channel fET is the one with the arrouw pointing

to the Source, the P-channel one with the arrouw pointing away;

this is opposite to ordinary [*hipnlar‘] transistors, so watch

out, [because gate polarity is opposite to drain polarity]. ]] :T:

Editorial comment on recent FET Literature [RLG] i

|
S
7
|

=

This idea of using cascoded FET triodes is useful and has been used to good
advantage in recent Literature. 1In the Jan 1969 Radio Communication, G3VA in his
perpetually fascinating 'Technical Topics' describes a novel mixer using three triode
FET's, as at the right. G1 goes to signal, G2 to local oscillator, and presumably G3
to AGC; it has very low noise, but needs a supstantial signal.

* Available from EEB for a SAE, a largish envelope, e.g. 4 x 9". Please include a 9c
stamp separately, do not put on envelope.
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[[ In the February 1969 Amateur Radio, VK3AFQ and VK3AKK continue their excellent
series of articles on their Solid State Transceiver, [c.f. EEB Oct. 1968], with liber-
al use of FETs, both triode and tetrode. That months article also includes a most
useful table on 'Locally Available VUHF Field Effect Transistors,' showing type, price
and characteristics, Although Freq vs NF and Gain are not shown for the 2N3819,
MPF102, and TIS34, they must still be pretty adequate transistors because of their use
on 2M tSee: FET Packet], I actually had the opportunity to see this Transceiver when
I was in Melbourne recently, and was most impressed; I hope that when the series of
articles is completed, AR will print a complete diagram of the whole device ~- fold-

out, if necessary !

In QST for Jan 1969, WATFJC descripes a lovely 50Mc Transceiver using the Simu-
lated Tetrode configquration for r.f. and i.f, stages. The transmitter will be dis-
cussed in the article in AR mentioned in the Footnote on P. 34 hers.

In Ham Radio, Feb. 1969 is an article by W100P which I can only describe as Mag-
nificent: ''Converting a Vacuum-tube Receiver to Solid State,'' and lo and behold it
is my favourite, BC348 ex-army receiver. It is a fine piece of metal, and lends
itself well to numerous worthwhile modifications, but this is the Best. I have had
thoughts for years about transistorising it, but have been too busy publishing this
silly magazine. Now I'm glad I didn't. His BC348 has been converted to numerous
FETs and bipolar [nrdinary] transistors, with lots 3N140's. 1If you have one of these
receivers, this article is a Must; if you don't it is a flust if you have any thoughts
about converting your receiver to Solid State. See also 'Solid State Modules' dis-
cussed on p. 109 of the Oct 1968 EEB.

R K K F K K R X K ¥ % Oct 1968

PART UL: RECETVER FRONT END DESIGN, revisited  -- by the Editor [Continued from EEB/

== A REVIEW: 'Hydrus -- a New H.F. Receiving Equipment, by P.L. Painter,' in Point to
Point Telecommunications EMarcnni], April 1968, p. 82.

This periodical is the Marconi equivalent, more or less, of fiullard's Technical
Communications, Our Assist., Editor has draun my attention to the above article in
whick a number of points are raised in reference to sophisticated design of receivers.,
The equipment described is quite complex, and we have room here only to discuss brief-
ly the front-end design, and it is relevant to Rick's point mentioned above,

The receiver described {mostly with block diagrams] is a high stability unit
covering l.5Mc to 30Mc. "'fFrequency steps of 1lfc and O.1lMlc are derived from a high-
stability master oscillator, with the 0,lfic steps covered by a free-running interpol-
ating oscillator, Reception facilities are provided for telegraphy and telephony, in
both single anddual-diversity roles, together with automatic frequency control and
automatic gain control'! !

The following design considerations are considered important:

l] Highly selective circuits introduced between antenna and first stage, to reduce
the effects of cross-modulation and intermndulatiun, consistent with Noise Figure.

2] Prior to the maximum selectivity point in the receiver, the signal level is kept
as low as practicable,

3] The first i.f, must be located outside the band of operation, and preferably should
be a known clear frequency [[Recent designs in the periodical literature have solved
the clear-frequency problem for i.f. by the use of a sharp front-end filter tuned to
the i.f. frequency., --RLG]]

4] The number of frequency-changing processes should be kept to a minimum to reduce
the risk of spurious responses [[This is‘nouw becoming a standard feature of receiver
design, where multiple conversion is no laonger necessary, because of the availability
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of very sharp crystal or mechanical filters at 1efs]]

5] The a.f.c. system should have sufficient 'hold in' range to compensate for the
combined frequency drifts of the receiver and received signal.... But the bandwidth
and time constant of the a.f.c. system must avoid loss of control from strong adjacent
unwanted signals and prolonged fading of the pilot carrier...

6] The a.g.c. system should handle a wide range of input signals. It should be
derived from the carrier or sideband signals. Time constant should be capable of ad-
justment, depending on type of modulation. Pedestal a.g.c.: See Radio Comm., 1/69, p. 26.

Now, there you have a succinct description of a number of principal points of
contemporary receiver design., We shall be ipterested here in their thoughts on the
receiver front end. 7The relevant simplified circuit is shown below:
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Mr. Painter points out that the number of tuned circuits which can be inserted
before the amplifier is & compromise between sensitivity and selectivity. If the
Noise Fj ?%.D% the amplifier can be made low [e.g. Edb], it is possible to a ggazuther
4db or so ihthe tuned tanks, and obtain adequate front-end selectivity mhiléa; R=ATE
ing satisfactory sensitivity. In the above circuit, the band-pass system produces an
attenuation of %0db to 40db when 10% detuned, The combination of tanks and cascoded
junction FET's results in NF of 4db to T7db, which is quite satisfactory up to 30Mc.

&

)
[+

The FET's form the 'active' circuit. As we have discussed in EEB, FET's offer
considerable advantages of linearity and sensitivity over conventional [‘bipolar‘]
transistors. ''depending upon circuit configuration, improvements in cross-modulation
performance of up to 20 db have been measured. Coincident with better signal handling,
device noise figures of 2 db or less are realizable.'' Can we do as well with valves?

The cascode circuit shown for the front end of the 'Hydrus' receiver gives good
isolation between input and output, and as VK5ZFQ points out, it provides the excellent
AGC control of the tetrode FET [Via AGCs].

"' The mixer circuit is biased to about half the 'pinch off' voltage of the FET
for optimum conversion gain. The oscillator injection is fed across the resistance
load in the source, at a peak-to-peak level equal to the 'pinch off' voltage, Auto-
matic gain control is applied to the mixer by reducing the oscillator injection as the
AGC,voltage increases. This has the advantage of increasing the maximum signal which
may be applied to the gate, as the received signal at the antenna incrsases.'!

The i.f. stage which follows this is fed' by 'up-conversion' to AQlc, which obvious=-
ly solves all image problems. The Frequency-selection system is [Continued on P. 45]
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ANTENNA FEEDLINE DILEMMA -~ A FINAL WORD ! -- L.J. Smith, VK6LJ

Rod Reynolds has done well on this subject in his February Article in EEB. He
sums things up fairly completely, and I have no profound objects aside from minor
points. His explanation is certainly better than that given in the ARRL Handbook.

Since posing the problem of feeding a balanced antenna with coaxial feeder
[EEE, Jan, 1969], 1 have come across the following explanation which may also prove
of interest to you. It took much searching and many textbooks ignored or awkwardly
skirted the subject. However, the following book did not, and it is very good:
'Services Textbook of Radio,' Vol. 5; 'Transmission and Propagation.' [HMS0].

Causes of Feeder Radiation from Coaxial Cables directly connected to

Balanced Antennas

A coaxial antenna feeder carrying power to an antenna can be shown as Fig. la.

Centre |
Log ==> @ gonductor _
Lee?? Zgg Zcq$/'

?Hr_]

A, [a] | [D] |
Log = N ‘ e ' FIG. 1

Screens

It has a characteristic impedance Rge In addition two impedances to earth:
Zce, the impedance of the centre conductor to earth, and Zgse, the impedance of the
outer screen to earth. In practice Zce 1s very high and Zgg'is moderately low.
Exact values would be very difficult to predict but the important thing is that they
are certainly very different.

Now this feeder is connected to balanced dipole [fig. 1b]. The dipole has radi-
ation resistance Ry and also two impedances to earth Z ,' and Zde’ « If the dipole
is balanced to earth then Zge' = Zge", Obviously then the generator will drive a
current through Rg and also Zgp to earth and the Zy, impedances. [This is the ''Earth
Loop'' mentioned by Mr. Reynolds in his article]. But since Zgg and Zdet and Zgg"
could in practice be fairly high in value [greater than 300 ohms does not seem um—
reasonable], current flow on the outside of the coaxial feeder line would represent
only a small part of the available pouwer.

Incidentally in the ''Receive'! condition, noise voltages can be induced across
Zse and thence to the input of the cable,

The Balun

The solution in both cases is to insert a device in series with Lgg to raise its
value nearly to that of Z.g thus restoring symmetry and reducing the current through
the earth loop. The !''Services Textboaok'! goes on to describe various types of
linear balun most of which seem to be of the short circuited quarter wave line type
which can appear as a very high impedance in series with Zg4e for a particular frequen-
Cy. The impedance of a wideband toroidal balun may well be much lower.

That is the textbook explanation. Sut, in my view, there is one other factor
which contributes to feeder radiation which is not mentioned in the above reference
and that is proximity coupling between the antenna and its feeder.

Proximity Coupling

In Fig. 2 the feeder R, is connected to the dipole Rd. However, impedances must
exist between each half of the dipole and the opposite sides of the feeder. Coupling
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between the centre conductor and opposite
side of the dipole is likely to be small and
therefore Zgo will be high. However, Zyg
between the screening and the dipole, is
likely to be low in systems where the coaxial
g feeder goes close to the antenna, whether a
[ﬁiPUlE'>:J toroidal balun is used or not. Therefore,
the generator will drive a current through Ry
and Zg4g, which are in parallel. The only way
to raise Zgg is to remove the coaxial feeder
as far as possible from the dipole, The
quarter wave linear balun does this effectively, It is interesting to speculate houw
much power is likely to be dissipated in lqs 1f the antenna is a folded dipole fed with
coaxial feeder through a 4 to 1 toroidal balun transformer ! Does the radiation resist-
ance Ry rise in greater proportion than the increase in Zdg?

Practical Points

50 much for heady theory. UWhat does all this lot matter in practice? - which is
the question I asked originally. It is obvigus that if the dipole is fed with Coaxial
cable directly, that feeder radiation will occur and that this can be reduced by running
the feeder at right angles to the antenna and increasing the impedance of the screen to
earth. The best way is to use a linear balun it would seem.. However, it is the author's
personal experience that feeding with balanced line or coaxial cable doesn't make an
ounce of difference in practice ! Its really all in the mind, Electromagnetic radiation
at low frequencies is an almost uncontrollable phenomenon anyway so that feeder radiat-
ion does not seem to matter. Look at the number of operators who feed triband quads
direct with coax. Ho-one can deny that they seem to work effectively.

For the record it is interesting to note that even matched balanced feeder lines
still radiate some power. It is equivalent to an antenna of length equal to the feeder
spacing but carrying twice the current. If there are standing waves on the line then
the loss is that much greater.

A Note from the Asst. Ed.:

- It is not 'all in the mind, ' but I must admit that there is not always a practical
difference found between the use of a balun, and its absence, Indeed, the sloppy back/
front pattern of an array can sometimes be improved by a bit of asymmetry, but it is
important here to realise that the absence of a balun can affect the pattern; that it
can also be affected by numerous other factors is true, but additional,

A Note from the Ed:

I am very pleased with this exchange of views, but would like to point out that
the Argument from Effectiveness has its dangers, lhen I was working a station 400 miles
away, on 80M mobile, I drove into the garage, and the whip shorted out nicely to the
earthed metal garage door, In reply to my query, the other chap said that my signal
strength had gone down a bit. To my mind this does not prove that garage doors radiate
power effectively, but that a remarkable amount of communication can be effected with
minute amounts of r.f. So much the worse for the advocates of High Power and their
prestige-building commercial stations...and antennas,

I do hope that these elevated articles are not driving

X=X=X=X=%
QU0TE WITHOUT COMMENT [73, December 1968, p. 3]

""Ham radio is merely a sideline with most of our manufacturers, or they couldn't
afford to stay in business... Just hope, they stay with it, or you may have to drag
out the soldering iron and go back to the easy building of AM equipment, "
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WHAT TO DO ABOUT THE PMG ['s Department] -- RLG

I should mention to overseas readers, the PiG's Department handles all the mail
here, and a lot more too. 1 should say that it is the least satisfactory postal ser-
vice in the world, but for the fact that recent developments in the U.K. and U.S.A.
indicate that we are up, or perhaps I should say down, to world standards. It is
probably a natural consequence of mechanisation, overpopulation, and decadence of
technological society, but that is not a matter upon which I can comment at length in
an electronics magazine. Here, I should like to make a feuw positive suggestions on
squeezing the most reliability from the postal and other services., These ideas are
the result of considerable experience, and I hope you find them useful; they probably

apply abroad, too. ‘ ;
A. ADDRESSING

1. Take extra care to write addresses legibly; we see plenty of scrawled QTH's here,
and if THRUSH CRESC. comes out TRASH CREEK, its not our fault, not the PMG's.

2. Always provide a return address on your envelope ! Our favourite tale is the
time we received a Postal Order for w150, with a scrawled note asking for sub-
scription. And that is all. Somewpere gomeone has gone away mad, because of
forgetting, at least, to put a return address on his envelope,

5« Add the postcode to all addresses, even though you have to look it Uup. A recent
advertisement in The Australian by Sydney fliail Exchange Supervisors said what we
all knew, that that expensive Paper Shredder is inefficient and inaccurate --
but it is still a good idea in theory, and I favour it. The inefficiency in the
Department is probably due, as the advertisement [and an article on p., 7 of The
Australian for March 10, 1969 ] inferred, to people,.

B. ENSURING RELIABILITY for letters

If you want a letter to go rapidly and reliably to destination,

l. Put it in a small rather than large envelope, if practical, but large is better
if there are a lot of contents.

2+ If it is bulgy, strengthen it with celotape in two directions.

3« Fragile items are best boxed, but if put in envelope, strengthen it, mark prom-
inently HAND STAMP ONLY and FRAGILE and hope for the best.

4. At the P.0. fill out a 'CERTIFIED® sticker, and pay the man an extra 10c for the
reliability which ought to be supplied for the first 5c.

5« If the letter contains anything with monetary value, REGISTER it, for 25c.

6. If you are really serious about the letter getting to its destination in a reas-
onable time, double the postage, and mark prominmently: SPECIAL DESPATCH, AIR.
Notice how in the PMG's Dept, as elsewhere, money talks, and the more the louder?

T+ Post 'early in the day'. I fail to see how this can cut days off of the delay,
but there you are.

8. If you work for the Geelong Chamber of Commerce, it might help teo post your
letters through them. In the abovementioned newspaper article was mentioned the
fact that that august body had no difficulty with delivery of its letters,

If you follow the above instructions as appropriate, your mail should go through much
more smoothly, and if it merely costs a lot more, well what doesn't nowadays? After
all, '"'The men who run the Post Office have been in it for years. They are well
trained and know what they are doing. '"[The Australian, ibid.] Gosh that's comfort-
ings I was beginning to worry,
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C. ENSURING RELIABILITY for packets

This is rather more difficult, perhaps, than for letters, because there may be a
wee bit more chance that your packet will be lost or delayed, than letters,

Follow scrupulously all suggestions under ADDRESSING, above,

CERTIFICATION [sse Item 8.4] is absolutely essential if you insist that the package
arrive at all; it may also improve speed, but this is uncertain,

REGISTRATION is probably not necessary unless you are really concerned about
monetary value, but unfortunately no Certification is available for overseas
parcels, so they must be Registered to ensure that they arrive at all. This is
important for overseas parcels [Eﬂg_parchls sent to you from auerseas], because
of the worsening quality of postal services abroad, too. We have had several un-
pleasant experiences which justify this caution.

If your parcel has any appreciable size or weight, particularly weight, it can be
well worth taking it to F.H. Stephens, I.P.E.C., or equivalent reliable shipping/
forwarding company. Delivery will certainly not be slower than by post, and in
many instances it can be appreciably cheaper -- as well as being more reliable.
You should always check on their rates before posting a heavy parcel; you may be
pleasantly surprised., If the rates come out about the same, the shipping company
is preferable to the Post. Anything is preferable to the Post. That includes,

by the way, services within a city; you are likely to get faster and more reliable
delivery if you use one of the city Delivery Services, than if you use the Post.
It may even be cheaper. If you can be partners in a horse, cheaper still,

If you want your parcel to go in a hurry, you have a real problem, It may help
to pay the extra 3c/oz for air mail, if the parcel is not too large, but this is
not certain. The best method for packets of any appreciable size or weight is to
send them by TAA or IPEC Air Cargo. Although the minimum-charge may make small
packets expensive, the extra cost may be justified if delivery is urgent,

As an example, of many, we recently had been exchanging air mail correspondence
with a party in Gosford, N.S.U. Ordinary well-addressed letters took 7 te 10 days
each way. A heavy packet taken to TAA in the evening arrived in Gosford the next

day., Air Cargo is also the best way to send fragile pieces of equipment; to entrust
them to the mails is to court disaster.
D. REDUCING COST

This is the most difficult point of all, because there are feuw ways of reducing
the exorbitant cost of postal services. Since the loney Changeover when the
Government set us all a good example by raising postal prices appreciably, their
prires have been increasing, and certainly they will continue to increase, It
would appear that the postal services can be used well by those most able to pay
for them; that's a good sound capitalistic practice. My, Jjust think what we could
charge you for EEB if you found it essential for your living, and we were allowed
to charge anything we pleased,

In any event, we are stuck with it, and here are a few tips:

Purchase a cheap but reasonably accurate postal balance; best accuracy for money
is obtained from the kind with two pans and a set of weights. This investment
will pay for itself through the years, many times over,

Weigh all questionable letters, and if possible adjust them to fall within the
weight for a given charge. Same for Packets, [Use larger weighing scale for
parcels].

Notice that there exist brackets of charges. It costs you 2lc to send a first
class item weighing 5,6,7, or up to 8 oz, but 25c above 8oz and less than 120z,
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If you can adjust weight to fall within brackets, you can save. This applies to
Letter Rate and to Other Articles rate under 1 lb.

Parcels over 1 1lb, are something of a problem., There is no special rate anymore,
for books or printed matter sent by parcel post in Australia, so you can find
yourself paying incredible amounts [cumpared to preuiuus] of postage. Here is
one hint: Try to adjust your parcels so that they do not exceed 16 oz. A 250z
parcel sent to a 'Far Distant State' costs $$0.70 [plus 10c for that necessary
Certification]. If you can break it up into a 15 oz plus 10 oz pair, it will
cost only $0.38, $0.58 if Certified,

On the other hand if you send that 25 oz packet to England or Canada or U.S.A.
or New Zealand, you can leave it intact, 'and it will cost you only $0.53 for the
parcel rate,

If the packet is 18 0z, it costs £0.70 in Australia, $0.37 to any other place in
thE Wﬂrldqn-r

If I send that 18 oz parcel to Melbourne by air, it costs $1.14; to Dunedin,
N.Z., rather farther, it costs $1.08.

SESASHSAHAST AR Rt
[Rx Front End Cesign -- Continued from P. 40]

not unlike that of the 'Deltahet.' '"'The method of frequency synthesis is based upon
the well-known drift-cancelling loop, which has the advantage that the loop may be
integrated into the intermediate-frequency amplifier. The overall frequency-setting
accuracy of the system is well within + 200cps over the entire frequency range.'!

We must now leave this amazing dual-diversity receiver, with its f.s.k, facil-
ities, and the ability to receive each sideband independently. The latter facility
allows two entirely independent programmes to be transmitted on one [nmn—existEnt]
carrier, whilst using a carrier pilot or sideband pilot to control the AGC of each
channel independently !

Postscript: Further design considerations from the October 1968 issue of the same
magazine are discussed by G3VA in the January 1969 Radio Eommunicatiuns, and that
three-transistor mixer on P« 38 here came from it, The r,f, amplifiers used minimum
possible gain consistent with good S/N ratio, following the principles we have dis-
cussed in the EEB Receivers Series during the past year. G3VA also has another note
on converting ordinary valve mixer stages to 7360 Beam Deflection types, much superior
for cross modulation. I wonder how the 7360 compares with the 3N1407

Qo0n00n0onnnNnnonnanan  5ee April 1969 issue of Ham
LETTERS S — Radio for good 0il on Noise.

More on the Coax Feeder Dilemma
Reading your Frapnuary EEB I noticed the item oy L. J. Smith, VK6LJ, on the Coax
Line Feeder Dilemma. Perhaps the enclosed copy of a CQ article of a few years back
will be of some value to him and/or other EEB readers.
EEB is looking more professional all the time. Watch out about that!
== Dick Ross, K2MGA, Port Washington, L.I., N.Y., U.3.A.

L[EEB Ed. Note: The article is 'The Coaxial Line Balun' by C. Gilbert, K6GAX, CQ,

Jan 1964, p. 49. The author presents the usual summary of theory and advantages of

a balun, to reduce radiation losses Caused by unbalanced line currents. Hs does bring
up the useful point that the balun has an additional advantage of stabilising antenna
impedance. If the r.f, is slightly lower in frequency than the resonant freq of the
antenna, the capacitative reactance of the antenna is cancelled by a corrssponding
inductive reactance arising from the balun -- becauss after all, the balun is a tuned
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quarter wave line. If the applied frequency is too high, the converse happens; match-
ing is improved simply by the presence of the balun. Very interesting. Thanks, Dick.]

Hypodermics used for Prods

Discarded needles for hypodermic syringes make excellent prods for voM's, etc.
The thin prod can also reach short leads on a printed circuit board. It may be neces-
sary to bend the tip, and sometimes to enclose part of the needle in a fine piece of
PVC sleeving from hook-up wire, to prevent accidental contact... Another use for these
needles [No. 18 is a good size] is to clear the holes of printed circuit boards after
a component has been removed; the needle is pushed through the hole after applying
heat to the solder. The needle is stainless steel, and solder will not adhere to it.

-- fFr, A. Turner, C.P., Vanimo, New Guinea.

[ NOTE: The hypodermic syringe is fearfully dangerous: grind the end flat first! -- Ed]]

Superbly Suppressed Bandwidth
- Since no one else defends the Faith, it is up to me. Here are twelve good rea-
sons for SSB:

1> Economy of Bandwidth in radic spectrum, 2> Reduction of QRM caused by unsightly
carriers. 3> Lower receiver noise [because reduced bandwidth]. 4> Higher transmitter
efficiency [trapezeidal modulation -~ fooey]|. 5> From the commercial point of view,
ease of multichanneling telephone callsy from, some places we use four channels on one
transmission. 6> We use SSB on our cables, to conserve spectrum. 7> The PMG is having
a sideband and carrier harvest; I imagine they've got at least 12 good reasons. 8-11>
Quite obvious to anyone who takes a moment to think about it. 12> The Yanks won't
work anyone with a 'coathanger' on.

-- J. Lilley, Bringelly, N.S5.W.

[[See bottom, p. 37, this issue. John continues with several more entertaining pages
describing interesting plans for transmitters and receivers, promised articles for us,
opinions about various Handbooks and the state of the art, etc. We get a number of such
letters, and I wish we could print it all, but not all of it hangs together well

enough to make a proper technical Letter or article, But technical matters notwith-
standing, I have made a number of excellent friends through this activity, and have

had some marvelous technical and non-technical correspondences —- time permitting. --£d]]

Good News? [[ We have been receiving a number of letters expressing this opinion:]]
Congrats on your Jan and Feb issues. I was able to understand them! The ap-
ticles on coax feeders and transistorised transmitters were fine. More Please!
D. Gilder, Box Hill South, Vic,

[[Y‘knuw, sometimes I wonder. We'll publish an article telling about the causes and
cures of transient overvoltages, or the general functioning of the highly practical
Regenerative Switch configuration of transistors, or a series of notes showing that
it is futile to increase r.f. gain if that only makes the noise louder —-- and people
will complain [nhliqualy] in letters that this is terribly heady stuff, and that they
will rather stick with the conventional stuff they can understand. I suppose that
that means good solid transmitters and power supplies, BUT we have a lot of that kind
of material too every year; just look at any of our annual Table of Contents.

[And then along comes something like this Coax Feeder Dilemma, which can hardly be
classed as Light Reading, and yet we have got enthusiastic comments from Engineers and
from various amateurs and Amateurs. It appears that the blend of Rodney's Brains and
my typewriter go well together, but then why not as impressively in the Receivers
Series -- which was highly practical, but did anyone read it?.. VKGLJ has tEEEfE ﬁﬁggap

[[Well, let the present issue be a typical example of our coverage. There is esg=‘"®
teric material [Coax Feeder], practical stuff [Sweep Generators], useful techniques
[Eascudad FET's |, comments on literature [Receivers, FET's], review of the important
RSGB Handbook [giuing more than the usugl revjew platitudes], Letters, light humour

Editorial, Quutes], heavy humour [PMG], and Advertising. Owing to my comments, it is
oo fat this month, but who can accuse us of being onesided??? —- RLG ]
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~)PERSONAL ADVERTS FREE IF MODEST SIZE. COMMERCIALS lDE/ line, §1.50 half page, $2.00 full-
page; can be spread over several issues. CAVEAT EMPTOR ['All that glitters is not sold!']

=~)FET, PRINCIPLES, EXPERIMENTS, AND PROJECTS, by E.M. Noll, a fine book. FETs have all
advantages of valves and transistors; they are readily available in Australia [EEB ads |.
This useful book tells all about them, including even designs for QRP FET Transmitters !
$4.95 postpaid [see also FET Packet] from A.E., 32 Waterworks Road, Uynnyrne, Tas. 7005.
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=2E5+1 ELECTRONICS have a Catalogue available, with the following items, nearly all of which
are in stock:-

TO-1 transistor cooling clips: 8c each, minimum quantity of 5.
T0-5 transistor radiator: $1.50 each.
T0-18 Radiator and TO5 heatsink adapter are a few cents dearer.
Silicon grease; 10 grams lasts a long, long time. 10g for 90c, Special Silicon Grease.
10g for 50c, Ordinary " r
2N3055 transistors; 1 off: $2.20; 2-4: $2.00; 5-9: $1.85; 10-50: $1.80.
- Extra good value, dbsolufely unbeatable anywhere.
Zeners, 2.4 to 16V, 1U rating at 50°C ambient: $1.50 ea, $1.30 ea for 25 up.
Diodes, EM404 type. This needs no description, Another unbeatable, at 25c each.
Any order for these must go with a $2.00 min order for other items,
Power Supply Articles: Details in the Catalogue. No. 1l: 6-9V, 500mA power supply
[4 pages] - $0.50. No, 2: 2-40V, 1A supply [4 pages] - §$1.00. No. 33 0-62V, 3A
supply [11 pages] - $1.5Q.. These are all typed on foolscap, packed with information
For further details on all of these items —- and for data sheets on the 2N3055 Power
Transistor and the 1U zeners, please send for our big catalogue !

E S + I ELECTRONICS, 81 Prospect Rd, Summer Hill, N.S.W., 2130

++++++++++++++++++++++++++++++++++++++++++++++
=2MORE KIT-SETS AUST. SPECIALS THIS MONTH:— PART PAK SPECIALS FOR YOUR PARTS BOXES.

5% tolerance resistors, Comprises 3 resistors of each value between 10Q and 1 Meg.

PART PAK 56: 1/4m, 57 different values, 171 resistors total. Price $5.08,

PART PAK 59: 1/2w, 57 different values, 171 resistors total. Price $5.95.

PART PAK 61: 1u, 57 differert values, 114 resistors total. Price $7.93 + 15c P.
PART PAK 88: Mixed 1/2U and 1/4 pack. Comprises two 1/20l and tuo 1/4U resistors of 57
different values between 109 and 1 Meg. 228 resistors total. Price $7.45.
PART PAK 66: Mixed pack of polyester [100V] and electrolytics., Comprises one capacitor
of the complete range of polyesters [45 ualues], plus one electrolytic, 10WV: 5, 10, 25,
30, 50, 100, 200, and 500uF. Plus one 25UV electrolytic of 5, 10, 25, 50, 100, 200, 500,
and 1000uF. Total of 61 capacitors. Price $6.50.

SIGNAL INJECTOR: 5Kc=2Mc: A must for all experimenters and servicemen, this unit will
produce a tone rich in harmonics of the frequency range 5kc-2Mc. The unit comes complete
with test probes, Size 1'' ¥ 1'', operating voltage 9V, 2 transistors, Price $3.45,
wired and tested.

SPECIAL: BRAND NEW TESTED BC108 TRANSISTORS: 5 for $2.00 !

SERVICE: These components are all new, and their quality is quaranteed by us. We despatch
all orders promptly; if the order is received in the morning mail, we despatch the order
that afternoon. Please allow 10c postage and packing on all orders, unless otherwise
specified above, We very much regret the constantly incfggging postal charges, but it is
a matter beyond our control. Write: KIT-SETS AUST, BOX 176, P.0., DEE WHY, NSw, 2099,

_—.—.-.-_--_-—.-H.-_——-"—.-q_-—-—.—q_-——-q--q-—-.—.—.o.-.—.——.-----.——u-_—--.-_--—.-.-—— ———— —— - _ ——
-——..—.Hd—b——ﬁ.h__-h..-"_H“'_____-__‘_h_“_q___ — —— — — -—

=2 FOR SALE: Two Kric 'C speakers " di { Rl
35603 in ' r1ee KIoSH95 ERE padr. Bl TS 8RB 32t ogi %2, RS 3. fone rgganance

=> WANTED: Older edition of ARRL Handbook, cheap. G.H. Thompson, same address [or Radio Hbk? ]
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NEXT ISSUE: July for sure,
More about Mixer Performance,
and a Picture Story about
Unstable Resistors. This is
an Extra issue, because we
are being swamped by arti-
cles, hooray!

e L e e T T P e T BB Sa| Wontcha please
tell your friends about EEB?

soundest and best aspects of current practice, the 1969 EDITION
offers much new material and revision. It contains additional solid
state theory and practice in the areas of receiving, power supplies,

single sideband, accessories and is even more up to date than its
much-revised 1968 predecessor. Every important aspect of am-

Continuing THE HANDBOOK tradition of presenting, annually, the

B e ———
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THE ELECTRONIC ORGAN, Part I --- R. E. Dunk, [uk2]

Perhaps the most popular and versatile instrumant to-day is the electronic organ,
successor of the classical pipe organ. Thz variety of sounds and instruments imitat-
ed by it is only limited by the ingesnuity of the designer and the selling price. All
sizes are produced, fram the small single keyboard unit to the 3 manual [keybnard]
Theatre Organs, however, most organs have certain basic principles in common.,

The organ must produce 4€ to 84 audio frequency tones of similar waveform which
can be switched on, by a set of keying contacte, to mixing and filtering networks,
followed by a number of staces of amplification driving powsrful hi-fi speakers.
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Figure 1 shows the block diagram of a basic slectronic organ. The tone gener-
ators in most orgsns follow one of two designs, either twslve tuTnable master oscill-
ators, usually of L. C. Hartley type, for thes top twelvs notes, each followed by a
strlng of bi-stable multivibrators esch triggerad by the one dbcue and oscillating at
half the frequency or, an individually tunzd L-~C oscillator for sach tone.

Thomas, Lowrey, Schober and some other tlectronic organs, usé the master oscill-
economic to produce, makess the organ console

lighter and is quicksr to tune, howevar individual tuning and voicing 2s found in the
classical pipe organ is impos 51b iith this system and sounds that can be obtained
from divider type organs appear quLc acceptable to a gooa proportion of people but to
others, quits hard and unrsal, This stems from the fact that mathematically sxact
ratios within octave relationships [2:1] are not as pleasing to the human zar as
slightly varying ratios which allow phase shift betwesn tones of successive octaveas,
The " Gulbransen' organ is one which makes usa individual L. C. tone genarators.

The keyboard contacts in different orzans vary considerably, but usually short
circuit the signals via isolating resistors or back biased diocdes, until the key is
pressed to sound the nota, Threz or sometimes more tones are controlled by each key,
one for each footage group of stops, es.g. middle C kev would operate tones C2, C3 and
C4 on 16', 8' and 4' stop groups respectively,

The yreatest scopa for original design liss in the section followina the keying
contacts, i.e., the mixing and filtering networks to modify the tone nenerator output
waveform and thus obtain the desired sound quality. All organ manufacturers use
different circuits and principles here and all that can be said is that mixing is
achisved via isolating diodes or resistors and filtering circuits consist of R-C and
R-L-C networks in varying degrees of complexity.
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The expression control generally takes the form of a foot pedal operating a
potentiometer or a shutter past a light dependent resistor to virtually control out-
put amplitude, either by loading down the signal to earth, or by the conventional
volume control circuit,

Power amplifiers and speakers are usually chosen to suit the application, 15
watts for home use and 200 watts or mere for theatre and church use.

Various sound effects can be incorporzted in electronic organs, such as vibrato
which frequency modulates the master oscillators at 5 to 10 C.P.S., tremolo which
amplitude modulates the signal at 5 to 10 C.P.S. just before the power amplifier and
the " Thomas'" org=n 'Band Box'" , which simulates very realistically such percussive
instruments as cymbals, bass and snare drums, bongos and castanet,

Just like cars, there are many makes and models of electronic organs and the
various enthusiasts debate their advantages and disadvantages, and will probably do
so for ever more,-- See interesting book: 'ABCs of Electronic Organis' by N.H. Crowhurst

L R L L vy [Saer U-5*ﬂ-]

QUOTES WITHOUT COMMENT

«+~ To me, our hobby provides the opportunity to serve, to build, to be prepared
for emergencies, but most of all, to ragchew in a relaxed, friendly manner. Just
between us, I don't give a damn if another ham is running a Swan, a Goose, or a Duck.
It matters less whether his skywire is a Zepp or a Schlepp, If he is alive, alert
and aware, he's the Joe I want to come by, and I resent some unprincipled idiot who
suffers from controversy-phobia trying to keep us quiet! P

== J. C. Jacobson, WA3CQO [QST, Feb. 1969, p. 69, 'Correspondence! |

«++ On several occasions when I was expressing my opposition to the Vietnam War in
a 50, someone has broken in on the frequency, chewed me out for my views, and re-
fused to identify himself, I usually respond by inviting the breaker to join our
discussion, but it doesn't work -- these guys won't give their calls,
ess I think hams should use our means of communication for furthering understanding;
and at the very least, everyone should let his fellow hams talk about whatever inter-
ests them.

-- F. H. Letton, K4RAD/6 [QEI, Feb. 1969, 'Eurrespnndenne']

ses But if we want to discuss the rights and wrongs of happenings at the United
Natlons, why Christianity is better [or worse] than Buddhism, or some clinical det-
alls, let us do so in his [or our] living room., Or in a bar, Not on the air ...
But absolute freedon of speech can be as bad or worse than no freedom at all, and
failure to question a radical application of its principles can lead to complete
chaos and disintegration ... Freedom of spcech does not include the right to offend
a substantial segment of the population, domestic or world ... For example, there is
no real measure of agreement today on what constitutes obscenity, The best thing
to do is steer completely clear of sticky subjects ... The guy who insists on his
right to absolute freedom of speech ... risks your status, and mine, by raising the
basic guestion of whether amateur radio is really in the public interest.

And so we say hooray for all " unprincipled idiots" who, by reminding us of the
unwuritten law, help keep us away from heated discussion on politics, sex, and relig-
ion,

-- Unsigned Editorial, QST, Feb. 1969, p. 9

»+« Freedom is so basic and so natural to mankind that it cannot .. and must not .o
be compromised, for to split the difference of an absolute human value is to forfeit
humanity's opportunity to achieve self-improvement, [Cont'd, page 52]
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«++ freedom's challenge must, above all, be met at the individual level. A collect-

ive, concerned effort is impossible without personal cooperation. Free men en joy

many privileges .. but how many turn their backs on the consequent responsibilities?..
-- P. M. Elliott, WA3KTD, quoted in Auto-Call, Mar. 1969, p. 14

ses I realize that a good many amateurs have a basic feeling that everything in ham
radio should be entirely home made and that manufacturers are an unnecessary evil,
Without our manufacturers I fear that much of ham radio would still be hung up in the
Tri-Tet Crystal Oscillator days and running 200 watts to a 6L6.

-~ WU, Green, W2NSD/1, Publisher, 73, Feb. 1969, p. 79.

+es In the clothes we wear, the food we eat, the books ue read, and the ideas we hold,
there is a strong tendency toward conformity, toward sterotypy, To be original, or
different, is felt to be 'dangerous'.

Why be concerned over this? If, as a people, we enjoy conformity rather than
creativity, shall we not be permitted this choice? ... With scientific discovery and
invention proceeding .. at the rate of geometric progression, a cenerally passive and
culture-bound people cannot cope with the multiplying issues and problems ... Unless
man can make new and original adaptations to his environment as rapidly as his science
can change the environment, our culture will perish. MNot only individual malad just-
ment and group tensions, but international annihilation will be the price we pay for
a lack of creativity. y oo

-- C. R. Rogers, in '0On Becoming a Person! [Huughtun, Mifflin], Pe 348 ; .rﬁcﬁﬂ

W'
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[[see also in next EEB: ' Are Radio Amateurs Human?" ]] RS e
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THE SUPER WORMTURNER -- by D. Brown [UKk2]

QEACAAARAAANARATNTINNMING IRANN. 00N

EEB NOTE: The Staff of the EEB assume no responsibility for the use of any equipment
built from designs appearing in its pages, i.e., 'we guarantee nothing'. But please .
don't electrocute yourself anyhow!

ROQAAANANAAAQNNANHANNNANANNNNT1T N0

The Super WUormturner is a sophisticated electronic device for applying electro-
neural stimulation to members of tha phylum nematoda, although it can be used success-
fully with members of other phyla. See Fig. 1.

40y 60w/ /\_/“\
Ao

e

F1e. 1

The resistor R is adjusted so that the neon emits the required amount of light
[typically about 500K ]+ The light bulb serves as a sort of EBC [Electronic Blunder
Cnrrectnrﬁ, if the fool operator shorts the output, transformer or fuses shall not
blow. Please ensure that you are not the cause of the short.

The probes must be well insulated unless you, and all the family, and your cat,
are immune to electric shock. I constructed mine from bamboo and fencing wire

[Fig. 2].
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FIG. 2

The fenmcing wire is secured in the bamboo by means of epoxy resin, which
also insulates the joint between the fencing wire and the power lead.

flore sophisticated technicians may shudder at the thought of bambooj plastic
pipe would be more for them. It is important that these probes be well design-
ed; a plastic cap, say from a felt marking pen or a detergent bottle, could serve
as further protection for the soldered joints and reduce the amount of resin reqg-
uired. There is a considerable force exerted on the bambuu/wire joint during
location of the probes; it is important that this joint be strong.

The length of live element on the probe will depend on how loose the soil
is. The factors are - how strong the wire is, and how far the worms can
wriggle. It is useless to stimulate worms four feet down if they can never
reach the surface; besides, there may not bs worms down that far., Thin wire
will bend in hard ground; actually the wire should be as thick as is available.

The procecure is: choose a suitably wormy patch of soil, Take the probes,
position them a suitable distance apart [it cepends on how conductive the soil
is : 2-10 ft. is usual]. flake sure the probes are buried up to the beginning
aof the handle to avoid risk of shock to anyone, Only now will the device be
plugged in and switched on; if the lamp does not light, check the wires. If
all systems go, sit back and wait for the worms. For a greater activated area,
try two active probes. [Fig. 3].

—— T "‘—“—“"——‘”"w
L g;‘ B DOUBLE DANGER!
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jﬂ FIG., 3 l
The system of Fig. 1 may be used as is, with effect, or one of the probes
may be connected to the earth connection of the mains pluge. The latter is more

effective, but more hazardous to the operator - be warned, But I use the
earthed system,

In that event, there basically three currents flowing as shown in Fig. 4.
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S0 no matter which way a worm is aligned, there will be some current which,
when resolved as per worm, has a compenent along the main nerve, and thus a
voltage drop will always appear across the worm. Apparently the resulting con-
vulsions drive it to the surface. This principle has been applied to such
things as crabs and fish as well as worms,. The Super Wormturner is truly a
varsatile instrument; only common sense is needed to make it a safe versatile
instrument.,

NOTE by EEB Editor: We recommend the transformer on general principles, but

it won't prevent trouble; only care will do that, We also recommend that no
power switch be installed: the unitshould never be plugged in to the mains
when not in active use, If the soil has been watered for a while before [1]
applying power, it will be found that the yield of worms will be higher, David
is correct in surmising that there may not be many worms four feet down, but I
have had to dig for 1-2 ft. sometimes to find them. On the other hand, worms
may always be found quite close to the surface on those occasions when you ars
spading the garden and have no intention of collecting worms.

As you know, worms are useful as bait for fish, although for some reason
the fish near Hobart at least, seem to prefer the meat of other fish. If you

catch no fish, you can always ezt the worms; I understand that they are del-
icious fried in butter,

L R IR R R R T N

IMPROVED HALO ANTENNA FOR 2 -- By H.M. Allmand [ZL2TGZ]

[Reprinted from '3 Stacked l—l/? wavelength Halo! SEectrum, April 1969]
N'Z-_J

Eeg. Note:
at the right. No. 8 wire is used, 114 inches /ffﬁ : Ga

The antenna is constructed as shoun here
. Sea also very
long, earthed in centre of the top and bottom interesting
loops. The mast itself is insulated, Spac- related item
ing .between loops: 3 inches. Gamma bar: 6 in " The

inches long, spaced 1 inch from centre loop. Corkscrew=-- a

This Halo is a considerable improvement i new type of
over one using a single loop. Try it on ' polarized ant."
your meileI H b}f Jade Schultz
WREEY/1, CQ
April 1969,

CORRECTIONS TO THE APRIL 1969 EEB: p. 56.

R R I TR TR RS S N TS R T

Pe 36: In the diagram, the top of the coil next to C6 goes up to the top
of C6, of course. P, 37: In the diagram, the collector of TRz goes to the
junction of the 5K and 1K resistors, No, we don't know the value of the res-
istor in the base of TR,; try different values [e.q. 10K] to see which gives
most deviation with good linearity, Pe 40: Diagram, The lead from AGC2
through resistor goes to the Gate of the lower FET, as well as to the parall-
eled R and C nearby. The values of componedts were -not given in- the original
article, but can be calculatéd by simple use of Ohm's 'Lsw, analogous circuits,
or experimental results, See EEB Grandma's Tests series of a few years 800,

R KK KR KKK KKK KKK KR KRR KR K
QUOTES WITHOUT.us4s

""Sad to say, however, in the strict scientific disciplines when objectivity is a
requisite, there it is seldom met with; for a schelar equipped with a thorough first-
hand acquaintance with his field, is a great rarity." =-- Sgren Kierkegaard.




ALOTM ety wyp ==
H31H3IANDD INILLTWGNYY]L S/9W 06 V

*] ¥y 3% dej eporg “*saIjued

w8/l uo peoeds ‘buoT ,§ ‘punom

xye ‘erp.f ‘9T *on 11 = OTq 69 B
94 40 pue yjzEe uo g2 *oy 12 = L9

*Iewr0j pesunji-6nTs uo

padeds @soT> ‘ertp,t ‘g9z ‘oN |G = 99
*iy 38 dey ‘Buot
ok ‘eTp.§ ‘punomrre ‘9T on jg = Sq
€4 Jo pus yjazee uo j7 = Pq
*Jauwioj peuni-bnTs uo
peseds 83072 ‘eTp,§ ‘97 *onN ITT = €
Tq 40 wO330Q UD gZ *ON |2 = NJ
*Jeurocy peauny=-bnTs uvo
peoceds @soTd ‘wtp.¥ ‘9z *oN 1) = AJ
i Seeody _ 0y W g N -
2¥ ' scpdanys |
_ WAaAS

—— —

»
[

......_ln.__._w “_ﬁ T OJM L=
{Ho M o

-Y-1- N1 =S5T

._E.x
Tw IE.
CHICN =




page 53 EEB / June 1963
TRANSVERTER AUDENDURM -- RL:

Our publication of a device used solely for S5SB shows that we are not against
558 in principle, only in practice [Ref. EEB, Oct. 1968]., Transmitting convert-
ers are used to convert an S5B signal generated at one frequency, to an 55B sig-
nal at another, Frequency multiplication via Class C RF stages is not practical
for 5SB, because of their non-linear character. Uetails about the principles
and practice of SSB are available from many books [e.g. Manuals by ARRL and CQ,
and Hanbooks by RSGB, E/E, ARRL], and from the periodical literature [e.g. Ham
Radio, March 1968, etc.ﬂ

Transistor Characteristics

For reference in utilising alternative transistors with suitable character-
istics, the transistors mentioned in W1DTY's circuit have the following brief

characteristics: Cob

Tr Pc[250C case] BUcbo BVceo  fT Ysat At [1ov] Pz At

2N3643 T700miy [FC] > 60V > 30V > 2500ic 0.350 500mA < 8pF 9db  30lic
2N3478 200 RCA ] 30 15 750 1 12 200
2N697 600 [Motorola] 60 50 1.5 150 35

40235 180  [RCA] 35 1200 0.5 30 216

As for all derived-mesa transistors,; these have BVgpg in the range 3V to 8v,
S0 excess drive voltage must be avoided. As you may see from the wide range of
voltage and frequency ratings of the above transistors, characteristics are not
likely particularly critical as long as modern high frequency types are used,
Ubviously the output transistor must have yood frequency capabilities, but any-
thing with f1 > 400nic would undoubtedly suffice for output at 50iic.

Srief Bibliography

For reference, I might list here a few of the valve and transistor articles
on transuerters, from the periodical literature, I hasten to add that there are
plenty more, but these are ones on which I can lay hands at the present time,

Amateur fadio, Cec. 1968, p. 6: A Transverter for 21 or 28iic, A. lechner, VK5EK.
| 807 mixer, two 6CNE for 2000 PEP final; plus valve converter for transceiver ]
Break-In, Sept. 1967, p. 240: 144fic 558 Transverter, J. Bicknell, ZL2CE.
128YTA mixer from 14flc, QQE06140 25 final; valve converter. Tuned line final]
Ham Radio, July 1968, p. 68: liigh level HF Transverter, by J. Stanley, K4ERO.
5763 converts 14fic, 6146 final to 15-15i:, versatile, P,<200L. 63E6 mixer for Ryl
Ham Radio, Sept. 1968, p. 22: Frequency Translation ... F. H. Belt,
lDetailed principles, various heterodyne methods. Good ]
Ham Racio, Cec. 1968, p.44: fedium Power 6 Transverter, K8DUC and K8EUR.
5763 converts from 14fc, 4X150R gives 1500. Valve converter |
Ham Radio, April 1969, p. 8: Heterodyne Tx mixers for 60 and 2. U. Bramer,K2ISR
tTwu 5763 mixers/final from 7Mec, fed by toroid, cathode injection. 14 output]
6360 mixer/final from 50ic; L/C Tank output.  Printed ckts layouts for both ]
QST, Sept. 1963, p. 28 2m Transverter, by E.P, Manly, W7LHL. [6360 final/mixer 12 %
from 14Mc.  Plus lots of articles subsequently. See also AJRL 558 Handbnnk]{?ikih
R5GO Bulletin, June 1964: Introducing the VHF Transverter, T, P, Douglas, G3BA >
[QQV03-10 balanced mixer from 28Mc, medium pouwer. Plus lots of articles - 24.2/69
subsequently. See also RSGB Radio Communication Handbook; reviewed in EEE—4/E@
Radio Communication, Sept, 1968: Technical Topics, J. P. Hawker, G3VA. [ECHS1
mixer from 5+50ic, EL83 output on 14,21,28c; 5u, This subject and all others
are covered frequently in Technical Topics every month, and very competently
in their anthology: Amateur Radio Techniques: see review, EEB 10/68. The
bound and monthly features are utterly fascinating]. T
13, Nov. 1965, p. 62: 6 lieter Transmitting Converter, J. Owings, KDAHD. [14mc
to 5763, 2E26 gives 10W. Plus more 75 articles, no more room left here
NOTE how rare are transistorised models? We are pleased to present wibTy's,
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-~ _ .. But mere repugnance does not
EDITORIAL == ALG in itself acannE for effortless
About the Transistorised Tucker-Tin 558 Exciter unbelief™. -- A, Toynbee
Some questions have been asked about comp- ['Civilisation on Trial']
cnent values in the Modulator stage of that
Exciter. If the Modulator works into 1-2KQ,
the NMullard Reference [lanual of Tr. Ckts shows
that you would expect this Z, [remember the 1:1
KFR] with I, = 3-5mA. Thus, using Grandma's
Ohm-Law, typical values might be as shown in the
figure at the right --—>. Most reasonable would
be to adjust R. for maximum audio with least
distortion, for a given Xfr ratio; a different

QLyl, 033, e7e,

g

Xfr ratio would require different I ; smaller : ——WN—
Ic for more Z,pj, but of course this gives less I

About the Wellington Group Mobile Transmitter [EEB, Feb. 1969]

No specific transistors or valves were specified, but Grandma's Rule triumphs
Use what seems reasonable, Any transistors as long as they have fr of a feuw
hundred fic and the right polarity; if PNP, just reverse supply. From the crystal
freguency it is obvious that output is on 2M, For the driver and final valves,
QQV02/6 gives about 50, QQU03/10 [= 6360] about 10W, 832 gives 11U, or T75W from
829, Simple?

About thes PNG

Almost in answer to my April article [althnugh the latter was lying about in
great piles on the floor at the time] the PMG has stated that if we want accept-
able postal services we shall have to pay [even] more for them. Thus the first
shot in the new increases, and the funeral feasts serve forth the wedding tables.
10c per letter? 25¢c by airp? 45 to mail a small book to New South Wales?
Surely this must become absurd eventually? surely there must come a point where
it will become profitable for private carriers to expand the scope of sarvices
described in the April EEB, to incluce virtually all mail for rapid reliable
service? Strange ...

Postscript: I hear that Australiaz is selling the new automatic mail-shredding
machines to America, This is magnificent'. It will help greatly to slow down
the frenzied American Way of Life. e should make more such canny exports.

The International Literature

Very interesting to see how magazines change [yes, even EEB], Presumably
via competition, Q5T during the past few years has been Upgraafﬁg technical mat-
erial -~ as indeed as their Handbook. RSGB gets Sylvia, and will never be the
same againj also makes 'Technical Topics' a regular feature, thus buttering their
bread thickly. Ham Radio becomes a highclass mac., 2legant and sophisticated,
73's EEB-type approach continues, with human-interest features and odd and inter-
esting experimental projects, not to mention its crusading Publisher; it may end
Up being the only really amateur experimenters magazine after the others have
succombed to glitter and professionalism. CQ continues to improve the polish of
its format [thus forcing the others to Fulluﬁ_suit], with emphasis on antennas,
beginners projects, special features and suchlike. Popular Electronics, on the
other hand, has broadened out from the beginners etc,, now with many excellent
articles of high calibre, much like the British Radio Constructor. Radio Elect-
fonics and Electronics World have left us behind, with television, integrated

circuits, and only a few worthwhile projects. And so forth, In a forthecoming
EEB we shall present a list of brief details about a number of maos,
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Professional Amateurs

In the January Ham Radio is an article on a saturable reactor to control in-
ductance, but surely it is cheaper and better to make your own, as described in the
April EEB [p. 37]. There is an increasing tendency to use store-bought components;
when you read the literature of the big industrialised countries, don't be intimid-
ated by their prepackaged gadgets; make your own. 1Its cheaper and more fun.

LETTERS
Unwinding the Antenna Dilemma [Ref: VK7ZAR's article in February EEE]

Regarding Figure 1C of the February reply to the Co-ax Feeder Uilemma, while
not many people would feed a folded dipole antenna with coaxial cable and ground
the centre of the unbroken side of the antenna, the results would not be quite as
horrendous as Mr. Reynolds implies, In fact, closely equivalent systems are used
to feed some successful antennas.

Electrically, the shorted half of the half-wave antenna becomes effectively a
single conductor, The other half of the antenna can then be thought of as being
'Gamma Matched' [with a long Gamma rud], or as half of a folded dipole. Now, if
the shorted 'unfed' half of the antenna were bent at right angles to the fed half
of the antenna, and if a few more quarter-wave conductors were connected to the
grounded point and spaced radially in the vertical plane, a horizontally-polarised
'uni-pole' ground-plane antenna would be produced. The resulting antenna could
then be rotated upright to become a conventional ground-plane antenna. [ﬁnﬁrews
'"Uni-pole'],

If, however, the shorted half of the antenna were left in its original position,
1t would be incorrect to assume that it would not radiate [as implied in Fig. 3 of
the February article]. Actually, being in the field aenerated by the fed half of
the antenna, it would extract power from the field, and then re-radiate it, exactly
as though the antenna were fed from a balanced line, Of course, the overall rad-
iation pattern of the antenna will be distorted -- even if the antanna system is
completely in the clear -- because part of the power fed into the one half of the
antenna will be radiated in the process of developing the local field that excites
the other half.

Of course, the pipes and other material under the fed half of the antenna will
also affect the antenna radiation pattern -- as they would even if the antenna and
feed system were perfectly balanced -- but not for the reasons stated. If the
conditions were as implied by VK7ZAR, a simple solution to the problem might be
simply to connect the inner conductor of the coaxial transmission line to the half
of the antenna that was most in the clear, This is not a bad idea, incidentally,
because it gives your previous transmitter r.f., energy a slightly better chance of
being radiated into something besides your rain outter and household electrical
wiring.

-~ He Brier, WYELQ, Gary Indiana

{f The case of the solidly shorted dipole was not considered in the February article.
The impedance matching in this Case, without modification to a correct gamma match,
is bad and would cause large distortions of the radiation pattern, and a poor SuR

on the feeder. . The Z of the loop side is nominally 150Q, that of the shorted side
considered as an open dipole side is about 600Q, and that of the feeder may be 50Q
to 75Q7  Yes, it would work, -but just how well?

N.B.: The area within both sides of the folded dipole should be shaded in fig. 3 of
the referred article. =- Asst, £d.]]

Cont'd, Page 59
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PERSONAL ADVERTS FREE IF WODEST SIZE.  COMNERCIALS 10c/line, $1.50 half page, §2.00 full-
page; can be spread over several issues. CAVEAT EMPTOR [ Don't let the wife knou" ]

-_-—q.——q_—q._—-.—-—--—-—-_-—-

-.-———-—-—-—.-—-_-—-u.—-_.—-..-——-.—

SILICON DIDDES: Epoxy 1000 PIU/1.2 Amp, 24c ea. All units tested and guaranteed. Min-
imum order §5.00.  All Australian and N.Z. orders Air Mail Postpaid, 10% off on orders
over ,uS50, M. WEINSCHENKER, P.0. Box 353, Irwin, Pa. 15642, U.S.A.
[[Ed. Note: Australian rate of Duty + S.T. runs to about 95%, sometimes more; best is to
order and wait and see, Since Customs procedures become considerably more complicated
for orders over 3US44,00, OM Weinschenker would probably give you the discount if you
ordered $US48.89 worth, Also stocks higher currents, 88mH toroids, etc, ]
FOR SALE: Two Kriesler Magnavox Woofer Loudspeakers, 15" dia, 250U RMS ea. Cone resonance
55cps in free air. §70 the pair. P. G. Thompson, 15 Proctors Rd, Dynnryne, Tas. 7005,
WANTED: Older edition of ARRL Handbook, cheap. G. H. Thompson, same address,
SPECIAL CLEARANCE SALE from Australian EIEctrnhics, 32 Waterworks, Dynnryne, 7005,
U.5. Government books, large, heavy [alas!], well presented, numerous diagrams:

Basic Theory and Application of Transistors: %1450 postpaid,

Theory and Use of Electronic Test Equipment: §1.00 postpaid.

Introduction to Electronics: $1.00 postpaid,
General Electric SCR Manual, Ath Edition, the big one with EVERYTHING: $3.00 postpaid,
Sams Book: Diode Circuits Handbook [very useful!]: $2.50.

101 Ways to Use vom/utum: $2.40.
If you have seen our previous catalogues, you well know that these are bargains, even with
our usually low prices. The sale is the result of the catastrophic lack of response
recently to two large advertisements in sz national magazine, Ye have not had such a bad
response in our five years of business, and we are quite tired of selling books, These
are magnificient books, and the prices are simply absurd, as you can verify by a visit to
any bookshop. A vast proportion of the price is taken up by postage. You'd better get
these before we get disgusted and give them away locally!
ADDRESSOGRAPH PLATES: 42,00 per hundred, ideal for filing lamﬁgs by month, even if you do
not use the addressograph embossing. Creatly simplifies addressing. Addressograph
Print-out machine can be made available for reconditioning costs of about $30, to enable
your group to use full addressograph label facilities. Write D/L EEB.
FOR SALE: Part-built Power Supply, 750-0-750V, 1A transformer, two heavy duty chokes, .
filament transformer 2 x 10V Cote, four oil filled 8uF HT filters, mounted on heavy duty
chassis with panel. Needs only rectifiers. As is, where is, $40 nno,
++ Phone/Cu Tx, 300, 7mc, 14Mc, built round Command VFO; requires 350V HT and 12V LT. $30dito
TV Chassis, classic, no tuner. Best offer, 813 valves, reasonable offer,

WANTED 2 Complete Circuit, PALEC VCT. For any of the above, reply to VK3WW,
3 Maxwell St., Lalor Victoria 3075. Phone 465 2991, A.H.
EEB wishes to apologise to the other chap who sent in a personal advertisement, It seems
to have got mislaid whilst boxes were moved about for carpentry ete. If he will send it
in again right away, we will try to do better this time!

TRULY CHOICE TRANSISTORS from Custom Electronics, Box 1452-L, GPO, Adelaide, 5001,
2N3819: N-Channel; 'Very low noise from audio to UHF frequencies' [EEB packet]. Idds =
2-20mA, Igss = 2,0nA, VUgss = 25V, Yfs = 2.0-6.5mA/V, CissS < BDF weevvvevencnnn. 20.75 each




[Custom Electronics Advertising, cont'd. ] EEB / June 1969
TRANSISTOR TYPE  Pc BUcbo Ic[max] PFE at  Ic fT_at Ic Comments Price

2N3055 NPN Si. 115W 100V  15A, 150 4A. 200kc 1A Lowest price! $2400
2N3643 NPN Si. OJ7W 60 500mA =>100 150mA >250Mc 50mA Lovely Class C.* 0.80
2N3645  PNP Si. 60 500mA  >100 150mA >200  20mA High fT at high Ic. 1.00
2N3646  NPN Si. 40 500mA > 30 30mA >350  30mA Low Vsat, Ditto " 0,70
2N4122 NPN Si, 40  100mA =150 10mA =400 10mA Lovely UHF 0.80
2N4250  PNP Si,. O, 40  50mA  >250 10mA > 50  10mA Very low NF,*LINEAR 0.75

AY8103  NPN Si. 6.0U0 60 3A. >50 1A, > 25Mc 200mA Med. Pure r.f., asfs 1480

Please add 15c for post and pack, Sorry, no South Australia sales possible.

[[Editors Note:*2N3643: See Tr Tx, Jan and Feb 1969 EEB's. It could be interesting to
try the 2N3646 too?  *2N4250: This isamost unusual transistor, very low a.f. noise, with
virtually constant B from lpA to 50mA!  See EEB, Junme, July, Oct, Dec 1967]]

[[The 2N3055 would be excellent for transistorised ignitions and power supplies]]

A MESSAGE TO CUSTOMERS:

Over the past months we have had qood support from our customers, which has enabled
us to purchase in much bigger quantities from our Japanese and British suppliers, Because
of this, we are placed in the fortunate position of being able to REDUCE prices on our
polyester capacitors and 1/éw resistors, In addition, it will be of interest to clients
to note our new quantity buying discounts,

We stock only new, first grade, high quality parts. We quarantee all components,

Our despatch department is capable of handling all orders efficiently. The staff are
full qualified, All orders are packed with care, and despatched by return post,

Below are listed our new prices:
TRACON POLYESTER CAPACITOGRS: All 1C0V:

Capacity 1-9 10-99 >100 Capacity 1-9 10-99 >100 Capacity 1-9 10-99 =100
Qs001uF T7e 6c 5.5c 0,01pF Tc  bec 5¢5c  0,05uF 1le 9c T+.0c
0.0015 " " o Qs 015 ?C 6e " 0,068 llc 9c 840cC
00,0022 L " n 0.02 Tc  6c " 0.08 llc 9c 8.0c
0.003 " ' L 0,022 8c Tc H Oel 12c¢ 10c 8.5¢c
0.0033 " " " 0,03 9c 8¢ " 0415 15¢ 12c 9.0c
0.0047 " n " 0.033 9c 8¢ " 0.22 16c 13c 9.5¢c
0,005 " LU " 0.04 10c 8c " Oe4T 2hc 20¢ 18.0c
0.,0068 " " L 0047 10c 8c "

CARBON FILM RESISTORS

llattage Tolerance Range 1-99 =100

1/4 W 5% 1Q to 6.8 NMeg Ac ea, 3c ea. Resistors may be ordered
1/2 w 5% 0.50 to 10 10 Megs 4c 3c in mixed valuss,
1w 5% 5@ to 1 Meg Tc 5e5C

Please Note: Our new price list is now available. It contains many new items, all of
which will be advertised in EEB in due course, Or S5.A.E. for full Cataloque.

Please add 10c pack/bnst to all orders, owing to ihcreased postal charges.
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[[ Readers who are reasonably convinced that Saluns have their uses, will be
interested in the article 'Application of Sroad-band Balun Transformers, ! by

A« He Turrin, W2IMU, in QST, April 1969, p. 42. He uses ferite rings in
various configurations; although he does not say sxactly how broadband the
improved baluns are, they are evidsntly considerably better than 3-30fic.--Ed. ]]

Handom Thoughts on Receivers and Transmitters

I have searched all the Sydney bookshops for good technical books but have
found the standard of literature depressingly low -- mostly American paperbacks
which trumpet their transistor gimmickry as if it were the latest thing from
the research laboratories. t seems that beside odd publications from G.E.
and fiotorola etc., the only consisteritly gbod material comes from RSGB, whose
publications only the W.I.A. stocks. [[Eﬂnd reason for joining the d.I A.t--Ed, ]]

I am building a solid state varsion of EA's Fremodyne Four. Sg far 1
have a VFO built up using the chassis of a 522 test set; it covers 100-1500iC. ..
fiechanical stability is Dmnd qtays within 4ﬁDcps after a drﬂp test.

FET MIX. _ =18 Errega DUTPUT AF
*————% |Eanuﬁuau ’ 4 Detect. [TU Scund,
;:tf 4LOMc LOMe Aerodrome Control,
(1 Taxi Radios, ]
SIG FREQ —E:/MF ]—/-)L_l Polics -~ ahem.
60-190Me 19850
I like your series on r.f. power tran51stur15ﬂd amplifiers. I shall,
however, be using at most, 3 or 4u d.c. input on 6M and 2, The most I nhave
measured so far is 300mu out at 50, efficience on 60l using one 2N3642 at 16V
HT intec a 100mA thermocouple meter and 50Q resistor., I have experienced

trouble with oscillation in the final, and also find that the previous stage
needs to run appreciable power before the final will draw any collector current
at all, Also, I am not sure how to neutralise these amplifiers. [[See my
article forthcoming in Amateur Radio, entitled 'Common Sense and Instabilities
in Transistorised Transmitters'. -- RLG]]

Although I have not tried it, I tihink a good setup for experimenting with
coupling etc., would bs to use a low power transmitter [e.g. l—EW] feeding into
an attenuator, to suuply r.f. input power, as below:

I r I
- o O ReFe —er>— qutput to
. - *b—o—VWk—{{j“Q__-l._m_} AMP thermocouple

1 —_— st meter

< |
‘i. i 15witched attenuator
= as in A.R.

The output of the transmitter is pure sinewavs, and can be measured un-
ambiguously, while © and T-section attenuators can up mace fairly accurately,
This means that one tunes the input tank for maximum output Ffrom the transistor,
and the input power is then known very accurately even at levels as low as

=10ml. =
IR -~ W. M. Holliday, VK2ZUP, Wahroonga, N.S.W. January 1969 ]

FoH oK O OH N B K XN R KW OF B K NN R NN H

QUOTE WITHOUT COMMENT ['UHF r.f. Noise Suppression', A. E. Glazier, 73, 10/68]

"e.s It is also true that a narrow pass band in the i.f. section will help;
however as most amateurs today are using commercial equipment, little can be
done about this, "

b i
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Modifying Receivers

The virtues of the 7360 beam deflection valve for mixers
and ssb balanced modulators continue to be refiected in
amateur publications. Not many people might be inclined to
dig into one of the Drake R4 series of receivers which have
clearly proved a popular choice in Europe; but DL-QOTC
(November, 1968) carries a detailed discussion on changing
the 6HS6 first mixer for a 7360 in order to further improve
cross-modulation performance. The R4 serias are double
conversion (5645 and 50 kHz fixed i.f.) models with pre-mixer
(heterodyne-type) hybrid valve/semiconductor first oscillator.
The article also provides a table of cross-modulation charac-
teristics, reported in other articles, for various valve and
semiconductor front ends. In semiconductors, that given
for the BF173 looks interesting. The table underlines the
high performance of the 7360 compared with that of some
well-known receivers and transceivers, and makes it look
as though a change to a 7360 might be weli worth the effort
for anyone suffering from cross-madulation or blocking.
It may be appropriate to remind readers that in 1960 RCA
put out a useful leaflet on the 7360: RCA Application Note
AN-185 ** Modulator and Converter circuits using the RCA-
1360 beam deflection tube,” (RCA Electronic Components,
Harrison, NJ, 07029, USA).

How to be * without it "

8iil Matthews, G2CD, is stirred by the continued problem
of TVI to interpose a long-felt nlea that, despite the * with
it " rush to ssb, the claims of fm and nbfm should not be
lightly brushed aside, He notes that from a TVI viewpoint,
ssb is still amplitude modulation . ., onlv rather more so.
In the urge to squeeze out extra talk-power that is 30 often
quite unnecessary, he questions the prevailing attitudes
of many amateurs who would sooner be “with it” {on ssh)
and off the air, than ** without it ™ fon abfm) and on the air.
To be a follower of fashion is not alwayvs a wise choice.

There can be little doubt that a very mood case can be
made for much greater use of fim techniques -¢ertainly on
21 and 28 MHz, and on the vhf bands, One suspecis that if
every ssb station suddenly hegan using nbfm, the overall
communications efficiency would suffer far less than many
ssb enthusiasts would be prepared to admit. Far more
impressive might be the effect of such a change on TVL

Without entering into the current controversy on ssb for
the vhf bands, it might be worth noting that a letter in Elec-
fronics recently pointed cut that it is a fallacy to believe that
ssb would double the number of channels available to mobile
business radio since it is unfortunately bevond today’s
state of the art to confine the energy of an ssb signal to its
own channel to the degree required in mobile radio svstems.”
In other words, few ssb stations on vhf could hope to
suppress the unwanted sidebands to anvthing like 90 dB.

PAT HAWKER, G3VA
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Quo Vadis?

If I might offer some humble criticism of EEB it is this: From the reader's angle
it appears to have a rather uncertain sense of direction. For whom does it primarily
aim to cater? The Radio Ham? The Experimenters, many of whom are bored silly by Ham
Radio argot and topics? The Youngster who is in search of odds and ends of basic in-
formation to assist him in constructional projects?

Furthermore, in EEB you would disarm criticism by the statement that it is 'in-
formal', and 'we guarantee nothing', etc, and you decorate its cover with a drawing by
your Kiddy. You also hailed a booklet being flogged by a bloke .... at $1.25 as
'beautiful', although it claimed to tell readers how to design their own transformers.
Figures for a 240V 50cps primary input were given, most of which seemed to have been
pinched from some American source which had in mind a 110-117V 60 cycle primary; the
substitution would be catastrophic,

In Electronics Australia you advertise GOOD books, DELICIOUS books, things are
'choice', and things are 'lovely'. lUell, maybe, " Style est l'homme', but hell, Leo,
you're a dead loss to the greengrocery business -- where you could lavish your vocab-
ulary on tricking out a fruit stall, flany of those quys are of the 'We guarantee
nothing' brigade too.

I always enjoy your little personal essays and asides, but most also wonder how a
lot of your other readers react, Is it good to editorialise in a technical medium?
I don't find masculine, responsible writing dull stuff., Electronics Australia, oG,
Neville Williams and his crew do an outstanding fine job of endeavouring to entertain
and accurately inform readers.

In print you caper in a way that affects you to be a type of juvenile, irrespons-
ible character -- which in fact you are very far from being. Why? Do you feel you
have to 'be with it! to make EEB flourish?

[[ue don't cater to anyone. -- Editor]]

Transistorised Transmitters etc

Several excellent articles have appeared in 45T and CQ during the past two years
on transistorised transmitters [and Ham Radio and“iz ! -~ Ed.]. While I agree, how-
ever, that solid state is a 'must! in the modern experimenter's work for low power
transmission, I have found them sadly lacking in several respects. If you have fy
high enough to cover several bands, say 5.5, T, and 14 fMic with reasonable efficiency on
the highest frequency, then it is hard to tie them down on the lowest frequency -- or
look at all of the trouble required to make them behave, as detailed in the '"Frapnuary'
EEB.

On the other hand, small valves, power output types, give wonderful low power res-
ults down to 10M. My QRP on 21Mc uses a 6CLE with about 30 input, driving a 2E26 QRO
at about 10W. Both units have worked DX; the smaller one has got JA, W, VE, and ZL,
while the 10 watts have given me over 20 countries, Nor is the receiver anything but
a 3 tube T.R.F. with variations, using 6AK5, 6U8, and 6AQ5; antenna is a small helical
whip.

I do have a solid state VFO. Having read through many of the available articles,
and having ruined numerous 2NE9T's I still have an open mind, with a slight bias in
favor of valves!

Many thanks indeed for your articles ...
-- J. Andrews, Goulburn, N.S.U,

[[Transistors are OK if you stay within their voltage ratings, To transistorites your
3W is real QRO. A lot of our small stuff is in the 100-600nW range! Take a look at
the small stuff described in a recent Ham Radio, along with details on the QRP Club-Ed ]]
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Review: THE 1969 ARRL RADIO AMATEURS HANDBOOK -- R. A. Reynolds

The new edition has been presented in essentially the same format as previous
editions, and it appears that there is no reason to change at this stage, as the pras-
ent form is guite readable.

As usual, most of the subject matter is a repeat of the last edition, and where
feasible it has been rearranged for ease of reading or page layout, The Editors of
the Handbook have redeemed themselves to a certain extent in my sight; they have seen
fit to reduce the number of 'high power' unit descriptions in favour of more moderate
designs,

On the other hand, design procedures and theory have been reduced further in quan-
tity and quality. As an example, a couple of really unigue charts on audio and lin-
ear amplifier design constants have disappeared; a section on adjustment of linear
amplifiers has also been removed. This year a couple of designs for quite convent-
ional power supplirs have crept iny I can see little value in this, because one always
wants to design a power supply for cne's own situation, fluch better would have been
more thorough power supply design notes, including LC filter charts, In the same
vein, much space is devoted to describing transceivers or receivers which are nearly
identical except for frequency of operation. Far better use of space would be to
present more practical material on optimum desiyn of ecircuit elements, and let indiv-
iduals apply it as appropriate to each situation,

Uhat remains? A book in which the basic electrical theory is the same as it uwas
about 25 years ago, with a lot of good quality equipment designs, but virtually no
detailed theory of recent technical developments. This is an insult to the average
amateur, 'Names! are mentioned, such as the 7360 beam deflection tube, which means
that the Editors have heard of the thing, but there is no detailed or comparative
description of its operation as a valve, and more particularly as a converter or prod-
uct detector, This kind of thing is appalling to anyone who has been exposed to the
large amount of developmental innovations which have appeared in British and other
publications during the past 10 years. Indeed, much excellent technical material has
also appeared in QST, with which the ARRL is presumably associated.

In the 1969 ARRL Handbook there is far too much commercialism. I am sure that
it is a waste of type-set to specify the manufacturer and part number of petty compon-
ents like knobs and similar hardware., It is lamentabl: to devote space to the tech-
nigue of cutting up prepackaged commercial inductance coils. It would be much better
if the space were devoted to design nomograms, which would be much more use to the
progressive amateur, and might even inspire the over-financed hand-fed radio operator
to become an amateur experimenter of traditional calibre.

In our opinion, the 1968 Handbook* was slightly better than the 1969 edition,
Will 1970 follow in the same tradition?
%****%*%ﬁ***%**%****%
ARE RADIO AMATEURS HUMAN?
[[Excerpts from " Hou's My Uhat?'" by E, Cole, WTDF, 13, Sept. 1962, p. 28; It is
in the nature of a commentary on a previous article in 13 by K7NZA, entitled
"How is your Ham Image?" ]]

see My point is that we take ourselves too seriocusly as artisans and not seriously
enough as members of the human race,

To the superficially curious non-amateur [most of us were
RACES, MARS and other activities inspi
unity needs are just not distinguishable from the tired inanities, contest numbers,
DX riots, AM-SSB needling and rollicking round tables. As individuals we sound

¥ Reviewed, EEB, Dec, 1968, p. 130, °
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incomprehensible; as funny licence plate types, we seem to be a phenomenon of the
electronic era with a common hunger for more and wider kilocycles. These we want for
sending code, chatter [English and sidehand}, telephoning from cars and running spooky
typeuriters ... The narrowness of scope, editorial inmertia and prolix re-hashing of
worn ideas in too many issues [af magazines| suggests to me that we are regarded as
communication-oriented readers with spines topped by small knobs,

Hopefully I submit that we can be thoughtful about ends as well as means, al-
though the means have been getting all the attention. Consider the potential good
of diverting to more productive channels the constant wrangling over filters, modes,
linear efficiency, =tc. All the answers are in the books, but we fight it out anyway
expending time, airspace and temper usually to fall through the ropes into ambiguity
or error, Ue get deadly serious, and deadly tiresome, for example, about a subject
like S5B. Actually there is nothing new about the concept and nothing to justify our
ridiculous quarreling -~ but if we didn't arngue about someone elsels ideas we would
have to get some of our own ...

[Euncerning DXpeditions, | I wonder if it wouldn't be possible to provide a for-
eign ham or ham club near the target with expense, funds and some equipment to do the
job, rather than ship the stuff and people fraom here to there and back again? Perhaps
it wouldn't be practical but there is a measure of madness in our fabric anyway, and
practicality is the foe of pleasure, otherwise parties would break up at midnight in
favour of early morning gardening ...

Making friends is important, like breathing, but in times of world crises when
it would mean the most it comes under a cloud, The barricades that rise, men have
seen before, but the cloud is unique and while there is time to improve the American
[ [and Hustralianll]] Image we had better get at it. It is our distinction, as radio
amateurs, that we have the means to help, and it shouldn't take much soul-searching to
see the obligation implicit in our franchise,

Consider this profundity: One way of impraving relations with people is to be
friendlier, Yet the conventional DX contact is brief and sterile ... Most of them
sound slick and laconic and give the impression that their attention is focussed on a
spot above the other fellou's shoulder, or on the next country, In these conversat-
ions the preliminary exchange of names, locations and tube size normally is followed
by an almost audible mental block, a hearty anticipation of future contacts and a
diffident goodbye,

If we ean't achieve the status of the tail-coated ambassadors it won't hurt to
remember that military cemeteries around the world bear witness to their smashing
success as couriers of good will, They could use some help, and all we have to do is
flip a switch to enter the homes of men everywhere struggling to work out their dest-
inies in a jumpy world, Moreover, in the skies we travel, our laws make no reference
to creed or colour or economic status, and our privileged communications flow heedless
as the wind over borderlines and battlefields.

If this sounds rather grand and rhetorical it's probably my sense of personal
involvement and frustration bugging me, We are all mortals running out our span of
years in mixed moods and circumstances, commonly afflicted with corms and taxes, gen-
erally content to search for happiness in the achievement of reasonable ambitions,
Individually we want peace and Justice; nationally our governments are at each other's
throats, And while the diplomets in what may be a generic twilight grope for omens
in their chicken entrails, what messages do we send around the world?

RST,. QSL. CUL. oae
XX XXX XXX XX XKKXX XX
Reviews A GUIDE TO AMATEUR RADIO -- RLG

-- A Guide to Amateur Radio, by M. Pat Hawker, G3UA [RSGB 1968] Stg 6/- + Post.
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My first impulse was to say, 'Oh just one for the kids', but when I saw the mag-
ical name of Pat Hawker, I took a closer look, It is certainly a beginners book,
analogous to the ARRL eguivalent s but not merely 'for the kids'. Looking over this
informative booklet I am reminded that it is a rare person who remembers much about
what he has read, unless he actually uses it, or unless he is exceptionally intellig-
ent, Those of you who may feel complacent about this ought to take a look at this
book; there is a depressingly large amount of truly basic stuff which one can forget.
And then there is the new material which developed since one learned one's basics:
yes one has read about it in the periodical literature [maybe], but it is definitely
informative to see it put together in one place. Order through WIA or NZART, or dir-
ectly from RSGB [c.f. Oct. '68 EEB]

- e

Sections are:

1] Introduction: Answers basic questions about amateur radio, with special reference
to conditions in the U.K., but most will apply here as well,

21 Getting Started: " There is no better way of starting Amateur Radio than to spend
some time with a shortwave receiver awe '! AMEn, Basic power supplies, notes on 558,
TVI, Rerials, and station layout,

3] Communications Receivers: This becomes quite nice. If anyone feels that our EEB
discussions about receivers has been too 'high powered' he ought to read this up, and
follow it up with readings from the Radic Communication Handbook, also by RSGB [see
EEB April 1969 for review]. It is all here, including 'Practical Designs' for sever-
al receivers and accessories, valve or transistor, I get the impression that this
book is rather a scaled-down version of the Handbook, containing a wealth of good
information for those who are put off by the higher price and thicker format of the

more serious work.

4] Amateur Transmitters: Same comment as for receivers, except that the limitations
of space become more obvious; this is an enormous subject, and can only be introduced
here, Included are sections on 'The Master Uscillator', 'The Power Amplifier!, 'The
Tank Circuit, Harmonics and Patasitics'!, 'Keying the Transmitter', 'Phone Operation
[including SSB8 and NBFM]', 'The Aerial’, and 'Frequency Measurement'. Typical de= .
signs are given; this section is all valves, but in view of the fact that the RSGB
[unlike AHHL} is well aware of semiconductors, it is evident that they believe that
knowledge of valve operation is prerequisite to that of transistors. And so say I,

5] The Licence Examinations: Similar to, but not identical to ours. Further details
about local conditions are found in the PMG publication: " Handbook for Operators of
Radio Stations in the Amateur Service" , available from WIA or any PNMG Radio Branch
for 30c,

6] Operating an Amateur Station: That's what I'11 do someday. CW, Q code, abbreviat:
ions, prefixes, colour codes,

7] The RSGB and the Radio Amateur: What the Society is and does. Aside from several
idealistic reasons, the main practical advantage to us is to receive Radio Communicat-
ion [formerly 'RSGB Bulletin'], which contains a few technical items, but ones which
are well worth the price of membership. Membership costs stg 50/— t25/- if under 21
yrs Dld). ""Anyone with an active and genuine interest in Amateur Radio is warmly
welcome to apply for membership", They prefer that you can be referred by a Corpor-
ate Member of the Society, but if you don't know any, " a brief reference in writing
should be submitted from a suitable person who can vouch for your interest in Amateur
Radio™, Such persons can be found at any WIA or NZART meetings, or we'll vouch for
YOU, A lot of foolishness, in my opinion, but worth it, "A specimen copy and full
details of membership may be obtained from Radio Society of Great Britain', [Dept.
EEB], 35 Doughty St., London U.C.I., England, Continued P. &8
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I might add that the advertisement pages of Radio Communication are second only
to those of Wireless World, and for those of us [e.q. us | who do not subscribe to the
latter, the RSGB publication provides a valuable contact with sources of new or in-
expensive components or equipment -- keeping in mind the existence of customs duties
and sales taxes here, abcut which one must make specific enguiry before ordering any-

XXXXKXXXXXXXKXXKKKXXK

LETTER

Are Integrated Circuits Practical?

1 have been wondering why you 2are not enthusiastic about Integrated Circuits, and
I have a few ideas which may be relevant, IC's are a transistor package, with numer-
ous components all in a small plastic package about the size of an ordinary transistor.
They can be used 1in most audio or radio equipment to about 20Mec with little trouble,
and with a big saving of space compared to transistors.

What, then, is stopping a wider use of IC's? I should like to propose that the
reason lies in a fact mentioned in the December 1968 and February 1969 EEB: their
relatively high current drain. Ordinarily we make use of all of the transistors in
the IC package, and for some reason they draw a lot of current, quite a lot more than
ordinary transistors.

For this reason, I think manufacturers have produced IC's to operate at low volt-
ages, usually up to 6V ... Now if you want to make a freguency divider to divide 100kc
to 5kc, the ICs required would draw about 175mA, yet a comparable ordinary tramsistor
setup would draw about 10mA.

since the IC's require a regulated power supply, one can well ask whether the
saving in space by the IC's themself is worth the increasec space [and cost] of a reg-
ulated power supply handling an appreciable current, not to mention the requirement
for the larger power transformer, and the difficulty of mobile operation from batter-
ies,
- L. 5. Dixon, VK3TE/VK4LF, Elwood, Vic.

[[In this, as in many other matters of modern electrics, it would appear that a
healthy dose of common sense 1s required. Space requirements must be considered as

a whole, efficiency, reliability, cost, ease of construction must all be considered in
the context of the real needs of human beings. flong with this goes another real
need of people: If you want fo build something, are you 'huilding' it if you hook up
someone else's connections®?

The general argument against the casual use of Integrated Circuits by experimenters 1is
well summarised by C. C. Zaranski in a Very useful article entitled 'Miinimum Cost
Semiconductor Silicon Survey', 73, April 1969, p. 30. To wit: " For most ham work I
prefer discrete components to Linear integrated Circuits, due to the poor noise per-
formance, powar supply voltage restrictions, and signal handling capability of the

h fa'ﬂcnré ‘r{t-r‘ 4he Docik ig5uves

integrated circuits', To this we may also add high current drain for a given per- s
formance, poor linearity, and high susceptibility to transients, -- Ed.]] j
X X X X X X X X X X X X XX XXX XXX N

SPECIAL OFFER: Subscriptions to Ham Radio iagazine. Courtesy of the EEB. Sy
To assist this new publication to become more widely known in Australia, we are wil=%39
ling to 2ct as agents for subs and renewals, but with these restrictions and benefits: >
1| Only available for three-year subscriptions or renewals, =0

2] Only available when two or more subs are sent to same address; ideal for Clubs. K

3| Only available for Australia and Territories. Sorry, not N.Z. [See NZﬂHT]. .?:

4| Only $A9.00 for the three yearst Back issues for this excellent magazine are most | &

2

unfortunately not printed in adaquate supply, soC ygu‘}l he sorcy if you delay. Regular
pricg is_ ¢ or one year now, or $l2 for thre and I'11 bet it will go uUp, 2VEN MOTE. s ws
rice is,46 o7 one yoar DGY? fred First £ditidn of HR, 1025 ad Ainber available; ACT NOW.
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MIXER PERFORMANCE IN FET'S AND BEAM DEFLECTION TETRODES -- Asst. Ed., VKTZAR

Rick Matthews discussion of the Simulated Tetrode configuration of two triode
FETs was very interesting [EEB, April 1969], but I should like to point out one import-
ant limitation of that simplified arrangement. The cascoded triodes will naot have
the dynamic range capability of the tetrode, and are therefore more prone to overlbad
by adjacent-channel signals, viz., 'cross modulation'. The cascoded triodes are, houw-
ever, more rugged, and thereby present certain operational advantages. A beam de-
flection valve mixer is even more rugged, and also possesses high dynamic signal
capabilities,

Product NMixer Theory

A perfect mixer is a pure product cetector without the spurious responses norm-
ally. associated with conventional mixers, A The process of mixing must be linear, but
the overall response must be non-linear; for clarification of this apparent conflict
of requirements, see the discussion in EEB of July 1968 ['Impruuing r.f. and Mixer
Performance' |, If you are not familiar with this subject, that reference should be
consulted, Otherwise I should have to take considerably more room here with graphs
and diagrams.,

A single-gate FET is not a product mixer [i.e.3 it is basically additiue], and
owes its high mixing efficiency to its linear response over a wide range of input
conditions,

If two ideal FETs were used in cascode, a true product mixer could be obtained;
that is to say the output would consist of the product of the [sum and difference of
the] signal and oscillator fregquencies, The unwanted carrier and its sidebands could
then easily be filtered out, leaving the required i.f, signal, The amplitude of this
i.f. signal would vary linearly with input signal. The result is that spurious side-
bands would not be generated in the mixing stage.

On the other hand, the practical situation is one in which the output is not a
pure product, The source nonlinearities of the two FETs interact, and departures
from overall linearity are accentuated. The result is that although the mixing
performance of two FETs in cascode is better than that of a single one, it is not as
good as that of a true tetrode,

If one looks at a single FET, its drain current must be a linear function of its
gate voltage, as would be the anodes current relative to the grid voltage of a valve,
In a valve, however, it is not ordinarily possible to have two control elements [i,e.,
grids] with identical control characteristics -- but in an FCT it is possible namely
in the tetrode FET.

When there are two identical control elements, e.qg., gates, then since the output
current is proportional to each nate voltage, the output current must be a product of
both! This is largely achieved in the tetrode FET, but is only approximated by the
cascoded triodes, for reasons related to the above discussion,

Limitations of the MOS FET

One must mention an important qualification to the apparent superiority of the
tetrode, namely that the tetrode is a MCS FET, and is therefore considerably more
sensitive to overload in the gate circuit than is the more commonly used triode junc-
tion FET, which is inherently protected. It seems evident that there could be appli-
tions in which the cascoded triodes would be used to take advantage of their greater
ruggedness, even though some mixing performance would be sacrificed,

Advantages of the Beam Deflection Valve

A noteworthy exception to the impossibility of identical control elements in a
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valve is the 7360 beam-deflection tetrode, In this valve, each of two virtually
identical deflection plates has the same control over the electron beam, giving per-
formance analogous to that of the true tetrode FET [as long as the balanced valve
mixer circuit is used]. Although there is the restriction that the 7360 load has to
be tuned in order to obtain optimum performance, the valve has the considerable ad-
vantage of enormous non-destructive overload capabilities, This is not unimportant
in amateur installations, where considerable r,f, power may appear at receiver inputs.

References

A note about the use of the 7360 appears on the front cover of this issue of EEB,
and specific circuits have been published in the periodical literature from time to
time. A good circuit for a beam deflection mixer appears in the 'Receiver Topics!
section of Technical Topics, or of Amateur Radio Technigues, published by R.5.G.B.

[See Review in EEB, Oct. 1968], See also RSGB Radio Handbook.

A good general background on practical FET theory and applications is found in
'"FET Principles, Experiments, and Projects', by E. M. Noll [5ams][$U5 4.95]. A
general review of FET literature, with reprints of various VHF converters is found in
the EEB 'FET Packet! [Fnr 4x9 SAE + separate 9c stamp].

The relative cross-modulation performance of bipolar, single gate, and dual gate
FETs appears in an interesting article, 'Understanding and Using the Dualgate MOSFET?,
Radiotronics, August 1968, p. 49. [Back issues of Radiotronics are 50c, when avail-
able, and the magazine is well worth a subscription at #2/yr, to The Sales Department,
Amalgamated Wireless Valve Co P/L, Private Mail Bag, Ermington, N.5.U. 2115, ]

XX XXX XXX XXXXXXX XXX X X X
LETTERS
Meking Practical 24-hour? Digital Readout Clocks

I found your ideas concerning 'practical! digital clocks interesting, in the Feb-
ruary [1969 EEB p, 28] Editorial, but there may arise limitations in 'simplifying!
them, For instance, for the purely transistorised version, if you use the apparently
less-confusing 12-hour readout, it would locgically go:

11,59, 00,00 —-—emee- 00.59, 01.00 etc, but even better of course would be
11,59, 12,00 —eeeeaeeo 12,59, 1.00 etc.

Which means the second last decade from '2!' back ta '1' on the pulse following
12.59. And we still want the '0!' there to cater for 10,00, Anc it must not reset
after 2,59, Very simple; 1 make it another 455 transistors worth of ICs!

But of course there is a much simpler way to do it with your Antique Clock.
Simply bore holes all round the dial in a circle, one minute apart, so that they are
traversed by the minute hand which masks each hole in turn. You have a photoelectric
cell behind sach, Make a similar circle of holes on a smaller diameter for hours,
and there you have it, Illuminate the clock face with a 500 watt lamp in a parabolic
reflector so that light reflected from the dial illuminates the room brightly, aided
by the bright red neons which indicate the time. QED, All rights strictly reserved,

As to saving space in EEB use Albert's fourth dimension to convert this to time,

and you'll be able to do all you want.
-~ L. J. Yelland, Prahran, Vic,

[[Mrung: I have even less time than space. -- Ed.]][[ﬂee Note, p. 63, in Cuntants]]

Efficiency in Transistorised Transmitters

The April article on the 455kc sweep generator is just what I have been looking
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for, but I am surprised to see that the transistor transmitters in the two previous
editions use link coupling throughout, with two exceptions. I would have thought
that more people would be experimenting with L and n interstage networks, especially
seeing that STC ['Components Review' Dec. 1968] have obtained 13U output at 180Mc at
67% overall efficiency, and 91% efficiency in the output stage, using 3 cascoded
transistors and 70ml me] of r.f. input; 22.5db power gain, 12,5V battery supply.

The bandwidth was 8Nc, just the thing for two metre tuneable operation; L-networks are
used throughout, and the lineup used by STC is: 2N5422 --> 2N5423 -—= 205424.

-- W. M. Holliday, VK2ZUP, Wahroonga, N.S5.U.

1[I am strongly inclined to agree with you about coupling, and I made the same point
several times in the series on transistorised transmitter design in EEB during the

past couple of years, And the notable exception in the February lEgg_issue was the
rig by Jim Fisk, who is not unknowledgable 'in such matters. And yet, Doc Kelly has
probably built more rigs than the three of us together, and he maintains that simplic-
ity is what matters, and that he would 'just as soon bung on another stage' so as to
avoid worries; this is particularly relevant with respect to voltage requirements; see
EEB, Aug. 1967, p. 104, And in the June 1969 EEB, Jim Fisk manages to look convinc-
ing while using link coupling throughout, Does high efficiency really matter so much
with transistors, particularly when it is obtained only at the expense of safety
margins and of operating flexibility, as I have asserted in these pages? Consider
another excellent design, appearing in Miniwatt Digest, May/June 1969: 'Silicon NPN
Emitter Grid Transistors for VHF Pouwer Amplifiers'. These new transistors are improve-
ments over Overlays; the transmitters shown are beautifully designed: 18db gain in

th ee stages with output of 15u at 160Mc, with T and L coupling throughout, as used too
in many RCA dssigns; overall efficiency 65%; be sure to look up the article; The ce-
sign and constructional details are fascinating, and highly practical, But the point
is this: 1If you follow these efficient designs faithfully, both electrically and mech-
anically, you may get good results, but deviations can be disappointing, and adjust-
ments elaborate, I.e., you have to know what you are doing. This may require a
degree of competence many experimenters are unwilling to exhibit, or perhaps more
likely it is the above-mentioned matter about being impatient for results, and who
cares about the fine points. While these attitudes can be useful in overcoming
unnecessarily academic precautions, experimenters are finding that modern transistor
technology often requires more than the 'suck it and see! approach. In EEB we try to
steer a middle course -- Ed,]] T

2,M.ac: A N E T =
Soldering Iron Standby Control Prweg_;i:_Mh_qFﬂ_“m_L' :) T (k;y
i Ao | |
I have found the circuit shown here to be ‘\mbw J'”Sgih.“ | i l s geeias
guite effective as a cheap 'standby' control Half im——qnu—-[-—figi~—ﬂ i l
for small soldering irons [Adcola or equiva- %iz ;&?” AR | “j’ IEL
lent} operating from the 230V mains, The 52 % gL/LYlu‘ i L.- ST
'Half! position keeps the iron warm and ready luhﬁémiﬁb; + 5y S
for use within a few seconds of switching to ; - Lamp S X
'Full'. It reduces ocidation of tips cons- S i .5 2N
iderably., Mine was mounted on a 9 x 3" base, Sani f : } . k\hjﬁxﬁl |
and a 150 red pilot lamp gave rapid visual socket : = i| OUTPUT
indication of operation. i ' | I

-- U. J. Currie, VK3AWC, Seymour, Victoria

Greetings from U.K,

Congrats on fine issuess glad to hear what the 'upside down' electrons do douwn
there! My 73 to all VK's, especially those in Melbourne that I have Qs0'd. I
hope to see you all again one day when I'm not so busy.

-~ G. V. Haylock, G2DHV, Kent, England
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""To adore theorems for any length of time,
EDITORIAL —-~RLG faith is not enough; one also needs a police."
-- A. Camus

The other evening I was converting a farmer's radio to a.c., using the workshop
I have only now got into shape, sort-of. As I worked on the power supply I thought
about Stan Dixon's Letter about Integrated Circuits, Camus, the May 1969 issue of Ham
Radio, and several things I have said about IC's in these pages. Here I was constructing
a regulated power supply of modest though irdividual design. MNow there are integrated
circuits which can do it in about 100th of the space, and 1000th of the effeort. I
asked myself why I was doing this, stringing wires in the three-dimensional type of
construction which is currently unfashionable.

F. Ju

When the construction was finished, everything got checked carefully, as one must
do for semiconductors, and found an electrolytic connected backwards. Then power was
applied. Output from both supplies was tooc low, and regulation of one was terrible.
And the series regulator transistor got too hot. 1'll spare you the details here, but
enough to say that when I finished chasing the'bugs' I understood more than I had pre-
viously about design and practice. I also felt pleased with myself.

If newcomers to electronics simply assemble prepackaged modular Things, what will
happen to this kind of experience? Furtherpore, I am not altogether a newcomer to the
field, yet I found occasion to learn by designing and troubleshooting my own circuit.

The guestion then comes to ends rather than means. If we adore the theorem that
electronics is a creative experience, we need to police it with constructional exper-
ience. If electronics is a method for producing amplifiers, radios, power supplies
quickly and cheaply, one can profit well from the use of IC's, Modules, and the Bargain
Sales at the local Departmental Store. If the aim is to produce amplifiers etc guickly
so that more profound work can be accomplished, one may needs ask whether the work to
be accomplished is more important than the means to accomplish it. Ferhaps it may so
be, but considering the financial penalty of transients and wrong connections, the
learning experience may prove upsetting, as reflected by several letters we have re-
ceived on the subject. tore often ICs will simply be used to save effort.

IC's are valuable, therefore, when their use achiesves some enaineering goal,
whether it be for financial or functional profit. But they should not be used indis-
criminately by experimenters merely to save effort. Why?? Because effort is a learn-
ing and a creative process. And for what other reasons do we choose electronics as a
hobby?.... When you look at all those glittering IC's in the May Ham Radio, and when
you think "my, thats nice, look at all the circuits I can build without trouble; why
suffer when you do not have to?" -- think the second thought: If I were able to go out
and buy the already completely assembled amplifiers etc, for say 10c each, would I be
enjoying a hobby any more? My hobby would, perhaps, be collecting amplifiers, and maybe
operating them from radios or guitars, but that would not be slectronics as we know it,

For those of you who may be interested, the regulated part of one of the supplies
is roughly as shown below. For fixed output, regulation is achieved with most simpli-
city by using zeners to control base voltage of the emitter fecllower; this subject will
be explored in some Power Supply articles to be published here in due course, culmina-
ting in a magnificent yet simple supply by RAJR, having PERFECT regulation! Below, the
zeners in the collector reduce both collector voltage [for rating], and dissipation at
the expenss of dynamic range; this allows use of a smaller transistor, because Cj
cleaned up the d.c. sufficiently, and output load variation was modest. Note the in=-
teresting property that if output is short circuit, I, is limited to ﬁ[El/ﬁl]. For high
output current, could still limit I, by R in place of Z; and Zs..... etc. B varies with
ke 7av gyik] = Oy /, h_;R:PJZ’rG;g
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E S and I ELECTRONICS had a very good response tc the previous EEB ad; we will expand the
the mail order section shortly, because of this. IWe have developed a new catalogue with
pictures of the heatsinks and transistors! Our prices and stock have been altered too.
An abridged version of the catalogues contents follows:- [Minimum order, $4.00]

1:T0-1 transistor heatsink clips .. Sﬁ'aa, 5 for 20¢. Doubles dissipation of germaniums.

2:T0-5 transistor " cogwheel" aluminium radiator ... 25¢ ea.  Increases dissipation of
silicons by 1/3,

2:T0-5 and T0~18 transistor sheet metal finned radiator eee T0f 2, More than doubles
dissipation with silicons.

4:5ilicone grease in ssaled plastic bags, essential for mounting transistors on radiators
or heatsinks. Special ... 90f, Ordinary ... 50¢.

2:2N3055 transistors [same as BDY20]. NPN silicon powsr, 1150, 100V [60VCE], 15A, use for
inverters, audio amps, power supplies, TV deflection and other strong brews, ws
originally bought 100 of these, but sooh ran out of stock. s reordered, because
of the demand we may have to reorder again this month! $2,00 ea, 10 for $18.00

6:2N3054 transistors [almost the sams as 40250] A low power version of the 2N3055, in
the smaller T0-66 package [small diamond shape]. NPN silicon powsr, 25W, 90V
[55vCE], 4A ... $1.70 ea. v -

J:Zeners - ﬁ% voltage tolerance, 1lU at 5ODE ambient rating, 2.4 = 16V range of voltages
available, $1.50 ea, 10 for $13.00

8:EM404 silicon power rectifiers, 4OOPIV, 1A forward current rating. Completely sold out,
but will restock soon., Order now, and you will be sure to get the diodes when
they arrive here, No minimum order necessary to get these now! «ee 25¢ Ba,

..'Power Supply Articles. These articles have been written with the amateur in mind.
They do not become bogged douwn excessively with constructional details, Mainly,
the circuits are discussed, together with ways of modifying the design to suit the
parts on hand, They are typed on foolscap sized paper.

No., 1 Small Power Supplies [2nd. edn, | - Has 7 _power supplies [6,9U 100mA; 9V 50mA: 60
500mA; 6-9V 1A; 1-12V 200mA; 6-25V 500mA]. All of the variable supplies incerpor-
ate a new power supply design exhibiting a rate economy and simplicity, 4 pages,

13 diagrams, $0,50

No. 2 240V, 1A High Quality Power Supply - The circuit uses s 20-0-20V transformer,

only one big filter capacitor [1000uF], has similar economies all through, yet has
1% regulation, 2mV hum at full output, adjustable overcurrent protection from 100mA
- 1A; a real beauty of a power supply! And it doesn't use an emitter follower
regulator transistor. 4 pages, 4 diagrams, $1.00,

No. 3 0-62V, 3A Superlative Power Supply - The power supply, a must for all experimenting
with audio amps. or RF transmitters. — Op use it for battery charging, even! Put
on a 3A load, and the output drops a millivolt or two! It has too many specific-
ations to put here; they are in the article anyway, 11 pages, 6 diagrams, $1.50

10: Considering the nature of ES and I Electronics, WIRE is a rather peculiar thing to
sell; however it is often inordinately expensive - hard to gst too, We are selling
PVC covered 7 strand flexibls wire, About 1mm thick, including insulation, Min-
imum order, 20 yards, made up of any reasonable assortment [nu fractions of a yard
please!] of the colours black, blue, yellow, red, gresn, brown, white., If the
colour decision is too hard for you to make, we will send you two or three colours
at random., $000000,03 per yard

For more information at all on thess items, please send for our new catalogue =
no need to include a stamped addressed envelope, since the catalogue would not fit.

E S and I ELEETHDNIES, 8l Prospect Rd, Summer Hill, N.S.U, 2130

n
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ELECTRONIC ORGANS, Part II [Ref EEB, June 1969, p. 50]
-~ Tone Generators using Computer Board Transistors -~ R. E. Dunk [VK2]

The LC Oscillator part of the circuit shown in fig. 1 was described in 'pullard
Dutlook,' rarch/April 1966. The second transistor was added as an overdriven buffer
to degrade the sine wave output waveform to increase its harmonic content.

As the computer circuit boards contain both NPN and PNP transistors, two c%r-
cuits were used with the tone outputs a.c. coupled into the keying circuits to iso=-
late the different polarities.
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A printed circuit board was dsesignad to carcy all the components sxcept the
coil and the tuning condenser, C,. The full-sized layout is shown in fig. 3. A
drilling jig was made of sheet brass, and after drilling the boards, the bitumen
paint and ferric chloride stch process was usad quite succassfully, according to con-
vantional techniques [e.g. EEB, Vol. III, Apr, June-Aug, Oct, Dec; Vol IV, Mar, Dac].

The coils were scramble wound on square plastic bobbins using 36 B/S enamelled
wirse, and then mounted on a 1/2" standard EI lamination stack as used for small
speaker transformers. The clamping bracket was modified as shown in fig. 4 [p. 81].
The I section of the pack is a tight fit in the clamp, and is moved by the adjusting
nut to alter the air gap and hence the inductance of the coil, for tuning,
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Five and one-half octaves have built so far, totalling 66 tone generators, and it
is intended to extend this to 7 octaves to improve the varsatility of thas two-manual
organ.,

> As can be seen from fig. 3 [p. 80], the inductors are not mounted on the circuit
board, as it was decided to group the 7 octavas of each note on a 1/8" thick bakelite
panel 3-1/2" x 12-1/2" with the inductors mounted beside the circuit boards. Fig, 5
shows_the layout of onme of the 12 panels required. The 8-pin socket supplies the 7
tones to the lower keyboard, and the 12-pin socket takes in the 15v power and applies
the 7 tones to the upper keyboard.. The polyester tuning condensers [Cp] are under the
panal, soldered to the appropriate pins of the circuit boards.

b
—
s

Fig B

The set of tone generators has been operating in the organ for many months now,

and apart from a fewwseks settling in, has maintained gocd frequency and amplituds
Stﬂbilit}'-i

TURNS ON

NOTE FREQUENCY Cp,uF  Cg,pF COIL NOTE FREQUENCY Cp,uF  Cs,uF  TURNS
Cl1 64 .406cps 0047 Gl 5000 C5 1046.5 0.015 0.0033 3000
C2 130.81 0422 0.04T 4000 cé 2093.0 0.0047 0.0022 2000
C3 261.83 0.1 0.015 3000 c7 4186.0 0.0022 0.001 1000

C4  523.25 0,027 0.0047 3000

I should be pleased to hear from anyone slse who is interested in elsctronic or-
gans, to exchange ideas. [L Editor's Note: Mr. Dunk furnished such excellent draw-
ings that we were abls to uss them directly, for which we ars most grateful. For

mechanical details about organs, try early RTVH, 1957-9 or so; Also July 1969, p. 105]]
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A REGULATED POWER SUPPLY SUITABLE FOR AN ELECTRONIC ORGAN: -- K. He Vieritz [UK4] .
« BA = 4 x DA31l or 100V silicon
Pwr guga T-29Hrm5 o " 0.02H
2 )
o 207 LA T 4200, 1324
240V gﬁ;z_ fuse 1OV main power
& C
N5 ZENERS 3 m C
O — \ ——]—
. . 11000uF + * 20V, 1A
NOTE: Choose "-1F 4000 _| + 10V 0001 ':l:.Fxx* e e
els - J 25WV 0
actual zeners “F5DWJCl 2000uF auxil,
for desired output| ___~ AC128,etc., R5WV
voltage. Yean AN : sach
0,061 _| £1000 Ilﬂn ~ 0c29, ete.
1002 or—, |100 Cp[ _Bf i !
. 20001V = Hih— 25y AN A2 [

Features: High efficiency, extremely good régulatiun, extremely low ripple [very =
necessary for the miles of wiring used in an organ, and the number of pre-amps nec-
essary]. Long turn-on time prevents that annoying THUMP and keying circuits turn-
ing on.

As described [independently] last month [EEB p. 76], zener control of voltage
is the simplest method for obtaining high degree of control; to do as well with
amplifiers requires much circuitry. One other important fact which RLG didn't have
room to mention was the 'condenser multiplier'! action of the emitter-followers. The
effective value of Cs is multiplied by the cascaded amplification of the two trans-
istors. For a reasonable combined B of say 1500, the effect is the same as through
a condenser were used at C, having a value of 1000uF x 1500 = 1,500,000uF or 1.5
Farads! You see why ripple is low? In general, however, be warned that this trick
works only if C, has cleaned up the d.c. considerably already, because the transist-
ors are not a condenser [i.e., they do not store any Energy], they only act like one
[to reduce ripple]. The zeners also reduce ripple.

The zeners are 300ml types [Australian or European rating; Americans use 1],
The 2A fuse is placed on the output side of C, to reduce tendency to blow it via
the charging current of C,s If C, goes, the 6.5& fuse will go, so don't worry.

For transient protection I used a two-plate 'Klipsel', but a O.lpuF condenser
would work as well if diodes are used with a PIV of at least 100V. Alternatively
OsOlpF could be used across primary [but 'do NOT use both?!], but then it ought to
have a voltage rating at least 800VW., The subject of transient suppression will be
considered as part of the series on Power Supply Design, eventually to appear in EEB.

The input choke is also necessary, for reasons I shall discuss in my part of ths
series, though its value is not particularly critical., It may be constructed easily
from 100T of No. 17 on a one square inch core with no air gap. Output choke = 17Turns.

SR I2EDFID
SNAFU -~ RLG

At the end of 1967 we ordered a 'Hobbies Manual' from a group called 'Elec-
troniques' in England. I was curious, and thought you might like to know what
was in it. Through the past year and a half, various correspondences have been
exchanged with them, but still with no Hobbies Manual forthcoming. Finally I got
disgusted and asked them to refund the 26/6. They did this, including a gracious
form letter thanking me for my interest, and saying that the 1968 issues of the
Hobbies Manual were now sold out! I thought you might be interested to know.

UOTE WITHOUT COMMENT 3
"Nothing annoys those who govern, more than the suggestion that they might after
all not be so wise as they themselves imagined..." == Bertrand Russell.
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A LIGHT-OPERATED HEADLIGHT DIP SWITCH -~ R. ¥. Gebhard [VKSRI]

Some time ago I felt the need for a light operated headlight dip switch, for thes
current car. After some experimentation I came up with the one detailed hers. It is
quite sensitive and inexpensive.

Components

All transistors are the typs 083, or equivalent NPN taken from the current rash
of computer circuit boards. This is alsc the source of the two diodes. These are
suitable for a negative-earth system. For positive=-earth, one could use 033 or 03%
transistors from the boards, or eguivalent PNP's [but not 015, Cl6 etc; See Computer-
Board Transistors article in Amateur Radio, Aug. 1969]. In that case the diodes and
100uF polarities would be reversed.

The light-dependent raesistor is a type made in a small glass capsule, known as
B8 731 03, made by Philips, but the unit would most likely work OK with any similar rc-
sistor. The dark resistance of this ona is 2-4begs. In strong light [e.g. direct sun-
light] it falls tc about 100. In this circuit, it would probably be operating in the
range of 0.5Meg dark [with some ambient light] to perhaps 1000Q in the light of an
approaching car.

The relay is a small sealed item available locally for 75¢. It has two separate
5000 coils, and is said tc be & 24V relay. Any fairly sensitive relay could be used if
it had the same coil and contact configuration; without T4 and T5 system, only one coil
would be necessary. The coils of this ones are connected so that when energised they
aid sach other.

The diode, Dy, is intended tc make the switching action more positive, but a
250 resistor could be used instead.

Uperation

T4y, TS5, and their associated relay connections and circuitry have the effect that
when the unit dips the lights, it will not allow a return to high beam for about 10
seconds. It can be omitted if this property is not desired.

The LOR should be fitted in front of the driver at the lower edge of the wind-
screen where it cannot 'see' the reflected light from the road. The sensitivity
control, tha 5K pot in the base of T3, should be fitted in an easily reached position
to allow the unit to be adjusted by the driver. Some adjustments may be necessary in

the initial stages. In my case, the lights would dip in the light of a full moon
if the sensitivity were turned up.

2700 g 4700 ":}ENSITIUITY"
— WWVy—rq gz; T,

Transistors: All 083 from
computer boards [or equiv.]

Fig. 1l: Circuit for the Lamp Dimmer : 12V Negative-ground only, but ses taxt.
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screen where it cannot 'see' the reflected light from the road. The sensitivity
control, the 5K pot in the base of T3, should be fitted in an easily reached position
to allow the unit to be adjusted by the driver. Some ad justments may be necessary

in the initial stages. In my case, the lights would dip in the light of a full moon
if the sensitivity were turned up.

There are various ways in which the unit can be hooked up to control the head-
lamps, but specific application will be left to individual experimenters; anyons able
to construct the unit will have no difficulty with the relay connections. In general
however, A will go to the foot switch, B to the Highlights Relay, and C to the Low~
lights Relay. O0On the other hand, in my installation, the unit is used te switch add-
itional high power lights mounted low on the chasses; they are merely switched off
when the lamp-dimmer is energised,

One thing is mandatory: it is essential that the small relay in Fig. 1 not be
used to control appreciable current; that must be handled by conventional headlamp
relays, suitably connected.

As shown, this unit is suitable only for 12V negative-ground systems, Positive
ground modifications have been described above. The circuit could undoubtedly be
altered to work on a 6V supply by suitable choice of base bias resistors and relay.

Editor's note: This is a nice idea, but the operator ought not always to rely on it,

unless sensitivity could be adjusted for the situation in which the opposing car comes

around a sharp bend in the road. In that case, scme operation of the manual dip
svitch may be necessary, because the eye might catch the glare from the other lights
before the LDR did; this can be tested only in practice [let us know the rasultsﬁ
Some constructors may also wish to install a spring-release type toggle switch to
'blink the lights' to stimulate virtue in the kind of driver who does not automatic-
ally dip his lights when your own car approaches. If you use extra Quartz-iodine
lamps, you will obtain excellent light, and the stimulus to said virtue will be
considerable,

XX XAXKXXKXXX XXX XX XXX XX X X X X

LETTER: Reducing Nonlinearity in Bipolar Transistors

I read anything I can get hold of on radio generally and transistors in partic-
ular. Unfortunately I don't have anything approaching your book and periodical list]
And it seems that I have missed something along the line in the last 3-4 years == I
refer to cross-modulation in r.f. stages using [nrdinary] transistors.

I have a book, 'Design of Low Noise Transistor Input Circuits', by William A,
Rheinfelder which goes into the subject in some detail. He maintains that there is
a particular current at which third order curvature and cross-modulation are nulled
to zero. Apparently it varies with each transistor and with the input impedance of a
particular circuit, so would need to be checked in every case. If, however, you have
gear to measure noise figures of very few db's, this shouldn't be a problem as I see
it. So there it is; where could he be wrong? There must be a flaw somewhere?

I was thinking pretty much along the lines of using his data, together with the
diode mixer [ring modulator?] in a recent Electronics Australia, and using passive
AVC, But I shall do some thinking about FETs first.,

-- A. Hill, East Victoria Park, W, A,

[[This third order correction idea is quite 0K, and would solve matters if that was
all there was to it. We do already operate at the most linear part of the character-
istic curve available, UWe face the problem, perhaps not considered by Rheinfelder,
that the input signal can go right off the end of the curve when it is teo strong,
Causing havoc. Under such circumstances it is unrealistic to talk about the most
favourable operating point. When such gross overload occurs, we find 2nd, 4th, 5th,
and higher order products. It is to the elimination of these that we have been dev-
oting much space here since June 1968. _ | [Continued on Page 87]
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FET CONVERSION OF AN HRO RECEIVER -~ I. N. Kallam {UK3]

It appears to be the fashion to convert receivers with FETs [e.g. EEB, April
1969, p. 39], but this article was writteq before all that and has been languishing
in EEB files -~ bad them |Sze also: AR, €/68: 'Solid State Modules.']

1 have been using 3M140 testrode and 3142 triode MOS FETs at high fregusncies,
and they are by far the oest I have struck vet; they leave the MPF and 2N3819 far

H.-F . 3“1‘{"2 MIXY: B;sz i 3“142

L
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behinds I applied the 3N142 to the conversion of an HRO, ex U.S. Navy rack mounted
receiver, originaily very bulky. I took a hacksaw, and now I have a MINI-HRO, 12in.
wide, 9in. high, and 8in. deep.

The above diagram is abbreviated, rather. If you know what I'm talking about,
you'll have no difficulty, and if you don't, you shouldn't attempt the job anyhow.
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I might say a few words about a few circuit details, and particularly about the
choice of transistors.

Per formance
I found the single r.f. stage with bandpass tuning to be much better for avoid-

ing cross-modulation, than two stages, and S/N was quite satisfactory. The original
i.f. transformers work very well with the added primaries ['L']. Total current drain
is about 30mA, no sig at 12V. Sensitivity is about 1lpV for 10db S/N. That's not bad,
but it could be much better if coils were altered somewhat to match the antenna and
the FETs, Selectivity is +12kc for -80db, which is also not too bad for single con-
version.

The AGC System

The AGC system is not unlike the rather more involved one described by G. G.
Miler, Jnr in QST for April 1969 ['Amplified AGC for the Heath Mohauwk Receiver!,
Pe §5j. It derives from a system I have used on valves since 1960, controlling the
cathodes rather than grids; this eliminated any high resistance in the grid circuit,
preventing grid blocking with strong signals or noise pulses. I have carried on the
idea with FETs, as it allows the tuned r.f. circuits to be earthed, simplifying band
changing, With FETs I usually bias the gates positive about 2V on a 10V or 12V
supply, and vary this and the source resistor to give the desired AGC characteristic
for that stagn. The system works just as well with ordinary bipolar transistors,

Instabilities

With most FETs I now put a 1009 to 10009 stopper in series with the gate, even
at ¥, and with a common drain stage it is mandatory if the tuned circuit is low C
[below 100pF]. The stopper is particularly mandatory to stop instability >12MMc when
veing 3N140%s or 3N142°'s,

Irgnsistors

Ihe choice of transistors in the i.f. stages and following, is not particularly
critic 1 and may well depend on availability as much as anything. After the above
circuit was constructed, 3N- series transistors became scarce in Melbourne, so I
built up an i,f./ﬂetentor system using 2N4360 junction types:; although the 2NA360 is
a8 much inferior transistor, it worked fine. Provided AGC in the r.f. stage prevents

i.f. stage overload, no problems were encountered,

I might note that when using the junction FETs as i.f., the source-fed AGC
system is mandatory. WNot only does applicatisn of AGC to the base or nate of a junc-
tion type produce high cross modulation, it is highly undesirable because variation
of gate or base bias detunes the input circuit -- presumably owing to varicap action.
Only with insulated gate FETs is it possible to apply AGC to the gate,

The tetrode FET has a reputation for improved performance, but I found that the
3N140 was unstable as an r.f. stage above 10Wc in my unit, therefore the 3N142 triodae
Certainly f£t is attractive to bes able to vary gain by applying AGC to the second
base of a tetrode, anJd to mix by applying oscillator signal to the second base of a
tetrode, but there can be other factors to consider. As R. A, Reynolds has pointed
out so ~ogently in last months EEB, the [0S FET is considerably more sensitive to
overload in the gate circuit, compared to the junction FET,

I know that a number of radio amateurs are finding the MOS series very delicate
and several have said that they are going back to two MPF106 types in cascode, as
protective diodes do not conduct fast enough to protect 3N-series transistors. I
have been ceught many times with new and marvellous semiconductor devices which did
what they were supposed to, but which alsoc were beasts for troubles. Consequently all
of my designs allow for the use of alternative devices. Thus, although dual-gate con=-
trol has its advantages, my source-controlled AGC system has allowed me to make var-
ious substitutions as convenient; for example the HRO now uses an MPF102 oscillator
and the i,f. strip using 2N4360's shows that those would probably work satisfactorily
in the HRO i.f. circuit.
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The high gain is nice, but as #r. Ferris points out, only useful over narrow
bandwidth. As soon as it is broadbanded, gain falls, but that is not the worst. You
also end up with a multiFlicity of lobes out at the sides, and the broader the response,
the bigger these become |that is why forward gain decreases|. This degrades the Front/
5ide ratio, not to mention the Front/ﬂack ratio. Furthermore this behaviour is not
censtant with frequency; the pattern changes drastically at different frequencies of

operation!

By infipite fiddling about with antenna geometry you can make a fair amount of
compromise between these complexities, for 'optimum' performance, but at the end you
will find that you have produced something like a log periodic array. Then why not do
it properly in the first instance, and start with a log periodic? e can calculate
the theoretical values for constructing one of these log arrays. For example, see
Telecommunications Journal of Australia, Feb 1967, ""Cairns to ‘ieipa Radio Link," by
R. P. Tolmie. Although Mr. Tolmie's article goes into considerable detail, he also
presents a simplified procedure which will allew design of a practical antenna for
really good performance, depending on the size and expense you are willing to tolerate®,

Can Amateurs do better? [ -- RLG]

It would appear that Dick Ferris has nearly been 'scooped! by the news in the
recent Ham Radio, but he has a trick or two up his sleeve; but alas it will have to
wait until examinations are over.

Of considerable relevance toc the present subject is the also~interesting article
in the July Ham Radio by B. Clark, K6JYO, "Direct Methods for Measuring Antenna Gain. ™
It should be read in conjunction with '"Finding True Receiver sensitivity," by J. J.
Schultz, H2E£Y/l, CQ, Nov. 1968, and reprinted recently in Amateur Radio. K6JYO shows
how considerably more reliable measurement of antenna gain and pattern may be obtaiped
by using a calibrated attenuator with receiver, and switching between a reference
antenna and a test antenna. And, among other things, he describes how a commercial
array claiming 'over 17db forward gain' actually measured negative 2db off the front,
and +6db off the back! "Cutting the antenna in half got about +8db forward gain."!

In the same vein, I wonder what is the meaning of a prominent advertisement for a
three element Yagi, claiming 'optimum spacing' for 'full power.' This "maximum gain
performance excells most four to six element arrays." £xcells them how? Assuming that
magic has not been invoked, if gain is high, bandwidth will suffer: if broadbanded,
whence the gain and directivity? The arrangement of elements is unlikely for loga-
rithmic performance. Unless something obvious is evading me, the conclusion seems in-
escapable: the narrow bandwidth problems described in the above exchange arise from
the wide use of commercially-made beams designed for "maximum gain performance.,' Just
as many of the problems of communication on the amateur bands wculd seem to arise from
the facile use of commercial transceiving equipment,

High Performance is Desirable! [ == RAJR ]

I have received some letters which suggested that some matching faults might well
prove beneficial by altering the radiation pattern of an antenna in one way or another.
In an era when maximum performance in almost any field appears to be desirable, this
sort of thinking ssems to me unjustified. The job of putting up an aerial must be an
exacting one. Whenever incorrect design is used to change the performance of an
aerial outside its design range, the performance at the original design centre must
be degraded. We usually strive for peak performance in a receiver, so why degrade an
otherwise peaked aerial in order to obtain performance, say, in another band where, at
best it can't be much better than a piece of wire strung up the side of the mast?

* Imagine an antenna {cf considerable dimensiuns] having appreciable gain, allowing
true SWR < 1.05 over the range 2c to 9!
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ANTENNA GAIN, FACT OR FICTION?T? -- A Squaretable® : Thoughts from VKT :

when is an antenna?? [by R. Ferris, VUKT7ZOF ] | ' .
In these days of super-performance low-noise crossmodulation-proof high=-gain VHF

FET converters, it is appalling to see the preponderance of basically inefficient an-
tennae connected to them!

A good example of this is the performance of the ubiquitous Yagi array. When con-
structed and adjusted to give reasonably high gain, its truly good performance is ach-
ieved only over a very narrow bandwidth, typically several hundred kc at VHF. This is
directly analogous to the performance of an ordinary resonant circuit of very high Q.

Everyone who has built one of these directional arrays will know how sharp they
are, from the critical adjustment needed just to get the things to take power, viz.,
to make the magic SWR meter read l:l [ramemher this when you read the Orr letter on P,
90 here]. iMore often than not, a typical 2M Yagi is peaked on l44.lMc for the AM nets,
At 1l46Mc for the FM nets this typical aerial ne longer has gainj; it is an attenuator,
with a lousy radiation pattern too. 0On 143Mc it need no longer exist¥®*, Some psople
complain of 'no activity' in that part of the spectrum. Small wonder.

If you had tweeked every coil for absolutely maximum gain in your receiver, stu-
diously adjusted neutralisation and aerial tap' for that last db of noise figurs, you'd
have to be out of your mind to detune the i.f. to give a 15db signal loss. VYet this is
what happens, effectively. Aerial or i.f., the detector doesn't know the difference.

When easily-built high-gain broadband antennae such as the low-Q skeleton slot, or
continuously resonant log periodic arrays are available, the present practice borders
on the unbelievable.

Satisfactory designs of some sensible antennae have been described in the RSGB
Handbook, and in the periodical literature. For example, in Ham Radio for July 1969,
Crowell and Orr present a''Log-Periodic Yagi Beam Antenna." It is a hybrid design
featuring a flat high gain characteristic over a 2Mc range at 50Mc, with extremely
high attenuation for signals outside of its pass band.

This is an excellent practical design, and represents a welcome departure from the
narrow band tradition described above. By using a different design it is, however,
possible to obtain significantly better performance for a broadband antenna. A
typical design with this characteristic will be evaluated in a forthcoming EEB.

Antenna Gain: Fiction! [by R. Reynolds, VK7ZAR]

Mr. Ferris' suggestion that an off-tune Yagi behaves like an attenuator is being
kind. The existence of a peak in aerial performance close to the working frequency
causes the additional problem of intermodulation from stations working on this peak,
and also worsens the problem of Noise.

At this point we may hear outraged comments from readers who will maintain that
they have managed to adjust their Yagis for 'fine' broadband operation. But they
reckon without the fact that operation of a directional array is not as simple as
tuning an L/t circuit; there are numerous subtle factors which interact.

For instance, broadbanding of an ordinary Yagi lowers gain. For a modest VHF
array of, say, 6-7 elements with unloaded § of 200, and covering l44-148Mc, overall
'gain' will only be about édb over a dipole. For 2Mc bandwidth, this goes up to 9db,
This obviously shows why such narrow bandwidths are obtained when people tune up far
15-20db gain. For 10 elements, perfectly adjusted, gains would be some 10db better
than for 6 elements, with a corresponding decrease in bandwidth.

[PTO]

* A Squaretable is a Roundtable with two sides.

**Unbelievers refer to graph of gain vs frequency of arrays in 'VHF Handbook' by
Orr and Williams < Radio Data Publications).
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EFFORTLESS CROSS MOCULATION -- R, A. J. Heynnlds, VKTZAR

In all the articles on receivers and cross moculation which have appeared in EEB
during the past year, not once has anyone mentioned a particular problem which oceurs
often in urban areas, close to powerful transmitters, This problem consists of a
particularly obnoxious type of interference, which in fact has come to our attention
because it occurs from time to time in Hobart.

It consists of an apparent cross-modulation which cannot be eliminated atall in
the receiver, It has its origin in the fact that a semiconductor diode possesses a
threshold of conduction, so that it will not start to conduct until a voltage exceeds
a certain critical level. MNow if one's receiver is located in the neighbourhood of a
power ful transmitter, it can pick up a signal from cross products of the power ful
station plus a weaker one. The remarkable thing about this is that the mixing of the
signals may not necessarily occur in the radio receiver at all: It can occur anywhere
in the nearby vicinity where there exists the possibility of a semiconductor junction,
as for example a tin roof against a spouting, or possibly aluminium window frames.

In these situations, the stronger signal develops a potential of the order of one
volt or more at the semiconductor [wviz oxide] junction. Then cross modulation takes
place in the junction in much the same way as in any real diode mixer. When this
happens, your down spouting reradiates the mixed products to the nearby receiver, and
all the selectivity in the world will not unscramble them!

This phenomenon occurs not only when the desired signal is the weaker one, but in
the unexpected situation when the desired signal is the stronger, as long as one of
the two signals produces enough local voltage to exceed the diode threshold. I have
measured the pickup voltage from a commercial signal to be as high as 10V from the
roof of a well-known Academic Institution in this fair city. Under these conditions,
the signal from a desired signal from the Hobart area was about 2.5mV., The two beat
together nicely in the metaluork, and radiated a signal independent of either. That
means that it interfered with both!

Lhat does one do about strong signals in places like America, where 10000 [and
more?] amateur radio stations proliferate sometimes in relatively limited area? KG6KA
has published material describing the use of front-end crystal filters, but even those
would not stop pre-receiver rectification,

To this situation may sometimes be added harmonics that result from unfavourable
modulation characteristics when clipping at high percentages of modulation, and the
resulting 'crash' noise which interferes with nearby signals. These are due to
spurious sidebands, and saund like cross-modulation, but they aren't., They can be
cleaned up to a certain extent by improved front-end selectivity., They could be
cleaned up even more by technologically enlightened government action.

Even the problem of pre-receiver cross modulation itself is not entirely nopeless,
though it is difficult., It is possible to remedy it, but it requires a most exacting
and systematic elimination of all possible extraneous semiconductor Jjunctions in your
immediate area; if they involve your neighbour's roof, some politics may be necessary,
It means bonding all loose surfaces, or at least tightening them up considerably, one
by one until the interference [cnntinuuusly monitored ] disappears. This may be
tedious, but there seems no reasonable alternative,

***-H--N—**************%*******%**
LETTER: Reducing Nonlinearity in Bipolar Transistors [cnntinued from p. 84]

[[The very fine detail of cleaning up the last vestage of cross mudulatinn, as
Rheinfelder considers, would be applied to, say, telephone system demodulators where
harmonic distortion must be kept to a minimum: of the order of < lf. -- Asst, Ed.]]
ADDENDUM: In the middls of p. 88, please add the follewing impurtant reference: -
"Measuring Antenna Gain, ™ by J. J. Schultz, W2EEY/1, 73, May 1969, P 42,
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LETTER: The Uses of Baluns and SWR lleters [Ref: EEB 'Antenna Dilémma' Jan-June issues]

The discussion on coaxial lines and line currents is very interesting. One point
not touched upon [or at least I don't remember it] is the fact that when the balanced
antenna is fed by the coaxial line, the line becomes a portion of the radiating system
by virtue of the unbalanced field about the line. This may be a virtue at the lower
frequencies as it could possibly ' Fill in' the low angle radiation usually missing
from a dipole near the sarth.

In the case of beams, however, line radiation can easily degrade the F/B ratio
of a beam. A case in point: W6CHE had a multielement Quad fed by a coaxial line and
an ineffective balun. The F/B ratio was very poor, of the order of 6 db or so.
Substitution of a good balun raised the F/E ratio immediately to better than 25 deci-
bels. Very noticeable on both reception and transmission. As a check, the poor balun
was reinstalled, and the F/B ratio disappeared.

In addition, radiation from the line can really confuse SUR readings, as the SUR
meter may or may not be sensitive to these currents. Also, the SWR of the system
lantenna + radiating line] is measured, NOT the SWR of the antenna alone. Thus, with
line radiation, substitution of one SWR meter for another will often give entirely
different readings. llhen the line is properly terminated and no line radiation exists
the SUR meters will read closer [say 10% or so].

I have finally just about given up making SWR readings except for curiousity,
and have gone back to a r-f generator and General Radiao R-F bridge, plotting the data
on a 5Smith Chart., This removes some of the uncertainty from the problem,

Am hard at work on the 18th Edition of the Radio Handbook .. . . .
-- W, I. Orr, W6SAI, San Carlos, California
[[DK, Bill, but if you must use IC's, pls supply diagrams of the insides =—- RLG]]
XAXXXXXXXXXXXXARXXXXXXXXXXXX XX

LETTER: Antenna Theory

I did really appreciate the articles on the unbalanced dipole dilemma |EEB, Jan-
April 1969 plus several letters, to date]. I think it is the best thing I have read
on basic antenna theory.

Dabbling recently with that loop antenna described in the RSGB 'Amateur Radio
Techniques' has also helped me to get down to basic principles in antenna theory.
But one thing still has me puzzled: if smaller diameter wire decreases the 0 of an
inductance [and this.is clear enough], why does it increase the Q of an antenna [at
the expense of its broadband capabilities]? I have read the ARRL Antenna Book, but
nothing there,

I have reread your Transistorised Transmitter Design notes in the January 1969
EEB. They are excellent. You might convert me yet!
-- Fr. A. Turner, C.P., Vanimo, New Guinea

[[Heuant article in Break-In made me sit up and take notice: all about how to couple
a coax to a dipole antenna -- without hint of using a balun. I don't understand the
technical details too well, which the Giants have been discussing, but for a net con-
clusion, I suspect the balun is desirable, -- Ed. ] ]

Reply by Asst, Ed:

The effective length of an aerial is not the measured physical length because of
end-effects, as we all know. UWhat is not generally appreciated is the fact that
this effective length actually depends on the frequency of the signal driving the
antennal! A higher frequency effectively shertens it more, so that as far as the
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= transmitter is concerned the antenna still looks as though it is in tune; this is
'forced resonance'. But the net effect is that the output from the antenna depends
less on frequency; as usual, bandwidth is traded for gain. This automatically defines

a lower Q.

The greater the length/diameter ratio for open dipoles and parasitic elements,
the more exactly the effective length of the dipole corresponds to its mechanical
length. There is, of course, a limit to this. If the conductor size gets too small,
the resistance of the conductor will start to become appreciable and so govern the
performance of the aerial. 0On the other hand, the wire can get pretty small; in one
of the American macazines a few years back, there was an article on invisible aerials
for flat-dwellers, and it seems that gquite good results were obtained from wire of
vanishingly thin dimensions.

-- R.A.J.R., Asst. Ed.
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FET MIXERS REVISITED: True Tetrodes vs. Dual Gate Types, -- RAJR

In the mixer article in last month's EEB I considered the performance of a 'True
Tetrode FET.' I think that it is necessary to emphasize that this did NOT refer to the
conventional dual gate FET [e.g. 3N140] operating in the nurmal configuration, but to
a rather special FET having identical gates.

I regret it if this csused some confusion, but the basic principle still remains
valid. The truly dual gate FLT is as yet an experimental type, an example of which is
the Texas Instruments TIX581 and TIX582 These can be used either as conventional
square law mixer, or as a product mixer because of the identical gate characteristics.
It is the latter mode to which I referred last month. At this point I might remark
dryly that at least EEB keeps up with the latest State of the Art.

On the other hand, this does suggest the interesting experiment of trying to use
the 3N140 as @ product mixer. This would, however, require that the signal levels be
kept low, because linear opsration in a conventional FET can be approximated only if a
small portion of the curve is used.

This raises the also interesting point whether all conventional FET mixers must
operate in the square-law [i.e. non-linear] mode, because of the non-linearity which
can easily be seen when looking at a plot of drain current vs. gate voltage [as for a
ualua]. Although this is technically reasonable, linear operation can be approximated
closely uhen the gate is biased well up on the curve, with small input signals applied.

In practice, normal mixer action is indeed square-law operation, because input
signals are large, and the drain is swung well into the non=-linear portion of the curve.
If-one is willing to sacrifice conversion gain, the linear condition would be feasiblae,
particularly if care were taken in matching input ond output circuits to the FET. At
the cost of adding another i.f. stage for gain, the very considerable advantage of
linear mixing could be achieved, to reduce cross-modulation. Thus, even a conventional
dual-gate FET could be used to obtain good results. Lets try it!

L00000000000000NN0OOONONNNNN0N

ANNOUNCEMENTS

Ham Radio Magazine Subscriptions are still available through the EEB at the very low
special price of $9 for 3 years; only for Australia and territories; renewals can also
be handled. The July issue was a real beaut, with an excellent article on antennas, a
comprehensive one on transistorised crystal oscillators, and a good transceiver.

HR back issues:become scarce lamentably soon after publication. Take note.
osubscriptions to 73 riagazine are now being handled also by <EB at the low price of
$A4.25 per year, .if five or more subscriptions are sent in at the sams time. As I
have mentioned, 73 is a real experimenters publication, approved of by EEB. Recent
exceptional issues involved whole issues devoted to Antennas and to VHF equipment.
Transistors on Computer Boards! The long-awaited article by Ron Brown and RLG has final-
ly appeared in the August 1969 Amateur Radio. fAs from Sept. 1, 1969, AR will be avail-
able ONLY toc members of the WIA: Enquire of P.U. Box 36, East melbnurnE:'3002.

L
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The People go help!
EDITORIAL ~- RLG And the world is growing smaller,

-~ Stephen Gunther

Critical letters to EEB are sufficiently rare that I sit up and take notice when
one arrives, The one published last month [p. 64] was from a good friend, who also
sends much other comment on the Human Condition, alas mostly unpublishable.

When such letters are received, I consider them seriously, and take remedial ac-
tion if necessary. In this case, I think that there is not too much to be dons about
our basic approach. The world is full of Responsible Professionalism, and look at
the state it is in, well summarised by Stephen's aphorism. Look at the incredible
professionalism of governmental and business dignitaries, and the lack of contact with
reality by those who would leglislate our morals if they had the chance.

I'm not against the good sober reporting found in the magazine 'A' mentions [and
we have defended it several times in print}, and Elsewhere, but I do believe EEB can
fFill the need for an irreverent look at the world of electronics [at least]. ‘'Ue
guarantee nothing' is designed to be a statement of humility, not of incompetence.

We are amateurs, and are honest about it; we do our best, but it can hardly compsete
with the good sober stuff found elsewhere,

If 1 believe something, I am willing to be enthusiastic about it, If green-
grocers do the same, they are Alive too. Ultimately you can judge EEB by the same
standard as greengroceries: by its fruits!

Useless Circuits

Last month our Assistant Editor made an interesting point: why present a lot of
elaborations on a basic circuit. UWhy not present only the basic circuit, with a bit
of design philosophy which allows the experimenter to adapt it to suit his own needs
~= which is exactly what he does anyhow,

This philosophy can be put to good use in making sense out of the various maga-
zines. They splay a great mess of circuits across my desk each month, and how to make
sense of it all? But most of it is not necessarily useful. For instance, I build
Power Supplies around parts I have, and for specific requirements -- not around stuff
I must buy, unless guite unavoidable. So I generally ignore articles on power supp-
lies. Or on various methods of control switching; I have my own requirements.

Choose a random example from the nearest magazine on my desk right now. QST for
March 1969 presents a Band Marker Generator, a very ordinary switched ecrystal oscill-
ator using an FET. I suppose that this Justified, since the ARRL Handbook doesn't
sport an FET crystal oscillator*, but there are certainly plenty of them in other
common references,

Or consider from that same issue in 'Hints and Kinks' a transistor and a valvé
amplifier for increasing VFO output. Again, completely standard circuits. UWhy °
bother? I'm not picking on QST in particular; the same thing happens often elsewhere.
You can save yourself frustration by looking at circuits, and if they are quite ord-
inary circuits go on to more important articles. For example, in that same QST are
several other useful items: Receiver Offset Tuning, a Triband One Loop Quad, and an
ingenious slide rule to compute reflection and dissipation in antenna feedlines
[exnept that it assumes that SWR is known accurately! See this EEB, ps 90.

Does this even apply to EEB?? Perhaps, but if we present ordinary circuits, we
like to think that we make particular commonsense out of them. That is important,

*That's all right, they haven't yet heard of the Vacker Oscillator either [Ref. EEB
Dec 1968, p. 134, Feb 1969, p. 19-20] in the latest Handbook, although strange tE_Eéy
they did present a valved version of the Vacker as an afterthought in the 'Transmitt-
ers' section of the 1957 Handbook [p. 213], and then dropped it in favour of less
startling designs. .
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WANTED: UB83-300. Please state price and condition. VUK5ZDY [as per Call Book ].

FLUGRESCENT LIGHTS for sale. Single-tube batten type 40W Fluorescent light fixtures, less

tube. $2 each. Secondhand, overhauled, guaranteed, complete with starter. Callers only.

J. MUNTZ, 12 Voumard St., Sth Oakleigh, Vic. 3167. Please write or phone first. Phone
57-3216 between TAM and T7:30AM week days.

BENDIX FREQUENCY “ETERS for sale. New, unopened, complete with all spare parts, and fit-
ted with 230V a.c. and 6V d.c. power supplies. Limited quantity. 70 each, a very
modest amount for these items. G. B. Lance, 123 Webster St., Ballarat, Vic. 3350.
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FOR SALE: One 522 Transceiver, complete with crystal for 144Mc: §$20. Class C Wavemeter,
$20. 3-6Mc Command Receiver, $5. W. L. Shaw, 19 Fairmeadows Road, Nambour, GQld 4560,
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FROM AUSTRALIAN ELECTRUNICS, 32 Waterworks Road, Dynnyrne, Tasmania 7005. -- Maybe the
EEB Editor designs his own power supplies and switching circuits, but you notice he care-
fully refrained from mentioning anything else. For the simple reason that his electronics
talents are limited [thuugh he is very good with Words]|. When he needs a circuit he gen=
erally looks in the various Handbooks and Manuals [at least as a starter], two of the
most useful of which are:

1} Transistor Circuit Manual, by A. Lytel $5.25, postpaid.

2 | Handbook of [more] Transistor Circuits," 5.25, postpaid.
Both books are published by Sams and are good, even though they include only a paragraph
Or so to discuss each circuit. Between them they sport about 500 circuits of the most
use ful types. If you are short of cash you can have both for §$9.55, but below this we
refuse to go. On our regular price we make about 75c per book, after post, and need it
to help run EEB. Elsewhere they cost over $7 [plus post!], in Australia.

For the Undecided, we can furnish Tables of Contents and fuller details, for a SAE.
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ADVANCING STATE OF THE ART -~ VK7ZDF

(Inspired by recent Amateur Literature)

1950: Here is a Single Sideband Suppressed Carrier Transmitter;
Mount V2 socket and connect R2 to Pin 7. . . . .

1960: Here is a Single Sideband Transmitter; Mount Tr2 socket on
Printed Circuit Board, and connect R2 to Pin 3. . . . .

1966: Here is an SSB Transmitter; Solder IC2 and IC3 into PCB2. . . . .

1970: Here is an SSB Transceiver; Join Fins 2 and 3 on Exciter
Module to Pins 3 and 4 on R.F. Amplifier Module. . . . .

1973: Here is an SSB Transceiver; Screw SSB Transmitter Module 122
and SSB Receiver Module 522 into Cabinet No. 13C42. . . . .

1975: Here is an SSB Transceiver;
Place One Thousand Dollars Deposit in Envelope A. + . . .

- T T
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P. 95: How I went Broke selling Solder. . . . .
96: Periodicals of Interest.
98: Letter: Advantages of NBFM
100-109: The Signal Slicer

NEXT MONTH: October

A Nice Transistorised Transmitter.
An Improved Transistorised Automotive Ignition.

Improved Modulated Light Communication.
Etc. |
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PERIODICALS OF INTEREST

amateur Radio, P. O. Box 36s; Zast Melbourne; Victoria 3002, Australia. Australia's
principal strictly-electronic serious magazine, official publication of the Vlireless
Institute of Australia. AR is sometimes techmically excellent, often interesting.
Practical material is as good or better with that anywhere in the world. A series of
articles by VK7ZRO and VK7RG (me) is appearing in AR beginning August 1969, and will
be of special interest to ELB readers..... £R is received only as part of Member-
ship in the WIA. Cost depends; tc a certain extent, onlocation. It is well worth it
for fellowship and personal information. Yrite to above address for specific details.

Auto-call, C/- G. ietmore, Circulation Manager. 4104 Byrd Court, Kensington, Maryland
20795, U.S.A., $US1.50 per year. Like £LB, this mag is *indefinable.' There is not
really much technical stuff, often much gossips but often interesting. lle have some copies....

Break-In , Box 1733, Christchurch, New Zealand: £NZ2.50 for Assoc. Membership; also
availableé through the “IA (See 'Amateur Radio') for same price in @4, or $2.35 for
Institute Members. BlIis the N.Z. equivalent of AR, with similar comment to be made.

A small but very active experimenter community does first class work, and often re-

flects an interest and competence lacking in the more affluent societies. See RLG in 4/69!

Collector and Emitter, C/- Aernautical Centre Amateur Radio Club, Postal Station 18,
Oklahoma City, Oklshoma 73169, U.S... Probably about fUS1.00/yr. Of primarily local in-
terest, but has a good monthly review of world electronic literature. Its main use

to £EB readers is its connection with THE BOOKSTORE, which has been mentioned several
times in EEB: allows you to order any American book at an unusually good (e.g. dis-
count) price. It takes several months, but savings can be substantial compared to
Australian prices. Ve shall publish some adverts for them someday in EEB.

Coryra, Box 649 P.O., Canberra, 4.C.T. 2&01. B41.60/yr, $2.40/2-yrs. A '"Youth Radio!
publication, but often contains practical articles of wide interest. Electronics parts
of good variety and quality are advertised, as well as several bound volumes of con-
siderable interest. Recommended.

C€Q, 14 Vanderventer Ave., Port Washington, Long Island, N.Y., U.S.i. 11050. £US6.00 per
year. The oldest present amateur magazine other than WST. Strong on antenna theory
and practice, good beginners projects, story features. Very attractively presented.

Electronics Australija, Box 2728, GPO, Sydney 2001, Australia. Ah4/yr locally. Aus-
tralia's main feature magazine for electronics and associated subjecte. Slick, thick,
full of interest for everyone, with occasional technical items of value, particularly
for the beginnsr. Its advertisements arc an important means by which much electronic
merchandise is publicised in Australia, including many disposals bargains.

Electronics Illustrated, Fawceit Bldg, Greenwich, Connecticut, U.S.4. 06380. pUS4,00

here. From a report sent by a reader, it appears to be something like Popular Elect.
though perhaps more elementary. Amateur and general experimenters propcts, etc.

Electronics~-world, 307 North vichigan Ave., Chicago, Illinois 60601, U.S.A. Sé.DD/yr
in U.S., probably 7.50 Elsehwere. Similar to Radio-Electronics; see latter for comment.

Ham Radio, Greenville, New Hampshire, U.S.A. 03048. AUS6.00/yr, BUS12/3-yrs (#A9/3yrs
through EEB). America's newest amateur radio magazine. In spite of the Lurid Title,
it is technically excellent in a variety of fields, primarily of interest to radio
amateurs, as the Name implies. Layout and print are unusually readable. Its policy
of inadequate printing of back issues is lamentable. Some back issues are very good.

Miniwatt Digest, Electronics Division of Philips Electrical P/L, 20 Herbert St.,
Artarmon, N.S.!l. 2064, Australia. SS.DD/#I; bimonthly. Sometimes highly practical
amplifier and power sup ply designs, but rather dear for a dozen pages of information
which essentially constitute advertising for Philips.

Mullard Qutlook, Mullard-Australia P/Ls Technical Serivce Dept, 35-43 Clarence St.,

Sydney, N.S5.l/. 2000, Australia. Comment similar to Miniwatt Digest. but M-O0 free.
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Practical Electronics, Practical Television., Practical llirekss, Newnes Ltd, Tower Hse,
Southampton St., London, VW.C.2, England; U.K. £.2.0 each, per year. These magazines
often contain novelties of interesting sort. Elementary, practical; ideal for begin-
nerss explaining why and how projects work. Rich in many interesting advertisements.

Popular Electronics, Ziff-Davis Publ. Co., 307 No. Michigan Ave., Chicago, Illinois,
U.S.A. 60601., BUS6.00/yr here. Advertised as 'world's largest-selling electronics
magazine,' and it may well be. It is similar to Radic Constructor, with good con-

struction projects, numerous pictures and pictorial diagrams at various levels; for
experimenters in generals; not only radio amteurs. Various special interest columns.

QST, Main St., Newington, Connecticut, U.S.A. 06111. JUS7.00/yr here. A large slick
magazine, published by the American Radio Relay League. Althagh the last few hundred
pages of each issue can be discarded safe ly, the tehcnical standard of the magazine
during the past few years has been high. The money ostensibly pays for a fictional
'Associate Membership,® but since this exempts several important privileges of actual
membership (permitted only in U.S.A.), it is essentially what it appears: a magazine
subscription.

Radio Communication, Radio Society of Great Britain, 35 Doughty St.s London, W.C.1,
England, U.K. #£2.10.0 per year. It shares with QST many surplus pages, but also con-
tains a small but very good technical section. The *Technical Topics' included in the
magazine every month is worth the price of, membership -- a membership which is real,

not 'Associate.’ To qualify, you theoretically need to be recommended by another;

ask and I'll recommend you. If you read EEB, you qualify.

Radio Constructor, Data Publications Ltd, 57 Maida Vale, London W.9, England, U.K.,
£.2.0, foreign ZUS5.00 or presumably equivalent. Highly practical constructional
articles on beginning and intermediate level, similar to the American Popular Electroncs
Some valves, but now mostly transistors, and well presented, as P.E. is.

Radio~Electronics, Gernsback Publications, Inc., 154 West 14th St., N.Y.10011l, U.S.A.
BUS7.50 yr here. Similar to Electronics-lWlorld, catering primarily to the TV Service-
man, occasional pieces of interest to the gadgeteer, experimenter, or audiophile.

Radiotronics, AllV, Private Mail Bag, Ermington, N.S.I'. 2115, Australia. ZA2/yr. A
very nice little magazine, along the lines of *Outlook' and "Digest® but better. In-
cludes numerous practical projects and theory on audio, r.f., and power control.

Radio TV Experimenter, Science and Mechanics Publishing Co., 229 Park Ave., South
N.Y. 10003, U.S.A. pUS4/yr. Novelties and Gadgets of simple kinds.

RSGB Bulletin: Now called Radio Communication. See above.

13 Magazine , Peterborough, New Hampshire, U.S.A. 03458. ZUS6/yr (#A4.25 through EER
in groups of five). Published by the controversial Wayne Green, originally Editor

of CQ. A strange man, full of hates and loves. Some of his Editorial views are
masterfully expedient, some are astutely bombastic. He is Alive and Aware, even when
he is wrong. He publishes a good experimenters magazine too: 73.

spectrum , Auckland VHF Group Inc., P.O. Box 5268, Auckland, New Zealand. ﬁNZl.SD/?r
(PA1.60 through EEB). A first class Experimenters Magazine, along the lines of EEB,
though with much emphasis on local news (of interest to radio amateurs). The technical
material is primarily amateur, and often reflects considerable experimenters talent.
Similar comment about that, as for Break-In. Recommended.

Th? Australian Experimenter. This beginners magazine ceased publication in mid-1969
owing to lack of reader support, and its Capable Editor, C. Witchell has pledged his
support to Coryra. It is presumed that Coryra will accept the offer.

The Australian EEB, P.O. Box 177, Sandy Bay, Tasmania 7005, Australia. Sﬂl/?r; higher
E%sewhere. Informal, emphasis on semiconductors, theory simple to intermediate. Prac-
tical articles on a wide variety of subjects. 'Editor fights Progress, but can often be
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ignored in favour of the articles, some of which are quite good.

VHE Communicationss 2 Beaconview St., Balgowlah, N.S.l. £A5.5Q/$%§H?éar. Published in
English by Verlag UKW-Berichte, West Germany. Transmitters, receivers, test equipment
etc for VHF and Beyond. Lots of solid state, plumbing, and German competence. lell
recommended for VHE/UHF enthusiasts.

Wireless World, Iliffe Technical Publications Ltd., Dorset House, Stamford St., London
S.E.l1, England, U.K. &£ 2.15.0 yearly. All aspects cf electronics on intermediate to
advanced level, often practical, sometimes esoteric. Magnifient advertisements, hun-
dreds of pages of them per issue! Probably the best source of bargain disposals

(and new) gear in Britain, but remember that Import Duty.

%ﬂﬁﬁﬁﬁﬁ%ﬂﬁﬁﬁi

LETTER:

— — E——— —

Bill Matthews is very right of course, with his remarks about TVI, SS5B vs FM;
after all, what sort of cross modulation can a signal of constant amplitude cause?
Unfortunately for popular acceptance; the number of chrome-plate appliances for FM is
as yet negligible. Nevertheless, one of Bill's points is worth further amplification:
"that if every SSB station suddenly began using NBFM, the overall communications ef-
ficiency would suffer far less than many SSB enthusiasts wald be prepared to admit.?
Let us examine this a bit:

A) Use of Spectrum: An NBFM signal (Modulation Index about one) occuples a band-
width equal to twice the highest audic frequency preset,; the same as an SSB signal
effectively occupies, for reasons mentioned in the referred article.

B) Signal/Noise Ratio: Assume that the receivers used are suitable for the mode,
i.e. proper discrimination (not slope detection) for FM, and only a 3kc bandwidth for
SSB. Then SSB will have a 3db advantage because its receiver receives half as much
noise power as the FM receiver (ASSUMING that the receiver also has sharp 3kc skirts).

C) Power efficiency: At the transmitter for FM, a Class C final may be used
having, say 75% (or more) efficiency. For SSB the Class B final is 50% efficient if
you are lucky. Thus, for the same final power input, the FM signal power output is
at least 1.8db up on SSB. This brings the overall S/N ratio advantage of SSB down to
only l.2db. I challenge anyone to pick that difference with their ears.

D) Simplicity: A varicap across the VFO with a few volts of audio, c¢r even a
transistor reactance modulator (EEB, April 1969) is utter simplicity compared with
balanced modulation, crystal filters, phase shift networks, and MONEY for SSB. Any-
one who doubts the importance of this point need only regard the success of the com-
mercial SSB transceivers in providing the majority of ®amateur’ communications. Cf.p 95.

-~ R. Ferris, VK7ZDF, Dynnyrne, Tasmania

((Since the above was written, a most interesting Editorial has appeared in the current
ST, describing how commercial equipment is now becoming available for FM, and that

-- hardly surprisingly -- there is now a rebirth of interest in FM among ‘amateurs.’
And QST supports it. For a change, ARRL is on the right side, and I am going to have
to dust off some articles on FM in the Files, which I was saving for a rainy day when
SSB became less fashionable. The Earth does move, albeit slowly =-- Ed.))See also good

[111110710100701770070 ) CECEnt resues of Spectrum,N.Z.

EDITORIAL ~=- RLG 'Owing to a Technical Breakthrough, there
] will be a slight delay in the Human Race.'
For Beginners? -- The Australian, July 18, 1969

Recent enquiries of lapsed subscribers showed that the majority discontinue be-
cause of lack of time or interest in radio. A few go because EEB is "too technical,'
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a few because of lack of finances (though we have a special Poor Student rate of 75¢c
per year). It would appear that if anyone has serious reservations about EEB, they
don’t subscribe in the first instance. No doubt my stands on faddism and commercialism
have offended some parties, but most people appear to have enough sense to concentrate
on the strictly technical content.

Do we have insufficient amount of beginners material? I am not an engineer, but I
get tired of talking about Chm's Law. Rod and Dick are engineers, but theyget tired
of Laplace Transforms. lie meet here on a common ground of commonsense interest.

If readers want good beginners material, they have only to read Corvra. If they
want good articles about radio amateur eqguipment, there is AR. There is the excellent
'Basic Radio Course' published by Electrcnics Australia. And then there is the monthly
Electronics Australia which does an admirable job with numerous features and construc-
tional projects. It also carries a wide range'of useful advertisements. From time to
time we hear criticism of EA, but it inevitably comes down to complaint that the very
wide field of activity promoted by that magazine is insufficiently wide. But the same
people complain that the magazine is too big; it would be even bigger with all that
extra copy in it.

Of course EA doesn't do everything; that®s why our various minor publications exist.
But EA serves the Australasian community admirably in covering all the high points, and
in a professional and competet manner. Wt haveé said all this before, and see no rea-
son to change this opinion now. Ea appeals to most of us who have only passing
acquaintance with electronics, and in a democracy this is as it should be.

IThat Unwanted Sideband (E.g., the one which is transmitted?)

In this issue we are reprinting the valved version of the 'Signal Slicer," because
it is such a fine idea, and because it is now no longer available since the original
publication is out of print. It is a simplified version of a unit which appeared in
QST of July 1948. It has also been discussed in the excellent article, 'That UNwanted
Sideband® which appeared in 73 of Oct 1965, and which was mentioned in EEB of October
1968, p. 115. Our article was ‘Receivers and Unwanted Sidebands! and ought to be read
as background. The 73 article is well worth obtaining, as we suggested, because it
describes a number of sideband-eliminating units, as well as a consideraply simplified
audio phasing network to replace the one described here by G.E. It should be noted
that although these various devices may be used to generate a spurious Sideband on the
air, they are particularly useful to improve performance of receivers.

Now, Dick, how about designing us a Single Sideband FM, ummm?

By the way, it looks as though Dick Ferris, VK7ZDF, is well on his way to becoming
another Assistant Editor. I can see more work coming vp -~ for me. EEB staggers on.

AXXKXXXXXXAXKKXX XXX XXX X XXX
FOR SALE
Adler portable typewriter, used about one year, and in good condition. The style of
type is the square one we have been using in EEB, as below, with the usual characters
plus ® p2 34 QaB+=[]<>. The typeuriter is sturdy, not miniature, and has a
delicate touch. Available at half new price: $60, freight paid anywhere in Australia.
Selling because of replacement by electric model, Enquire: Editor, EEB, at usual QTH.

FOR SALE

C24D, a limited number of deluxe 12W-per-channel Stereo Amplifiers in teak or maple
cases. Bass, Treble, Vol., Bal., Mic Vol., Monitor, and ®lector controls. Separate Mic.
Pre-Amp for P.A., and separate compensated tape playback pre-amp. Headphone and Mic.jacks.
Response 45cps - 19kc. B.S.R. Macdonald auto-changer with matching wood base included:
$147.50 for the lot. A Goldring DMI1O Microphone valued at $16.80, will be supplied free
with the first six orders. Alternative: Amplifier plus Microphone $119, post free.

ENQUIRE: J. Winters, 14 Punchard St., Innisfail, Queensland, 4860.
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SIGN AL SLICER
Four Tube Receiver Adapter for Improved Reception
of AM, NBFM, CW or SSB Signals

W
o
LT

Ever since the SSB, Jr. transmutter appeared in the
G-E Ham News my readers have been asking whether
it would be possible to design a simplified receiver
adapler incorporating the same simple phase-shift ne!-
work. The Signai Slicer described in this issue is
W2KUJ's answer to those questions.

—Lighthouie Larry

h

Fig. 1. Front view of the Sig-
nal Slicer, The input cable is at
the loft of the unit,

ANOTHER
- G-E HAM NEWS
$SB SPECIAL




SIGNAL SLICER

The Signal Slicer is a complete receiver adapter for
converting the conventional communications receiver
having 450-500 kilocycle I-F to a single-sideband
receiver. The system utilized to obtain single-sideband
response is of the phase-shift type, utilizing either a
commercially made or a home-built phase-shift net-
work of the type described for the SSB, ]Jr., trans-
mitter (G-E Ham News, Vol. 5, No, 6). The name
Signal Slicer has been applied to this adapter because
of its ability to slice the selectivity curve of the con-
ventional receiver in two, permitting one to listen at
will to signals in either the upper or lower frequency
portion of the receiver's normal I-F selectivity curve,

In contrast to the original SSB receiver adapter,

(G-E Ham News, Vol. 3, No. 6) the Signai Slicer
requires no vacuum-tube probe, utilizes only four
double-purpoae tubes, and has no carrier synchroniz-
ing circuit. Notwithstanding a rather drastic reduc-
tien in its complexity, this adapter is a practical
anawer to the question, ““Why not describe a simpli-
fied single-sideband receiver adapter?”

The Signal Slicer, when attached to a communica-
tions receiver, gives you a combination which permits
youy to do away with at least fiftv percent of the QRM

when receiving conventional! AM or phase-modulated

phone signals, The same holds true for the reception
of CW signals, with the Signal Slicer supplying the
heterodyning signal so that the BFO in thr communi-
cAtians receiver is not required. True single-signal

Flectrical Circait
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reception of CW signals is possible with this combina-
tion.

For reception of single-sideband signals, this
adapter furnishes a carrier against which the side-
bands may be demodulated. By selecting the proper
sideband with a switch, the modulation may be read.
Although it is now pretty well understood that a
special adapter i5 not required for reception of single-
sideband signals, many amateurs who have heard or
used the original Ham News SSB receiver adapter
appreciate the benefits of such a device,

CIRCUIT DESCRIPTION

The complete circuit diagram for the Signal Slicer
is shown in Fig. 2. As is the case for mast equipment
described in the Ham News, an effort has been made
to utilize completely standard components wherever
possible, The built-in power supply is a conventional
voltage doubler with a selenium rectifier and a con-
ventional resistance-capacitance filter. No further
comment on this portion of the circuit is necessary
except to point out that a transformer is used to
isolate the circuits from the a-c line in order to prevent
interconnection problems between the adapter and
the Pommunications receiver.

The phase-shilt type of adapter consists basically
of two detectors (demodulators) supplied by a signal
to be received and signals from an oscillator which
acts as a local carrier source. The outputs of the

-NIE';'WMK
SEE
TEXT

Fig. 2.

Cirevit dilagram of the Signal Slicer,



SIGNAL SLICER

parate demodulators are fed through a pair of phase
snifters of such charocteristics thar the algehraic sum
of their outputs cornsists of audio signals created hy
I.F signals which lie on one side of the local oscillator
frequency, and the algebraic difference consists of
audio signals created by I-F signals which are on the
other side of the local oscillator {requency.

In the Signal Slicer half of the double triode V) is
used as a Colpitts oscillator whese outpul is coupled
into the two halves of the double-diode V. acting as
the two demedulators. These demodulators are alas
supplied with signals from the [.F amplifier of the
receiver with which the adapter is vsed. The demndu
lator outputs are supplicd 1o the double tricde V,
which in tum leeds two phase-shilt networks {Millen
No. 75012 or a home-made eguivalent).

The outputs of the phase-shi®t networks are then
apphied to the two triode sections of V, whose outpuis
are fed to the combining circuits (R, R, B- and
Ry Ris, By). These, in turn, feed through a selector
switch into an audio amplifier, the remaining sectian
of Vi. The purpose of the selector switch 1s to permit
choice of sideband and to permit conventional re-
cewver operation. With rveflerence to the circuit dia-
gram, positions 1 and 2 of swuck S, are the twn
sideband positions, and position 3 is the proper
pasition for normal operation of the ~eseiver

969 EEB-IN-

CONSTRUCTIONAL DETAILS

The Signal Shoer s simple ta build, especially if a
rommercial unit is used for the phase-shift networks,
The entite unit is huilt into a standard four by five
by six inch utility box. Most of the components are
mounted on one of the fAve by six inch removeable
cover plates. Thiz piate will be referred to as the
“rop”

Refer to the circeit diagram, Fig, 2. Note that two
proupe of components are shown inside dotted-line
hoxes. The vomiponents that are in these twe boxes
are those that are mounted on the atility box proper.
All the other romponents are mounted on the top
plate, including the phase-shift network assembly
which has been indicated in the cireuit diagram inside
adashed-line box, This bhox is marked “P.S. Network.™
Don't confuse this with the twe dotted-line boxes in
the diagram,

It muy be seen thet each of the two dotted-line
Boxes has connection points indicated by a circle with
A large do* inside. There are ten of these points.
These represent the connections that must be made
when the wiring of the box is complete and the wiring
of the top plate is complete, and yvou are azsembling
the two sections, The leads shown with the arrow at
zach of these points indicate a length of wire which
15 ieft lung so that the conrection may be made after
assermnbiv. The photograph of the top plste in Fig. 3
shows these ren wires clearly. The wires are longer

CIRCUIT CONSTANTS

(Al resistors and rapocitors + 207

C, G 100 mmf mica er ceramic {matched
within 55}

Ciz. T 100 mmj muca or ceramic (matched
within 3%;)

C, G . .0.01 mf mica, DaDEr Ur Cerdmie

C. 2430 mmf (0.002 mf mica = 5%, with
170- 780 mmf trimmer in parailel)

) 4860 rmemf (0.0043 mf mica + 5%, with
170- 780 mmf trimmer in parallel)

C, 1215 mmf (0.001 mf mica * 5% with
50- 380 mmf trimmer in paraliel)

Cia. 6075 mmf (500 monf mica = 109, with
8 186 mmf #:immer in paraliel)

Cu, Cyy 0.1 mi 400 volt paper

Cp. . 0.5 m1 200 volt paper

C,, Cy . 470 mmfl mica or ceramic
Ciys, Civ. 40 f 150 volt electrnivyic
ar mrce o 20 20-—20— 20 mf 150 valt elecrrolyvtic

| e 300 mmf mica =55, jor 456 (0 465 K.
(Use 240 mmf for SO0 K, I.F recefvers)

C;.. 50 mmf variable (Hammarlund HF-50)

Cuy. . 0.063 mf mica + 10'7;

T 1000 mmf mica or ceramic

Cn . 320 mmf mica =57

Cos. . . 5-50 mmf mica tnmmer (E! Menco T-
52210Q)

T 10 i mica or ceramic

; ... Open circuit jack
Ly, Ly, Ly, Ly All made from one R-F choke {see text)

R, 10,000 ohm, )5 wait ( = 10%,)

E:. . 680,000 ohm, Ilz watl { = 107%%

R: R, 2,000 ohm, 5 watt precision { =1%.)
Ry Re. . .. 7.000 ohm, '5 watt precision (= T5:)
Ru R .. 133,300 ohm, ', walt precision (=1

P . o
o tolerance unless specified otherwise)

R.. R, 94,000 ohm (100,000 ohm ' ; watt =I5,
precision resistor in parailel witk a 1.5
megohm ! waft = 59, resistor)
R: 8 R-” R!’-- "
R 3,000 ohm, o waltt { =57
R: vy R‘.‘T l2:-:.:.
i

; 220,000 ohm, 'y watt ( = 109)
Yine. i

160,00 ohm potentiometer

5600 ohm, 'y watt § = 10%)

2.2 megohm, 14 watt

47,060 ohm, 1 wart

370 ahm, 1 watt

40 ohm, 4 watt (= 109) (Two 200

ofun. 2 watt resistors fn series)

o 17 ahm, s wart
R 19,000 ohm, Y& watt

1000 ohm, I wall (= 5%,.)

1000 ohm, Y watt (= 104)

1.0 megohm, !, watt { = 109)

SLOGD ohm, L. walt (maicked within

55

J.4 megohm, ', watl ( = 109,)

5 Dauble pole, three position sherting

tvpe rotary switch

5 SPST Togele Switch

SR . Voltage doubler type selenium rectifier,

rated 160 RMS volts at 100 ma (Federal

1008A)Y ’

fi.3-volt pilot lamp

Power Transformer, 135-volt A-C RMS

secondary at 75 ma, 6.3 volts at 1.5

amps (Thordarson R-22R1 23

kR g3 43

PRAD WPEREE
%

~ '

PS5, Net-

work

Miilen No. 75012 or home-made equiva-
lent (see text)
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Fig. 3. Dllﬁil view of the wiring dn the top pane! of tha Signal Slicer,

than the photograph shows. Make each one abcut 3
tnches long, then cut them to length when asgembling
the adapter.

A drilling layout is shown in Figs. 6, 7 and B for
those who wish to duplicate the original unit exactly.
If another type of construction appeals to you, a
reasonsble duplication of the layout shown is Sug-
geated.

With reference to Fig. 4, the power transformer,
the selenium rectifier, condensers C,;, C,, and resistor
R are mounted on the rear apron of the utility bax.
This rear apron also has two grommets mounted on
it to handle the a-c line and the input probe cable.
On the front apron you mount the pilot light, power
switch 8;, resistors Ry, Ry, oscillator tuning control
Cu, Cis, output jack, selector switch 5., condenser

u and resistors Ry, and Ryy. All the wiring involved
with these components can easily be completed if the
two removable plates are not in place. Because of
talerances on certain components and the particular
I-F of your receiver, it is well to mount C,, directly
across C,; 8o that possible pruning operations may
be done conmveniently without removing the top plate.

The one inch diameter hole specified for the phase-
shift astwork is used regardless of whether a Millen
unit or & home-made unit s employed. Details of the
home-made unit wil] be given later.

it is desirable to remove the paint from the top
lip of the utility box, and from the four edges of the
top plate, to ensure good electrical contact when the
two parte are joined.

Coils L, Ls, L; and L, require explanation. All four
coils are made by making some minor changes on a
single National R-100 R-F choke. This choke has
four pies, and each pie becomes a coil. To make the
necessary changes, refer to Fig. 5, and proceed as
follows. Examine the coil and the individual pies. You
will note that one lead on each pie comes off the out-
skde of the pic, and the other lead comes from the
part of the pie nearest the ceramic support. Orient
the choke in your hand uatil it is aa shewn in Fig. §,

4

that is, so that the lead from the right-hand end goes
to the outside of the farthest-right pie, L,.

Carefully loosen two turns on the outside of Lya
then cut the wire ro provide an inch or so of lead fromn.
the inside of coil L,. Remove the insulation and the
enamel from the end of this lead. The two connec-
tions to coil L, are now the original pigtail and the
inch or so of wire removed from the outside of
coil La.

Repeat this operation on coil Ly to provide leads
for coil L., 8s well as a connecting lead from L, to
L;. Continue as shown in Fig. 5 until you have Ly in
series with Ly and L,, with L, having separate, un-
connected leads. Tin the ends of all wires and solder
the connection between L; and L;. Double-check to
make certain that your leads are as shown in Fig. 5,
that is, that the leads come from the top of the pie
where so indicated and from the center of the pie,
where so indicated. This is important, because this
determines the direction of the winding on the form.
The entire procedure probably will take less time to
do than the time you have spent reading this. The
inductance of each pie of the National R-100 choke
is approximately 420 microhenries.

For wiring details of the top of the Signal Slicer,
refer to Fig. 3. The coil assembly (L, through L,) is
mounted wath the L; end fastened to a ceramic stand-
off post and the other end connected ta one lug of &
terminal strip. The common connection of L, and
L: should be made to the end lug of the terminal strip
nearest V), and the two connections from Ly to the
next two lugs. Make certain that the coil will clear
the lip on the box as the chassis is mounted. The
remainder of the wiring is quite straightforward o~
should present no difficulty. Note that R, and By
actually each made up of a 3000 and a 4000 ohm
resistor in series, since 7000 chm resistors were not
immediately available.

Remember to leave several inches of hookup wire
at each of the ten connection points, so that the finsl
Assemnbly commists in cutting these wires to length and
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Fig. 4. Deiwil view of W compretely wiood anteries af
the Swnal Slicer

“mldering thiem o the proper podnts oo the Dox poopes

aviuusty, all wiring shouald be compleicd on 1l top
plate before the hnal connections to the Loy are tauds
The probe cable should he msde of spprovimoaseis
two feer of RG-3R U cable, and €. soiderad 10 the
far end, The cabie may be shorter ar onmer, Lt try
tn keep itz leagth under 313 lect.

PHASE SHIFT NETWORK:

The Mitlen No. 75012 netwaork s o comngleste and
ahgned pair of phase shift networks, T use tls wmt
in the Signal Slicer a slight modifieation » reguircd
to achieve optimum results, Bach ol the TR 000 ol
precizion resistons (Re ana R in the circat)d sheala
be parastleled with a 1.5 megolig fDve persenst Lodus
ance L watt carbon resistor. To da this the can caus
be taken apart to pernnit socess to the resstors. e
photograph (Fiz. 90 shows where these rosivtors have
been added to the Miilen umt, Meako so other chaonpgey
ur adiustorents, since these unity e preslipned o
the factory.

The changs mentoned 1 boucficial m  teking
account of the effective source iminedanee preseatod
by V. and ssxociated eircuits,

I desired, you may make vour own pluse.shit
network unit. The home-made wundt pletured o Fla
1IN and 11 is made in 8 Millenn Mo, 743060 piog
shield can. The ootal base pictured 1w oo part o0 iy
unit. The commponents are sepported on o verticsiiy
mounted plece of msulating matenal, such as bake
Hte, poly, ete. The size of this plece is 290 b 14y

~hes by |\ inch thick. This iv secured o the irogar

S posts Le two gmall nght-angie brackets The sup.
gested terminal grrangement is pretured ouite cleariy
i Figs. 10 and 11. The fixed mics condensers are
mounted on ane side of toe psalating msteeriad, 20
the admstable tritnmers eod resistors on e ollaer
side. Mount, but do not solder thes: comninmionrs o
place unrdl the phase <t networks bave een
aligned,
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The sugg=sted pin connections for 8 home-made
unit are as follows: Pin 1, ground; pine 2, 3 and 4,
network A snd pins 6, ¥ oand B, netwurk "BV

Elcetricaliv the two networks in th's can are

ddearieal to the ones used in the 88B, Jr., except for
Ahe modilication noted above {om the Millen unit,
(For conventence, the symbol numbers indicated

Fig, ¥ in thig issue sre the same a3 were used m Figs.
? and 34 ol the Vol 3, Mo, 6, Ham News describing

‘the 8SB, Ir.)

After vompleting the phaesc-shift unit leave the con
crovcer off untd the wediustinents are made and the tao
15 moegohm resistors added seross Ry and R, Run a
wire froan pin | on the phase-slaft umit 1o one of the
crmniig e anande the Moo Y4900 can e allow
grounding, Vo previom s eottont sl ety oy

Suniff peecs of msularing moterial (such as wased Kralt
paper) shouwd e placed inside the can as iy tELally
atame wn commerain] T-F Uranslormers.,

[V o home-made phzacshiit networs s used, on
metal socket will be required on the top plate to
accominodate the Miliep Mo, 74300 amit. The nlign.
ment of the homeamude phose-shift netweork will Le
aiscussed laten.

COMYOMNENT PARTS

As o bt owith mnany egquigpmaent desigas, there are
wonne: etaliponent paris i the Signel Slicer that must
e chasen corelully. The precision resistors specificd
are important if aptiaton resulis are 1o e obtained,
Comtinental “Nablelev 1% resistors wers used m
the ortgioal mwwels of the Signal Slicer {where 195
resistors are apocitfied !t althongk any other malke of
equal cuabity shoulid work egually well,

Sore o the other resisters are specilied with toler.
ancas ol 3% or 10%. This has been done te cosure
aoprtce of eguigiient which wall be capshle of being
brered up propesiy alter yoeo cotnpiete it 1 you
destre, gse 2000 1nlerance resistors which vou have

asurod Lo oanake cortaln that they are within the

tolerance, Certainiy one or vac af these
val ey vary sg omueh ss 2000 but il all the
restors voricd vhis mack, o the wrong direction,
veud tntpht hove aonueh harder job getting the unit
boy wori Lrnaerlye.,

stabde mica trminimerys used in Lthe shose-
st networks may bBe oany good prade of trimmer
Thoae actually used are Bl Monce: T329%10 far C.
atsd C., Ta23140 b Copand TH2318 fur .

It = wnportant that you use a Matwmal R-100
2.5 . choke Do Lo, Lo, L and L. Ohiher chiokes will
anedonibtedty work, but the Natioaal KE-100 15 gmi-
versaliy avariable, and ne pttemapt was made Lo
choele the suitalaliny of othier locr-pie 2.3 mh. chokes,

Wiva candensrs shwould be used where mics only
15 specthiod I the ther cases the specifications cali
for ity o cerarmie™ or Umiea, ceramic or paper'
cevrfengery ave
sorither the mice ot paper ¢omlonig. .« aind
shoaid therefore be used o feasilhie, Be certoin 1o
abtam cwidenaers watiun the Loderaaces specificd,

Thae sclector switeh, 8. should oo ol the shortiog
tvpe. Lowd swirclong vransents walt be produeed
witdess thes precaution g observed,

The selemum rectifier specificd +» capabile ol han-
diing 167 wolrs RMS, Most small seloniom rectificss
are rated Jfor only 130 valts 1RMS. an:d these were rot
specified becainse ithe trams/ormer, univaded, supplics
mose chan 130 welts RME, whoch wouid damape the
lower rated rectifler,

rondvnsors, e cencraly e wnen

snoap 1
LT P .

CIRCUIT ADIUSTMENTS
VWil che cxecption of alienmient of the phose-shily
neieorks (3 vou baibd vour caems very few additust.
monls wre reguired i the Sipna: Siton, The two
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Fig. 5. Skeich of the aHersd R-100 choke
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Fig. 7. Loyout dimensions for the rear of the Signal
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methods for alignment of the home-made phase-shift
networks are identical to those described for the SSB,
Jr. The simpler method is to use accurately measured
parts (R; through R, and C; through Cjs). The more
exact method involves four test freguencies whic’
enable one to adjust each of the four capacitors, (
through C,; for perfect alignment.

The adjustment procedure using the test frequencies
is as foliows. First, determine that the resistors R;
and R, (as well as Ry, and R,) bear the ratic of 133,333
ta 100,000, that is, 4 to 3, as closely as can be deter-
mined. If there is any doubt about the value of the
resistors, double-check their values on an accurate
bridge. Next procure the two necessary instruments,
which are an audio cscillator capable of providing
output frequencies in the range between 300 and
20060 cycles per second, with good waveform, and
an oscilloscope. The oscillator may be calibrated by
the method described later. Connect the oscillator
output through a step-down transformer {a conven-
tional audio trensformer run “backward” will do
nicely) into a 1000 or 2000 ohm potentiometer with
the arm of the potentiemecter grounded. See Fig. 12

Adjust the arm position so that equal (but oppo-
site) voltages appear on each half of the potentiom-
eter. A steady audio frequency signal of any con-
venient frequency may be used with an oscilloscope
acting as & cunvenient vollmeter for thiz job, Swing
the vertical deflection lead from one end of the poten-
tiometer to the other and adjust the arm to obtain
equsal voltages (a true center-tap). Set up a temporary
double cathode-follower circuit using a 12AT7 with
500 ohms from each cathode to ground and conmect
as shown in Fig. 12. (It will be convemient to provide
leads M, N, and 1 and 2 with clips at the ends ta
facilitate checking.) The horizontal and vertical
plates of the oscillascope should he connected to tl
12AT7 cathodes as shown in Fig. 12 and the 'scop.
common connection should go to the arm of the
potentiometer,

Now, refer to the circuit diagram, Fig. 2, and dis-
connect the clements in your home-made phase-shift
network as fellows Disconnect the leflt-hand end of

__~DIAMETER TO ST SOCKET
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Fig. 8. Loyout dimensions for the tor. panel of the Signal
Slicor,
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B from C.. Disconnect the left-hand end of B, ffom

C... You are now ready to proceed with the alignment.
Connerct lead M (Fig. 12) to the leflt-hand end of
2. and connect jead N to the left-hpnd connection
C.. Connect leads 1 and 2 (Fig. 1) to ternunai M.
adjust the horizontal ana vertical gains oo the
oscilloscope to produce & line about 1!y inches long
slanted at +3 degrees when tiie oscillator is set to a
frequency of 490 CPS. If the oscilloscope has neghig-
hic internal phase shift the aisplay will he & straight
line instead of & narrow slanting ellipse. I the intrer
dispiay appears it 15 necessucy 1o correct the osallo-
scope phase sinft externaliv by using aoe adjustable
series  resistance (3 30000 ohm patentiometer)
mounted at either the vertical or honzontal inpuet
rerminal, depending on what correction is neceisary
At any rate, the chisctive hore s W get a strargat
line at 290 CPS. In somne cases d Senivs Capatiior may
iw needed to provide the necessary correction T
values from Q.03 to 0.0005 mf, Now snift lead 1 framn
he left-hand end of B, 1o the junction of B- s C
Adiust the trimmer of C to obtaim a orcls on the
vscilloscope. Tt will e noted that as this ad ustment
is wade the display will shift {ron: an cliipse “lvaning”
to one side throogh a ecircle ar cllipss {with axes
parallel to the deflection axes) fe an elitps: wihich
kars the other wayv, Il desired or necessars, 1ne
appropriate gain control on the oecilloscope moy b
chonged so that o circle nstead of & “ngal’ el
iy dbiained at the point of correet adjustmeat, Alter
ch.-.mging the gein contro! on the oscilloscope, ~heck
[annd correct. if necessary) thye phase shic in the
oectlloscope by meving lead T back 1o the left hund
end of R:, and then reprat the setting o C. wath
lend | back agein on the juncuen of B; and €,
In grneral, alwavs make certiun that the ogeille-
ape is used in a2 phase-carrected manner As #
double check {of the deflectiun plates in the scope
ars skewed, Tor mmstance) connect ieat 2 to the left
hand end of C.. II the rircle changes tr: a slanting
ellipse, Nadiust € to produce an ellipse hail way
botweeeny the ellipse {effamed np swibching lesd 2}
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and a crecle, Changing lead 2 from the left-hand end
of € tu the left-hand end of R; and back again
should give 1dentical skew to the display when C; 18
set correctly. Failure to get symmetrical ellipses (egg-
shaped, or sther display) 18 due to distortion, either
inn the esoilloscope, the oscillator, the transformer, or
the caitiode folivwer, Conduct the test at as low a
sigral level s possible te avoid distortion.

Next, connect lead M to the ieft-hand end of R,
and iead M to the left-hand end of Ci.. Conncet leads
1 and 2 tolead M, sot the osecillator frequency to 1960
CPS, correet Tsecpe phase-shift as before, and move
st 1 to the function of €, and R,.. Adjust C,, for
o cirele s owas done for C.. using the precautions
autlizied for that case.

Mow connect lead M oto the left-hand end of R.
ane lead N to the right-hand end of C,. Connect

leads 1oand 2 1o lead M, set the oscillator frequency
to 3ANT CPS, cogrrezct ‘scope phase-shift as before,
iid nove lesd 1 o the junction of Ry and C,.

Adsust O, te obtain a cirele on the oscilloscage, as

Fepzat the above procedure for the remaining
RCopoir, B oand € Use an oscillator frequency of
2447 CPS. This conmpletes the alipnment of the
phaseahift notwork. None of the preceding align-
saent nstructons need be carried out if 8 Milfen
MNo. 75312 network 15 used.

Re-conneet the phase-stuflt units, zonnecting the
el -hand end of B to €, and the left-hand end of
FE.  to €. Counect the phase-shift units to the hase
ping of the mug-in can assembly and solder all con-
nections Shunt B and R, with the 1.5 megohm
resisiors previousiy mentioned, then place the cover
on the plug-in assembly. Remember to use some
msulating mestenial inside the can as mentioncd pre-
viously.

AUDIO OSCILLATOR CALIBRATION
It will be noted that the frequency ratios are such
thot the 12th harmonic of 326.7 CPS, the 8th har-
mante of 0 CPS and the 3rd harmanic of 1306.1

Fig. 9. Dolail view of the Millen No.
75012 phass-shilt netwerk.
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CPS are all the same as the 2nd harmonic of 1960
CPS, namely, 3920 CPS. Thus, if a stable source of
3920 CPS frequency (such as a thoroughly warm
audio oscillator) be used as a reference, the frequency
of the test oscillator can be set verv closely to one-
helf, one-third, etc., of this reference frequency il
both oscillators feed an oscilloscope and the resulting
Lissajous figures ohserved.

Use of a calibrating frequency in this manner
assures that the frequency ratios used are correct,
even though the exact frequencies used are unknown.
The frequency ratios (just as the resistance ratio
previously mentioned) are far more important than
the actual values of frequency (or resistance) used.

CONNECTION TO RECEIVER

After completion of the wiring and a thorough

wire-check you are ready to connect the adapter to
the receiver, The connection from the “hat' side of
the 1-F transformer to the diode plates of the detector
in the receiver should be ruemoved, and the andin
connection from the detector sutput to the A.F
gain control should be opened. The shield of the
adapter cable connects to ground on the receiver,
and the 10 mmf capacitor connects to the hot side of
the I-F transformer, in place of the diode plates.

The output of the adapter may be used directly on
headphones, or an audio lead may be plugged into
the cutput jack of the adapter (J) and wired into the
audio input of the receiver. It can be seen that the
Signal Slicer essenrially replaces the detector nor-
mally used in the receiver. The AVC action in inost
receivers 30 altered will now be completely out of
service, as will the S-meter, (Even if the AVC is not
disabled, it should not be used when using the Signa!
Slicer.) The RF gain control will be the main gain
contrel of the receiver. It is difficult to give specific
information for connection of the Signal Slicer to ali
receivers, but the above information cevers most
cases that will be encourrtered,

Some receivers have an accessory plug i the rear.
Find out whether the amount of power available
from this plug is ample to supply the requirenients
of the Signal Slicer if you contemplate borrowing the
power from the receiver instead of using a Luilt-in
power supply. The heater power required is 6.3 volts
at 1.2 amperes and the high voltage required is 250
to 300 volts at approximately 25 ma. It i3 recom-
mended tha® the filter section consisting of R, Ra,
and C;; be retained regardiess of the power supply
used.

FINAL ADJUSTMENTS

Tumn on both the receiver and the Signa! Sheer
and allow a rew minutes warm-up time. The R.F
gain control of the receiver should be all the way to
zero and the AVC switch set for “manual’ or “RF."
Plug headphones into the output jack (J) on the
adapter, set the selector switeh to normal (position
3), advance the R-F gain until the receiver sounds
“live' and tune in an AM station, governing the
output with the R-F gain centrol. Keep this output
reasonably low. Be certain to ftune the receiver to
maximum output (remember, there 1s no AVC and
no S-meter) with minimum I-F bandwidth, if the
receiver is 8o equipped, but do not use the crystal
filter at this time. Trim the secondary of the last [-F
transformer to compensate for any shift of its turiing
caused by connection of the Signal Slicer input circuit.
Set the two balance potentiometers (Ry and Ri)
about midway and turn the selector switch on the
adapter to one of the sidelsd positions (position 1
or 2). This actuates the oscillator in the Signal
Shicer.
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Tune the oscillator (with Cy) to zero beat with
the received carrier, at which point good, clean audio
reproduction should result. I the oscillator will not
tune to zero beat within the range of Cypy, replace Cy
with different values of capacitance until zero ber”
can be abtained with C,; near mid-range,

Mow, detune the recefver until a beat note of about
1000 CPS is heard. Try detuning first on one side,
and then on the other, 'eaving the receiver set for
the weaker heterodyne. Adjust the appropriate re-
sistor (R, or Ry, depending on the selector switch
position) for a minimum heterodyne. Then detune
the recciver to the other tide of the signal, switch to
the other sideband with the selector switch, and
adjust the other potentiometer for a minimum
heteredyne. Quite possibly peither mmimum will be
a complete null at this tirme.

Adjust Cyy for a {urther reduction in h:ttrudjj'le
strength (readjusting the osaillator freguency with
Ci: 1if mecessary to maintain the same beat note).
Adiust the potentiometer (R, or Ry) for still further
reduction of heterodyne strength, switch to the other
sideband position, retune the recefver [or a beat note
of 1000 CPS on the other side of zero beat, and
adjust the other potentiometer for & minimum
heterodyne signal strength. You will find that the
sharpness of the mimmurn becomes more pronounced
each ‘time the above process is repeated until Cy; is
set at the optimum point, just as in balapeing a
bridge.

Throughout the above adjustment procedure it is
assurned that the Signa! Slicer 15 in working order
other than for the correct settings of the few adjust-
ments just covered. If no signal is heard at any time,
or if excessive hum or other evidence of trouble ap-
pears, a thorough trouble-shooting routine s wwe
cated,

OPERATING INFORMATION

After a short time of familiarization the user of
thie Signal Slicer will ind that he listens almost ex-
clusivelv to one or the other of the sideband positions,
rarely ever going back to normal reception. In most
ceses reception of AM, NBFM, CW and Single-Side-
band aignals will be greatly improved over conven-
tional reception methods. If interference appears
when listening to one sideband of an AM or NBFM
signal, simply switch to the other sideband to dodge
the problem. Do not try to “tune out" interference-——
switch it out instead. Sometimes, even then, the
going e rough, as we all know. That's the time to
switch to normal reception to find out how rough it
really is. At lsast, with the Signal Slicer, you can
Always get rid of the interference that appears on
any one side of the recetved =ignal,

Since extremely close tuning (within 100 CPS) is
generally nhecessary, the receiver should have a gocd
bandspread arrangement, and should, therefore, have
excellent stability. Some signals will be found where
the Signal Slicer is of no advantage whatever because
the signals themselves are characterized by excessive
drift, syllabic instability, or other obvious faults.
Then too, some receivers exhibit faults quite similar
to those mentioned for transmitters, Do not exipect
the Signal Slicer to cure either a “'rotten’ signal or a
receiver thet, for instance, makes all CW sigm
sound rough, or one that has excessive drift.

In general, operate the receiver with the lowest
R-F gain control setting that gives comfortable audio
output. An overioaded receiver is just as bad as an
overloaded transmitter (perhaps worse) as far as
the listener is concerned. The crystal filter in the re.
ceiver may be used in the conventional manner,




Fig- 10, 4ntermol view of the frant of the homa.made Fig. 11. internol view of the rear of the homw-rmade
phose=shift network. phave-shifl nebwork,

Fig. 12. Temporary loyosul required to lest phase-shifl natworks,




I asked the designer of the Signal Slicer, W2KU J,
fo make some general comments on the character-
istics and use of this new SSB unit. The following

remarks are his.

Many hams who do not operate single-sideband
‘phone stations feel that a single-sideband receiving
systern would be of no use to them. The fact is, it is
probably mare usefu] to them for receiving CW and
AM ’'phone signals than it would be to a SSB enthu-
simst for recetving SSB signals (although the 88B ham
has long since learned the usefulness of such a receiv-
ing system).

In other words, if the Signal Slicer is good for SSB
'phone reception (I can assure you it is—Ed.) it
should be dandy for CW, especially traffic nets, winers
one or more of the stations may slip away from the
crystal filter and turn up missing on a few receivers,

Going a bit further in our thinking, an AM 'phone
station is just like two single-sideband stations {at
the same carrier frequency) that just happen to he
traramitting denticad signals on epposite sidebands.
Therefore, one isn't missing anything if he doesn't
fisten to one of the signals. The Signal Slicer allows
the receiving operastor to select which one of the
signals he doesn’t want to hear. This sounds ridiculous
on the face of it, until you consider that one of these
“stations'' is liable to be severely heterodyned, which
1 a polite way of eaying that the QRM nn that station
is terrible,

If this QRM situation exists, the operator can flip
& switch and hear the same transmission on the other
side, where no heterodyne exists, Obviously, the oper-
ator isn't choosy about which side he listens to, as
long as he can hear the same thing on either side.
This is what is known as broad-nesed selectivity with
extremely steep side-slope —a rather vsluable asset
in many situations.

The Signal Slicer, however, goes one step beyond
providing just usabie selectivity as such. The demodu-
lator is made as nearly distortionless as one could
pray for, because all incoming signals are smaller by
a factor of some 200 or better than the carrier signal
that ia supplied by the built-in oscillator to the
detector system. This is exalted carrier operation with
4 vengeance, but it certminly pavs handsome divi-
dends.

One dividend is the elimination of “mushing up"
when receiving a fading signal; another is in reduc-
tion of the apparent volume range of a fading signal
~——80 #uch so that loss of the AVC function in a
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Notes on the Application

of the Signal Slicer

receiver using the Signal Slicer is actually a distinet
gain, But, don't take my word for it—try it yourself.

A word about the demodulator circuit is in order
st this point, You might be tempted (even as I was)
to use germanivm diodes in place of the 6ALS diode
tube, and thus end up with a three-tube Signal Slicer.
If you like to listen to noise this simplification is
recommended, However, il yvou want s good SSB
receiver adapter, use the 6ALS or some other ther-
mionic diode tube. My physicist [riends tell me that
the effective noise resistance of germanium diodes is
extremely high, compared to a tube like the 6ALS,
when you operate at low frequencies with only a few
microamperes of d-¢ flowing in the circuit. My friends
avere correct. The tube iz as quiet a3 a tomb lined
with rock wool compared to the germanium diodes.
For this particular application, a tube works out
better than germanium diodes.

Somebody (perhaps it was Aesop or Canfucius,
I don’t recall) said that the merit of a radio receiver
was not i what it would receive, but in what *
wouldn’t receive. Of course, receivers have on
switches, but what I mean is, doesn’t vour presemt
receiver receive too much?

I am certain that yvou will agree that many, many
times, on a single frequency, vou have received more
signals than you knew what to do with,

So, if these ancient philosophers were right, the
Signal Slicer is a merit improver, although it's not
perfect. The frequency range over which you can
cxpect to get at least 40 db. signal rejection is cof-
trolled by the phase—sinft netwarlk, and its range is
225 to 2750 cycles per second. This, of course, more
than covers the region of most acute hearing, but
what about the audio frequency range outside these
limits?

At 4000 cycles the signal rejection due to the phase-
shift network is between 36 and 37 db., and at 8000
cycles it is about 30 db. The audio amplifier in the
Signal Slicer is deliberately designed to have a
response which is down 3 db. at 4000 cycles, 9 db.
down at 8000 cycles, etc. (This is at a rate of about
6 db. for each octave.) Thus, at the slight sacrifice of
high fidelity it is fair to say that the signal rejection
13 about 40 db. all the way along, because the audio
response has been tailored in an identical way on the
low-frequency end of the spectrum,

Add to all of this the I-F selectivity curve of your
receiver and you may begin to see why we think the
Signal Slicer is really about as good st anyone might
want when you consider the practical aspects of
reception.— W2KU]J
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A valved Transmitter!

An elaborate Transistorised Transceiver.

An Effective T-R Switch. ((If we can get all in))

POSTSCRIPT: After this issue was done, I adjusted this old electric typewriter some more,
with somewhat better results, as on this page. Letters x and z and a few others do need
more work; it will be done slowly but surely. At the end, it ought to be a pretty good
piece of machinery. Sometime next year we then intend to sell it, and get a really nice
one, probably IBM or Adler. If you will possibly be in the market for a well- recondi-
tioned old electric model, let us know now. Typing on an electric is such a pleasure!
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"A burnt child gathers no moss."

EDITORIAL == RIG -- Vietnamese proverb

Current Issues of EEB:
This month's issue contains different articles than promised, and last months and this

and next month's are going to look rather odd with lots of electronic stencils and ar-
ticles which ought to go in varicus series, but we can't help it. We have some start-
ling plans for the format of EEB in 1970, and the present stuff will not fit in con-
veniently then. We beg your indulgence, and promise that we shall return to (relative)
sanily next year. And we must also apologise to authors for the delay in appearance
of their articles, but you won't be sorry when you see how lovely the articles look,

Puzzle: Twenty-six one ohm resistors are bonded immovably to a buss bar which is shor-
ted at one end; the other end is free, and reads 0,1 ohm. If three of the resistors
are connected in parallel, how many are connected in series? A year's free sub or
renewal to the best answer, I mean the correct answer. Illustrated, of course.

But the Puzzle on this month's cover is for real, and a real headache too.

Ihe virtues of Diversitv: From the commets we reczive with renewals etc, it would seem
that we appear to be pleasing everyone., Scre say.we have too many radio amateur arti-
cles, some say we have too many experimenters articles. o oné has yet had the cour-

age to admit that he didn®t understand ocur elegant discussions on receiver and antenna
theory. HNow look, articles should be read for their value, Hew are you ever going to
find out anything about the world if you c.:1ly read about things you already know?

If you never plan to build an organ or a transistor ignition, th=y will st’1l1 enrich
your background -- and you might find vourself building scme of them after all. If

you think that talking about banalities on the air is poltless, cheer up, so do I,

But that is no reason to ignore designs and comments on reseivers, or even transmitters.
Receivers are generally useful to everyone, and if you know abit about Class C opera=-
tion (transmitters), you might disern why that recent Fairchild 3! amplifier board
sounds terrible unless biased to Class B; iiore about that, later....

If you see an article which shows a condenser to suppress r.f, oscillations in a trans-
istorised d.c. pwr supply, it may occur to you that the seciningly impossible stuff you
have’ been hearing in your hi-fi amplifier may be raused by the fact that the fi is too
high; 5CMc transistors used for a signal never more than 7.02uc. EER-type approach
suggests that intelligent bypassing or feedback is the answer.

Elis And suddenly now FiM has become popular (last month, p. 98), and the American maga-
zines are bursting with advertisements for expensive gear and nice big issues of arti-
cles featuring Fli, and we can help to support the Econcmy (and the magazine) by buying
it. And what about the many non-USA voices which have been promoting Fii for many
years? Oh they were not Realistic, because other ctuff was more practical; i.e., more
practical to buy off the shelf... Now that it has hzppened, I think I won't dust off
that Fii file after all. Who wants to be on the side of Cemmercial, I mean Ham Radio
(Cheer up, Jim, I always underline the names of magazines). lly, isn't it nice that
we don't have to depend on equipment manufacturers for the support of EEB?

Ihis and That: Got a new "Silberfaber" pen the other day, one of those clever new gad-
gets with only a plastic tip, no caventional point. Doesn't work very well with or-
dinary ink, but it is simply magnificent when cleaned out and refilled (by use of a
syringe) with Indian Ink., It is the only pen I have sezn which can be used succes-
sfully with Indian Ink, and we shall make good use of it “or drzuchting.

That review of VHF Communications in last month's "Periodicals" list was stolen from
copy I have seen in AR and Spectrum, because the Sydney Rerresentative did not bother
to supply us with a Copy as requested. I hear it is a good mag; does anyone have an

extg% copy to loan? By the way, thanks to reader for Copy of LElectroniques Cat -- such
as it is... '
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CURRENT LITERATURE -~ RIG
In recent times I have been omitting literature reviews of this type, but scmetimes
I can’t resist it when interesting months happen. It was brought on by:

73: This mag has been turning out consistently interesting issues since early 1969, eg
liay. They have had numerous short articles, some quite good; the Sept issue has 35!
Along with teletype, IC and such, there is some good 0il for Transistor Transmitterites:
"The Magic T" (an excellent idea for paralleled transistors), "Trasistor Trasmitter As-
pidn" (a wealth of good suggestions for precautions), and "2:W Transmitter." And: "Im-
provement of Fhone Intelligibility by Base Clipping." (a remarkable idea, but it makes
sense), and "iore Taylor lModulation.” The latter is a fine and efficient system of
modulation, though it is difficult to adjust properly. Obviously 73 is far from
"folding up" as many were forecasting a year ago. Speaking of the Devil,

HALI_RADIO continues with fewer but longer articles of high calibre. The September issue
has a beautiful piece by WESAI on Flu ¢ircui'ts, in spite of my words in this month's Edit.
And a significant article by W5JJ on transmitter loading and efficiency; he has an ar-
ticle coming up soon in EEB on a related subject.

CQ: R.f. interference to transistors, p. 78. What won't the Yanks think of next?

RADIO COMNUNICATION continues to have the most fascination for me in G3VA's "Technical
Topics." In August he tells about a conducting adhesive tape (by 3M) for easy r.f,
shielding, a circuit of an FET Transmitter (see also: FET Principles and Practice, by
Ed. Noll), a novel idea for base-modulating a Tr Tx (like grid modulation, but it won't
work unless you use negative feedback), helpful hints for reducing cross-modulation in
receivers, and a clever sine wave multivibrator using no inductance at all®

AUATEUR RADIO has been particularly good recently, particularly with those contributions
by Ron Brown and RLG; more of the latter coming up soon. Don't miss it!

BREAK-IN in August has a good FET Phase liodulator (Fii), and in true ZL style, a fine one
transistor electronic keyer, with self-completing dots,etc. All unfashionably simple.

CORYRA: The current (June) issue of this interesting magazine for beginners leaves their
previous Ceramic Filter research project, and gets down to beginners stuff again with 2

good simple receivers, a siren, amplifier design, and signal monitoring techniques. And
the use of crystal set to power amplifiers; can be used for easy c.w. monitoring.

SPECTRUM, included in last month's "Periodicals" list, is only for experimenters and
avid enthusiasts ((like EEB)). A number of issues have been good this year, but the Aug.
one has topped the lot in many respects, with both QSP and technical stuff on all levels.

Among much else, ZL1TAQ has a brief but competent look at all essential transistor para-
meters, and it should be clipped out and attached to the article on much the same topic

by me, appearing soon in AR, though my treatment is not as succinct.

On the other hand, I might disagree with O Morris on one point: VWhen one compares
characteristics of a given (e.g. disposals) transistor with a transistor required for a
given circuit, it is commonly unnecessary to compare ALL of the main parameters. While
the majority of circuits using transistors are relatively uncritical, the nature of any
special requirements will generally be evident from inspectionof power, frequency, etc.
I don't have room to eyand further on this here, but I have discussed it before in EEB
and shall do more later; this is only a plea for common sense.

Before Spectrum I was not particularly interested in VHF, but when I see all the fun
those chaps are having with it, I am becoming converted. E.g., ZL1BFAwes a Klystron at
5800lMc!, and the way he puts it, it looks easy. And there are continuing articles on
techniques of soldering aluminium; a long article on Y-Parameters (though I have become
used to h-parameters), a complete condenser-discharge ignition system, and the second
in a series of articles ona well-designed Al/FlM solid state transmitter. A fine magazine.




-114- EEE/ Oct. 1369

A 13W SERIES MODULATED TRANSMITTER -- I. N, Kallam [VK3]

There has been a lot of gab about the advantages of this kind of circuit, so I shall
say here only that elimination of the Modulation Transformer obviously reduces the vol-
tage requirement of the p.a. transistor, and that it went fine at 100% modulation with no
aerial. From the various warnings in EEB, you know that this is good performance. The 470
ohms across the RFC in the p.a. collector undoubtedly helps. In fact I ussd a 40V p.a.
transistor in testing, and it stood up, but since the supply can increase to 45V when the
batteries are being charged, I used the 120V transisior in the final unit. Originally I
used SE3030's, but these have now been discontinued, necessitating snscification here of
the AY8113 as p.a. [alsoc made by Fairchild]. Tt has f; of 80Nz, but the AY8114 [50me] cen
also be used at this frequency. These are available, and relatively inexpensive.

A lower voltage equivalent is being built, featuring dual-vocltage capability. With
6V on internal battery, output should be about 1¥ r.T., and with 12V from car etc, out-
put will be at least 50 r.f. But the full output will, of course, be obtained only from
the 36V supply. Easy in the car: just put three old 12V batteries in series, charge in
parallel while receiving; maybe use diodes to do it automatically, For permanently lower
voltage, more modest transistors could be used, e.n. AYB8112., The AY8ll6 ars also very
good, but with much lower power rating; several can be used in parallel for good results.

The crystal in my unit works around 3Mcy, but.vou cean ad ust eysrything slightly if
you want operation in the 80M band. P.a. output iz con the fundamental. The crystal can
be pulled slightly by C-l. R~1 is varied to adjust drive. Adjust R-2 so that the meter
M, reads full scale when emitter voltage is 1V. Load and drive should be adjusted so
that the final loads up to about 750mA [04T5U on the matar], giving 27W total input. If
you apply too much drive, you'll pop the basa-emitter of the p.a. stage, so ensure that
load is optimum before cranking up drive. C-2 is selccted for the maximum output with a
given aerial. Mine was 680pF., Sw-l is used feor tuning. "PTT'" means Push~-to-talk,
assuming you have something worth saying.
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A TWO PLUS SIX WETRE DI~PLEXER -- R. W. Brown, VK7ZRO

A Diplexer is a matching device which allows you to feed two transmitters into one an-
tenna without switching, andwithout appreciable loss. It is parttularly convenient
in automobile mobile.

The most practical method of coupling is to use coaxial cables. See Fig. 1 (P.116).
The coupling works with only sections A, C, D, and F, but SWR is high. Correcting
stubs B and E solve this problem. Construction and tuning are as follows:

Set up the system of Fig. 2, At about 73 inches along the coax, push in a strong pin
to short the inner and outer conductors of the cable. Note the meter readhg. Move
the pin up + inch, and again note the reading; continue until a minimum is obtained.
This gives a length, L. Cut one piece from the coax, exactly (L/2) + 3" long

(i.e., about 363" long. Strip one end back 8" from the end, This becomes Section C.
The remaining piece will become Section A.

Repeat this whole procedure (Fig. 2), but with a 28" length of coax, and a frequency
of 146.000Mc., Be sure to remove all pins?

Using suitable input and output connectors, connect the four lengths of coax so
obtained, as per Fig. 1 sections A, C, D, and F; B and E will come later. Actual
mechanical arrangement is shown in Fig. 3, but the topmost connection is not yet
connected (viz., Coax B and E are missing).

. Construct as per Fig, 4. Section A is now progressively shortened 4" at a time
(making sure each time that it is not shorted by the cutting process), until a mini-
mum is obtained on the meter, Using 5W of ref., I obtained a minimum reading of
about two microamperes on the meter. Repeat Fig. 4, but interchange Tx and Meter,
and use Tx at 146.000lc instead. Adjust Section F in the same manner. Seal the

two ends.

Set up as per Fig. 5, which now includes the correcting stubs, B and E. Start with
B =4 inches, and E = 25 inches. Adjust Stub E with a pin (as before), until the
lowest SWR is obtained; it should be less than 1.1:1. Cut, short properly, and seal.
Repeat for Stub B, interchanging lower Dummy Load and Tx, and using 2M transmitter.
The adjustments are now complete,

It ought to be possible to use various coaxial cable impedances for the Diplexer;
S0 ohm or 75 ohm coax, or even 300 ohm ribbon. In my case I made it out of 50 ohm
cable, and added the extra facility of making the system into a matching trans=-
former: 70 ohm to 37 ohm; the system is shown in Fig. 6. My antenna is better
matched by 37 than by 50 ohms. This is achieved by paralleling two 75 ohm lines.
The 70 ohm input is provided by the pi-network of the transmitter, which is simply
tuned for maximum output.,

Installed in the car with a roof-mounted helical compromise-length whip, the over=~
all SWR on both bands was less than 1.8:1. Rather than using the more conventional
"E-2+" compromise whip with loading coil, mine was about %+ wavelength long on 2M,
but electrically $-wave because of the helix, with no need for loading coil. This
is shorter, and gives good results. lioderate values of SWR are quite harmless if
the line is not too long. Mo break-through or similar adverse effects have been
noticed,

If, on the other hand, coax of the same impedance is used for the antenna feeder
as for the various stubs, no transformer system is needed., The specific system
used will depend on the particular requirements of your antenna, and of material
available.
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THE TUNA FISE CAN RFF BRIDGK VOLTMETER

Or
OHMS_- REACTIVE AND_OTHERWISE

By = John L. Reinartz, K6BJ

- s mw oEw

Would you like to add a 'slmple instrument to your collection
with which you can ascertzin resonance, the impedance of a circuit
containing resistonce and reacltance:r the reactance of 2 condenser
or coll as well as resistance valpes within its range? Then build
yourself a tuna fish can rf bridge voltmeter.

For instance, in tank ecircuit ecalculations we can use a suffi-
clently accurate yet simple formile to obtain the values of the
capacltative or inductive reactance for resonance and need to know
only the plate voltage to be used, the power output desired snd the
desired Q@ of the circuit The Torm of this eXpression is:

s
For triodes: (.63 E,.)° ;
- X. ar X
JP - e e
]
) o
Por tetrodes: o577 Eb}
) e KI or Xc
P i ]
QQ

Where (.63 E ) eguals ths RMS slste voltage swing. E. equals
the de plate vultyge1 G equals the desired cirecult § and Bo equals
the desired watt output.

From the attached reactance table we can very resdily determine
both the capacitance value and the inductance value at the desired
operating frequency, needing merely the reactance value obtained from
the values used in the formula.

Tec measure the reactance of a condenser or coill, we can use the
simple wvoltmeter bridge circult shown in Fig. 1

Because this bridge measures ochmg or impedance and sinece the
resistance 1s negligible in a good condenser or a small inductance
of good design, the value read off the dial at a specific driving
frequency 1s the reactance ohm value., When a series resonant circuit
is measured at its resonent freguency, the vzlue read off the dial is
the resistive component Only when a resistor is being measured that
is non-reactive, wlll the reading of the dial be the same for any
driver frequency up to 30 mc., the bridge accuracy limit.
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Tuna Fish Can RF Bridgs [continued |
The characteristié¢ impedance of a line less tban one-half wave
length long at the highest neasuring {requency may readlly be de-
termined if previously unknowm. It i: but necessary to connect one
end to the bridge and 2 varjzble carbon potentiometer to the other
end. When the veltmeter no longer changes its zero reading with a
2 to 1 change in driver frequency, the bridge will be in balance and
the dial reading will be the Z of the line 6 as will be the setting
of the carbon potentiometer at the end of the line

THE AUSTRALIAN EEB

A cuarter wave mobile antenna may be measured for resonance,
also its resistive eomponent 2t resonance We simply connect our
bridge detween the base of the ntennj end ground, or the point at
which the coax.  when used is connected into the antenna system We
can check the driver frequency zt the car receiver if the rf driver
freguency is not accurately calibrated.

Calibration of the bridge can be by the use of an ohmmeter -
rotation of the dial will indicate the resistance on the ohmmeter.
If a zero to 100 ohm potentiometer is used in the bridge, calibra-
ticn can he for every 5 ohms “Pen a 500 or 1000 ohm potentiometer
is used., calibration may be 2t ohm points. If values under 100
ohms are expected to be meﬂsurcm. a 100 ohm DDtLﬂ+le€tP; is suggested
otherwise . & 800 chm vatentiomeler w11l serve moskt nurposes-

Initial balance with a resistor of known value connected to the
bridge after calibration can be aneco mnl1thd +through the addition of
a 1000 to 5000 ohm resistor ploced across any one of the points
marked wi+h an X, since it cantot be dPtLTMI Lale! heforehand how the
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2
Tuna Fish Can RF Bridge X - (.57 E.)
tinued &
[cnn nua ] Q Pg
Eb P. In P. Qut. Efficiency Q Ohms Reactance
1000 133 100 75 12 270
1500 267 200 75 12 305
2000 5364 400 75 12 270
2500 800 600 75 12 282
3000 1000 800 80 12 305
An average value of 3100 Qoulﬁ serve,
1000 133 100 75 15 217
1500 267 200 g ' 75 15 243
2000 536 Loo 75 15 217
2500 800 600 e 15 225
3000 1000 800 80 15 243

An ayerage value of 229 would serve.

2
X = (.63 Eb) _
e
Eb Pe In P. Out Efficiency Q Ohms Reacetane
1000 133 100 75 12 3%0
1500 267 200 75 12 372
2000 536 400 5 12 3&0
2500 800 600 75 12 345

3000 1000 800 80 12 372

An average value of 350 would serve.

1000 133 100 75 15 263
1500 267 200 75 15 297
2000 536 L00 75 15 263
2500 800 600 gg 15 276
3000 1000 800 15 297

An average value of 275 would serve.
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And hers J.n its Glory is tha Tuna Fish Can RF Bridgel: [P.E]
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ADVERTISING

PERSONAL ADVERTS free up to 5 lines or so; otherwise 5c¢/line. Commercials 10c/line; £1.50
per half page, £2.50 full page; can be spread over several issues. We guarantee nothing.

l...H.‘.EIHH‘HHH#:#ﬂ=========ﬂ=ﬁﬂl===II.:E:ZH

THE BOOKSTOPE
Room 112, ANF-2 Bldg.
FAA Aeronautical Center
Postal Station 1B
Oklahoma City, Oklahomz 73169
Prtone MUE-429"
Open 0930-1215 and 1245-17J0 Mon. taru Fri.

One of the most extensive stocksof technical books, slide
rules, drawing instruments, transmission line calculators,
anc other technical supplies available anywhere, Agents
for all major publishers and educational supply houses.
Distributors for R. L. Drake Corpany, Sideband Engineers,
Ameco Equipment Corporation, and other leading lines of
technical equipment.

Excepting items that are “Fair Trade", very attractive
discounts are offered. Civil Service and Military person-
nel may use extended paymemt plan for higher priced items.

Keep THE BOOKSTORE in mind when you think of buying Call
Books, ARRL Handbooks and other supplies, code practice
tapes, technical books for evervone from the beginning
amatens (o the most advanced engineer, slide rules to meet
svery requirement, and technical items that the FAA Elec-
tronic Technician or Electronic Engineer may require.

Books fcr specialized fields (medical, aeronautical, ete.)
available on special order, Make THE BOOKSTORE your cen-
*ral supply house for all technical publications, regard-
leas of the speciality.

COMMENT BY EEB: Unless you enjoy psying exorbitant profits to Australien book-
dealers, it pays te consider buying all American technical end non-tschnical
beoks from the FAR Bookstors. They givs excellsnt service, and we have got
many books from them. They often have good discounts, but you should include
some 1C% more than the retail price, to include post. If there is a refund,
they can give you a credit slip, and we can redeem it for you in $A, becauss
wo have quite & lot of American funds through our hands [ from subscriptions].
The FAA Bookstore can sell you any book in print ~-- after suitable delay. They
can also supply non-book squipment of all kinds, but Australian Customs sink
their teeth pretty deeply into that.... New Zealandars could take advantage
of the FAA services if they can acquire $US. ALL PAYMENTS FOR BOOKS ETC MUST
BE PREPAID IN U.S. DOLLARS; obtain a draft for $US very simply from your local
Bank of New South wWales or equivalent.

If you mvsr naad a British~-publishsad book, you can get it more cheaply toa, from
Blackwells Ltd, Proad Street, Oxford, England. But buy RSGB stuff from RSGB or WIA.
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FROIA: KIT-SETS AUST., BOX 176, P.0., DEE WHY, 2099, N.S.W.

TRANSISTOR SPECIAL: Packet of 10 new, tested OC71. These transistors are fully tested,
with long leads, unmarked. Full price for the packet of ten: $2.50.

RESISTORS: Top-grade, 5% tolerance, new, complete range 1 ohm to 6.8Meg. These resistors
are of professional quality (carbon-film type). Prices this month only: 4W: 3¢ each or
$2.50 per 100,, W: 4c each or $2.50 per 100. Can be mixed values; we supply to your list.

SPEAKERS: Imported, 23" round, 8 ohm impedance. Special EEB price $1.10 each.

TRANSISTORS AT SPECIAL PRICES: All new, tested, guaranteed. All carry the manufacturers
markings. All 40c each: 0C44, CC7l, OC8l, ACl126, ACl128, 0C72.

NEW BC108 and BC109: Unmarked, guaranteed premium quality: Packet of 10: $2.80

TUNING CONDEﬁSERS, single gang, 7" diameter shaft, 1" long:45c.

TAG SIRIPS, 8 pin type, 80c for 10, or 10c each.

EERRITE RODS: Top grade, 6" long, 3" diameter, 40c ea. ((Ed. Note: that is a bargain.))

PACK No. 68: Comprises 3 x 100WW polyes%er condensers of the 45 values between 3,3pF and
0.47uF., A total of 135 condensers. SPECIAL PRICE: 97.95

ELECTROLYTIC CONDENSERS: All fully guaranteed.:

CAPACITY VOLTAGE 1 -9 10 - 99 CAPACITY VOLTAGE 1 -9 10 - 99

5uF 10Vi 12c ea. llc ea. 100uF S0 34c ea. 32¢c ea.
5 25 16 TN ¢ e 200 10 25 21

10 10 13 R B 200 25 29 23

10 25 18 14 220 50 45 41

10 50 23 18 400 40 58 55

22 50 26 23 470 50 70 65

25 25 20 16 500 10 33 27

30 10 15 13 500 25 40 35

47 50 30 26 1000 10 49 42

50 10 17 14 1000 25 60 53

50 25 21 18 1000 50 1.20 1.00

100 10 19 15 2000 25 95 85

100 25 25 21 4000 60 2.85 2.45

LARGER QUANTITIES: Please enquire

CLIENTS PLEASE NOTE: We stock only new, first grade quality parts. We guarantee all
components. You can buy with confidence from us. No surplus or rejects. We despatch
all orders the day they are received. Staff are active amateur radio enthusiasts dedi=-
cated to give the best service to fellow hobbyists.

PLEASE ADD 10c PACK/POST to EACH ORDER. Thank you.
== KIT-SETS AUST., BOX 176, P.O. DEE WHY, 2099, N.S.W., AUSTRALIA
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THE AUSTRALIAN RADIO DX CLUB welcomes enquiries regarding membership from persons interes-

ted in long-distance radio reception. The .lub bulletin, "The Australian DX News" is pub~-

lished monthly, and contains a- large amount of up-to-the-minute information on all aspects

of DX-listening. For full details, enquire of; THE HON. GEN. SECRETARY, AUSTRALIAN .
RADIO DX CLUB, 22 HOWARD STREET, GLEN IRIS, VICTORIA 3146, AUSTRALIA. ;
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HEAT SINKS AND TRIACS, etc. « « & froms: AN
K
| SCIENTIFIC EQUIPMENT MANUFACTURERS PTY. LTD. :f%?
2 Uren Street, liagill, South Australia, 5072 (ATTN: H. FIETZ) T
-= Consider the following circuit: And the fgL%ﬁﬁiE%‘Heat Sinks:
o———AN\NSo—s
Up Ta §A. T Bwhl 3 A

2A40v | ca.d 1 : .
Mains ST Télua.n- . TRHAC AN
o

The circuit is that of a simple lamp-dimmer, and the heatsink dissipates the few watts
given off by the Triac. A Triac is like an SCR which works in both directions, and like
an SCR it remains off until triggered. With Sw-1 off, no current flows in the load. With
Sw-1 and Sw-2 on, the gate of the triac is triggered every half cycle, so that full mains
voltage appears across the load (less an insignificant voltage drop across the Triac). In
this respect, the unit is simply one which allows control of a large current through a
small switch; Sw=1 can be a thermostat, or any' other convenient control element.

When Sw-1 is closed but Sw-2 open, the Triac gate is triggered only every other cycle, and
so is the current through the Triaci This effectively cuts output power in half. If the
load is incandescent lamp(s), the lower efficiency of the lamp at reduced power automati-
cally gives about half the light output. Thus, a simple lamp-dimmer: The disadvantage is
that unless the lamps are large, there will be a certain amount of 25cps flicker observed.
This can be avoided by the use of a conventional full-wave control for the triac gate, de-
tails of which may be found in conventional literature references; space is limited here!

We sell the HEAT SINK, plain black, as is, for 70c. It has a total area of 56 sq.in., and
is very useful for power semiconductors in general. The Heat Sink drilled, with porcelain
mounting insulators = 90c. Heatsink, insulators, 8Amp Triac, tagstrip, 2Amp Toggleswitch,
Diode EM404, 220 ohm resistor, all for $4.90. Please allow additional 20c for P/P.

We might mention that we have run this circuit with an 11Amp load for 24 hrs, with switch-
ing from conducting to non-conducting state for 150,000 times, with no apparent ill=-
effects, The rating of 8Amps to a resistive load seems reasonable.

== - I I T T e e
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LACK OF SPACE FORCES SALE: Electronics Australia (July 1965-July 1969), 49 copies; Prac-
tical Wireless (Aug. 1966-July 1968), 24 copies. All in choice condition. Willing to
swap for old issuesof "CQ" or perhaps "AR"., P. COX, 7 WINMARLEIGH AVE., Taroona 7006.
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WANTED: Any articles in past issues of P.ll. etc, dealing with No. 19 Transceivers. Es-
pecially March and April 1966 P.W. Mr., E. GAUJA, 58 CENTENARY RD, Merrylands, 2160,
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EOR SALE: Two iiotor/Generators for picture/arc lights. 2ft wide x 3ft long, cast iron
base, plus rheostat. Price %200 O«.N.0., exclusive of freight. Write or call:
M. B, HIGGINS, 46 CARLTON ST., New Town, Tas. 7008. Phone 83-659.
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SILICON DIODES, Zeners, 88mH Torroids, Heat Sinks, Tubes (valves), Computer circuit boards
resistors, transformers, CRO Tubes, Power Transistors, etc, all at lowest prices -(See
also advert in June 1969 EEB). Why pay the middleman? Even with tax and duties it costs
less from us; Air Mail post paid for orders over $5.00.~Send for free Catalogue:
: M. WEINSCHENKER, P.O. Box 353, IRWIN, PENNSYLVANIA 15642, U.S.A.~((Small components))
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EET PRINCIPLES AND PRACTICE, by E. Noll, published by Sams. Highly recommended by EEB.
(See EET Packet). A very few copies only, at $5.00 each. First come first served:
AUSTRALIAN ELECTRONICS, 32 WATERWORKS ROAD, Dynnyrne, Tas., 7005. Fhone 237-670.
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FROM: AUSTRALIAN ELECTRONICS =--- 32 Yaterworks Road, Dynnyrne, Tas. 7005

TWO TRANSISTOR CIRCUIT WANUALS. Fortunately, stock of these is almost at an end; the
following summaries are designed to stimulate your interest, to finish the process., After
these are gone, if you want them you will have to buy them at a . considerably higher
price on the mainland, or send to the U.S.A. for them (slightly higher price, much delay).

TRANSISTCR CIRCUIT iJANUAL, by. Allan Lytel (Sams Publ., 255pp). £5.00, Post Free.

This book is essentially a "cook book" containing over 200 practical transistorised
circuits for use in communications systems, radio and TV receivers, hi-fi systems, power
supplies, control circuits, computers, and radar systems. Schematic diagrams, including
pa¥ts values and modification notes are accompanied by discussions of circuit operation,
typical uses, and suggested derivations for specific applimtions. Engineers, technicians
and experimenters will find this book very useful as a handy reference sourceof semicon=-
ductor circuits -- whether for design, operation, or application. Although most of the
circuits shown utilise standard PNP or NPN transistors, specialised semiconductor de-
vices such as tunnel diodes, MADI units, zener diodes, SCRs, binistors, trigistors, dyna-
quads, etc are also included. These devices are becoming ever more available to Aus-
tralians, and the prices are falling pleasantly. There is no problem at all in using the
many semiconductors available in the Ausiralian market, for the circuits shown. Where
exact replacements are not available, obvious considerations of voltage, power, and fre-
quency will indicate the appropriate unit to employ.

An introductory chapter provides helpful information on the design, operation, and
use of transistor circuitry. Fifteen additional sections are devoted to circuit designs
in specific catagories. The chapters include:

1) Basic Semiconductor Devices . 7) Indicators 13) Transistor & Diode Oscillators
2) Switching and logic Circuits 8) Photoelectrics 14) Power Supplies & Regulators.
3) Counters 9) Controls 15) Radio & TV Circuits

4) Rip-Flops 10) Power Converters 16) Aii Radio Receivers

5) Power Control 11) AF Amplifiers 17) SFecial circuits (e.g. Tr.

6) Timers 12) RF & IF Circuits ign systems, meter protection,etc)
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HANDBOOK OF TRANSISTOR CIRCUITS, by Allan Lytel (Sams Publ, 224pp) $5.00, Post Free.

You can assume the same glowing description of this book as above, since this is essen-
tially Volume II of the series, leaving us room to describe actual content of this one.
(You can assume that if the above list were expanded it would be equally enticing)

1) COUNTERS: Frequency Dividers, binary counters, ring counter.

2) POWER CONTROL: Remote control SCR switch, AC control, motor speed control, tempera-
ture controller, SCR control with UJT (see also early 1968 EEB), full wave SCR control,etc.
3) TIMERS, HMultivibrator timer, long time-delay circuit, short TD Ckt, interval timer,

accurate TD ckt, externally triggered TD ckt, a.c. TD ckt, SCR TD ckts, etc.
4) INDICATORS: Flame monitor, stroboscope, alternating light blinker, automobile tach,
audio voltmeter, bridge null detector, Tr Beta Checker, impedance meter, transient indicC..
5) FLIP-FLOPS: Three stage, SCR, multivibrator, complementary, alignment, gated, bi-
stable, shift register, oen shot, schmitt trigger, hybrid square wave etc etc etc.

6) OTHER SWITCHING CIRCUITS: Proximity switch, phase sensitive sw ckt, temperature con=-
trolled switching, high speed relay control, automobile igns, SCRs, d.c. ckt breaker, etc.

7) PHOTOELECT HC DEVICES: Differential photo relay, p.e. comparator, wireless remote
photo flash, variable light-activated switch, alave flash, light meter, etc.

8) PCWER REGULATORS: Three-phase AC control of DC power, shunt-wound DC motor speed
regul., zener regulated alternator, SCR Fluorescent dimmer, battery charger, SCR phase etc

9) AHPLIFIERS: Low Noise FET Amp, other FET ckts, low drift DC amps, intercom.., ETC ETC
NO MORE SPACE LEFT TO DESCRIBE OSCILLATORS, POWER SUPPLIES, PCWER CONVERTERS, OTHER CON-
TROLS... BECAUSE WE KUST MENTION HERE THAT WE WILL STILL ACCEPT SUBSCRIPTIONS TO HAM
RADIO, $A9.00 FOR THREE YEARS (or renewals)// AND TO 73 iiAG. £4.25/yr IN GRCUPS OF FIVE,
BUT VIE ARE TAKING INDIVIDUAL SUBS FOR Hali RADIO NCW, for a limited time. DON'T DELAY....
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STATUTES OF MAN

Be it decreed that man

shall be free from the yoke of lies.
Never more will the

shield of silence be used,

neither the armour of words.
Man will sit at the table

with a clear look

because the truth will be served
before dessert,

(Article V)

== Thiago de Mello
(trensl. by G. Paox)

From: MOTIVE,
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NEXT ISSUE: February 1970, and very very
special too -- if we survive the ordeal.

Regulated Power Supply Design, Part I

More Modulated Light Communication

Light-emitting-diode Characteristics

The Plessy Receiver

Complementary OTL Amplifiers, Part I

20c per copy

Vol. 5, No. 9

NEW SUBSCRIPTION RATES:

Aust, & N.Z.:
One year = £1,00
Three years = $2,90!
Foreign:
Per year = gUS2.00
(or equivalent)
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ELECTRONIC ORGAN DESIGN -~ A Squaretable

Improved Oscillator System  =-- Fr, P. Salmon, C. P., Melbourne, Victoria

I have some misgivings about the organ circuit described in the Aug 1969 EEB (p. 80).
The circuit itself is 0K, but the rub comes with the handwound coils for the oscilla-
tors. Hand wound ones have the disconcerting habit of having uneven tension on the
turns, and hence temperature changes alter each coil differently to the next. In organs
built.along this principle I have noted some tendency for them to drift out of tune
rather quickly.

The Schober system uses coils wound on a bobbin, with ferrite slug tuning. The
coils are quite small, and are set in a plastic solution to stop any mechanical move -
ment of thewindings. The slug tuning is much easier to handle and quite sensitive.
Our organ hasn't been retuned in 3 years, although it is about due for a touch up now.
The oscillator circuit shown below, incorporates a tiny pot, the resistance of which
improves stability. The outgut transistor drives into a condenser totgive a shargifront

sawtooth wave, very rich in harmonics. The waveform output shown in tRe abovementioned
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issue of EEB is close to a woodwind output,

Suitable ‘values for the two identical output condensers, C depend on frequency. Be-
cause of the limitation of typewriter, "sharp" here is abbreviated by apostrophe.:
C'DD® =.0.022uF, EFF' = 0,MN18, GG'A = 0.015, A'BC = 0.012,

Is it Necessary? --'R. E, Dunk, 21 Morella Ave., Sefton, N.S.W. 2162 (QTH previousl

: 1
As outlined in my article in the June 1969 EEB, there are advantagesiBadverigabdn-omitted)
tages to both the divider chain and the independent oscillator systems of organ tone

generation. Opinions differ, but the object of an organ is to be musically perfect, not
necessarily mathematically perfect. Most good music was composed before the advent of
perfectly synchrénised electronic systems, and sounds all the better with some slight
random frequency or phase variations between different footages of the one tone.

To relate Mr. Salon®s theory to practice, I have not tuned my organ for 9 months now,
and the maximum mistune between two octaves of the one tone, e.g. A2 (220) and A3 (441))
is 2 beats per second. This represents less than %% error, with the beat between most
octaves less than one beat in 2 seconds (0.125%). This can hardly be noticed even in
complex chords, and is more in tune than the average pipe organ.

To sum up, the enthusiast does not take the easey out by having the tuning adjust-
ments restricted to the top octave of 12 notes, as it is rather like using integrated
circuits instead of the more complex but more flexible and interesting discrete transis-
tor approach. The more flexible system produces better music for the musician, and
better electronics for the experimenter.

In the Schober design, one point which I do favepur, however, is the provision of the
waveform-shaping transistor to produce a sawtooth wave from the square wave. I have
had a similar prototype built up for some time now with a view to adding this extra
stage to all of my tone generators from octave 5, down.

R B
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Vol 11, No. 3, May

Jun 1968

ELECTRONIC AERIAL SWITCH
FOR MOBILE TRANSCEIVERS

This article* describes an electronic t-r switch which is intended to replace the mechanical aerial relay
in mobile transceivers. The investigation has been done ar /65MHz with a transmitter power of approximately
12W. The device used for this purpose is the variable capacitance diode ivpe BBI0S5S. In the transmit
position the insertion loss is 3.3% (power) of which only 6mW (s delivered 1o the receiver. The current
consumption in this position is 20mA at 13.8V. In (he receive position the insertion loss is 3.5% (power).

A description is given in this article of a
solid state circuil that switches the aerial
from transmitter to receiver and vice versa.
It 1s intended for mobile transceivers in the
(N2, bhand with a lransiitting power
of aboul 12W.

The solid state {-r swilch is the firsl step
1o the elimination of all mechanical relays
in mobjle tr.nsceivers, lts advantages are
ficher religbialy at the same or lower cos!,
l#<y power consunmiption and automalic pro-
le. o of the receiver against a too high
inpul voltage,

™orme R e

Fie 1 oives a .
of the switch, in whici aie wvias provisions
are not sRown, When (ke transmitler is
operaling, the dindex Dy and D, are forward
biased and present only o small resistur o=
Doeing receplicns, D o0 d D. are reverse
biascd and pre:-at a4 high-Q capacitance.
The J'=de Dy (BAY3S8) s zero bias in
both coses. During transmiussion I, short
circui's the gircuit L-Cy, 10 that the trans-
mitter signal reaches the aerial

T

wlifad sfeaar Adimpeans

A

e e
00 25
NS —r——
i Ly ¥
|
d L
i e
. =

ke
14

CEER

Fig. 1—5implified circuit diagram of oerial

switch,

The ciods D, also forms a shert circuit,
bui the 90° low-pass network transforms
this shorl circuil to an open circuit at the
aerial. Because D; s not an ideal short
circuit, some trare="i==~ nower will leak
through and reach the receive,., ™= power
s D Had T Aiada l'\,. Whlf_‘h bewmﬂﬂ con-

we ws auwn ws the RF voltage exceeds
approximately 0.5V RMS. During reception
L., C; and D, form o parallel-tuned circuit,
blocking the transmitter from the aerial,
The received signal can reach the receiver
via the two low-pass cections, When the
signal exc~~4s approximztely 0.5V RMS the
divds D, becomes conducting and clips the
signal,

Fig. 2 shows the comnlete circuit dia-
gram. To keep the power consumption low,
the diodes are put in series for DC flow.

'&tprinmd from Mullard Technical Communica:
ons,

The DC path is Rn L:, D, L;, D: and L,,
while the capacitors C,, Cs, C., C. and C,
are DC blocking capaciters. The bias vol-
tage is 13.8V for transmitting as well as
receiving, Switching from transmil to re-
ceive and vice versa is achieved by reversing
the polarity of the bias voltage, In the
transmit position, a forward current flows
through the diodes and is chosen to be
20mA by means of K, Although an RF
current of zbout 0.2A RMS flows through
the diodes. this low DC current of 20mA
is sufficient because the periodic time of the

The BAY38 which is used here as pro-
tection diode showed the following para-
meters: Vo = 0, cv = 0.5pF, R, = 15k
at f = 165MHz,

It was decided that a maximum insertion
loss of 5% is acceptable both for trans-
mitting and for receiving and it has been
found that the BB105 meets this require-
ment, The BBI0S in this circuit gives a
power insertion loss of 3.3%% in the trans-
mit position, and 3.5% in the receive posi-
tion. In the iransmit position a power of
tmW reaches the receiver. At 5001 inpul

il AERIAL
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Fig. 2—Full cirevit of oerial swilch.

.RF current s very small with respect to

the reverse recovery time of the diode, and
so the RF current s
through the diffusion caps -itance.

In the receive position the diodes are
reverse biased, the bias voltage being equally
divided betweern R: and R, The RF choke
L. completes the DC path for diode D..

Performance

Measurements have been made at 165
MHz. All diodes nave been measured with
a 100pF capacitor in series, and Table |
shows the results obtained for three samples
of the dicde BB10S,

flowing mainly~

impedance this corresponds to 0.55V RMS,
which agrees passably well with the thres.
hold voltage of the protection diode D..
The following measurements have been
made with dev:IUﬁmcnl samples of the
BB105. When the bias voltage was varied
+20% the rezer'ion loss increased to a
maximum of 4.5%. Th~ cacand karmanie
dizt~rticn in the transmit position was found
to be —C2.10 messured with an input signal
having 95dB suppression of the second
harmonic. With a receiver having an inter-
modulation suppression of 60dB, no addi-
tional intermodulation due to the aerial
switch was found ir the receive position.

TABLE 1
Parameters of 27107 o 165MHz
Sample of | Rs () | cn (pF) | R, (k0
BB10S I at Iy s: 20mA il at vhl -_E 7.0V | at V'- = T?ﬂ\"
H i
Ist _F 0.41 | 6.5 | 40
2nd I 0.49 } 6.23 16
3rd | 0.47 [ 5.5 | 28
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A NICE  1W TRANSISTOR TRANSCIVER -- I. N. xallam (Vi3) (Circuit, p. 130)

This unit was designed to operate on a single frequency in the 2.5 to 4.0Mc range
operating from two 509 (6V) lantern batteries in series. Since then I have found these
batteries to be very unreliable due to a new internal connection system, so this unit is
being redesigned to operate on 6V. For the present, anygood 12V source will suffice,

The main features of the unit are: no relay (to get dirty etc), non-critical
loading (of Tx). This was a prototype, so driver and i.f. trannies were specially wnd.

The receiver's r.f./mix/i.f. power is taken through 470 ohms across which are the
transmitter oscillator-and driver stages. When this line is earthed via the mike sw.,
the receiver is disabled and the transmitter is energised. A germanium diode across the
receiver aerial coil is reverse biased during receiving. During transmitting, the sili-
con OA200 connects the speaker to the audio input for use as a mike. The Class B mod
cum receiver output stage uses a slightly (?) unusual input system to prevent excess
negative drive to the base. ' |

Receiver alignment is normal: connect a 0-3V 20k/V meter across the volume cont, -
and tune all stages for max. For transmitting, connect a 0-1V meter across the 47 ohm
AY8106 driver emitter resistor, and tune the oscillatur for maximum, consistent with
reliable starting. Shift meter to mod amp emitter and tune driver collecyor for max.
Connect a dummy load and tune output for max. Couple an absorption wavementer to the
dummy load and tune harmonic trap for minimum output at second harmonic.

Performance -- Receiver:

Sensitivity: 10db S/N, 50mlii output for 2 microvolts from 50 ohm input, 30% modulated.
Image & I.F.: At least 70db down.

Selectivity: -6db @ 3kc off tune, -10db @ 4kc, -30db @ 7kc, -60db @10kc, -80db @12kc.

Output: Limited to 500mli to conwerve batteries, reached at 5 microvolts input.
Consumption: Less than 9mA at 12V, 160mA @ 500m\W output. Min bettery voltage = 9V,
A.G.C.,: 6db rise in output for inputs frum 1OuV to 100mV.

Freq. Resp.,: -6db at 200cps, and at 3500cps with respect to 1000cps.
Distortion: Less than 8% at 500mW, , 5
Freq, Stab.: Better than 0.005% for supply voltage +10% and temperature + 20 C,
Temperature: The above test figures hold from 0°C to over 60°C,

Performance -- Transmitter:
Outputs At least 1W of carrier into a 47 ohm load; at least 0.6W into 150 ohms.
Harmonics: Not more than =-42db under any conditions.

Spurious output: Nil,

Stability: Better than 0.005)

iModulations: 95% maximum., Noise: At least =-50db.

Distorition: 105 maximum, Temperature: At least 0°C to 65°C.

Frequency response: -6db @ 200 & 3500cps. Consumption: 450mA at 12V maximum.

Some_thoughts on Transistor Transmitters, mainly using silicon NPN transistors:

1) Be careful of negative peaks applied to base; over 4V peak = poof.

2) Peaks developed across collector tuned circuit especially with no or light loading

will break down a transistor rated at 10 times the d.c. collector supply. For safety

it may help to add a resistor 10x the collector load across the collector load.

3) Be careful of overdriving amplifiers -- excessive harmonics or spuriouses.result.

4) ALWAYS CHECK for harmonic or spurious outputs especially at l%x output frequency.

5) Transistor gain usually varies with collector current, often drops drastically over

.a certain value. Result: poor modulation capability. See RLG article, AR early 1970.

6) For reasonable efficiency do not operate above %fT. Keep capacity in tuned circuit

high when associated with crystal oscillators, for maximum stability.

7) 50% efficiency seems abt avg for output stage by the time harmonics have been re-

duced to 40db below carrier. Compare with "60%" or more one frequently hears. :

8) D.C. meters indicate average current, NOT peak, but for transistor ratings always
allow for the peak current and voltage in the .circuit.

9) NOIE all points on p. 3-4 of EEB for January ("Frapnuary") 1969°?
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100WATT A.F. AMPLIFIER WITH LOW STANDING CURRENT -- I. N. kallam (VK3)
(Circuit on p. 133) Specifications are as follows:

WATTS (RMS): 1 5 25 50 75 100 (Tested at 12.8V supply. Oscillator distortion
% DISTORT.: 6.5 6 5 5.5 8 12 is 2.0%, taken into acct. Dist. figures approx)
 Full output is obtained from a dynamic mike and 2N3638a preamp. Freq. response is
limited sufficiently to prevent r.f. feedback. The driver transistors should be matched.
The driver transformers were wound on Anodeon bobbins, type 7097-031-02 with 24 B&S.,
Cores 1" x 14". Turns ratios; Ll:%12 = 8:1, L3:14 = L3:L5 = 1:1.1 . For T3, Anodeon
former 7097-026-01, core 2" x 13", fill with 14 B&S wire. The core of T3 is only ra-
ted at 150VA, but it works fine. I2 is only one winding, because the resistance of
the base windings tends to equalise drive to the finals. The heat sink for the 2N44ls
was Delco 7281366, or equivalent. Adjust the 2.35 ohm resistor to give 0.05V across
the 0.5 ohm emitter resistor, not particularly critical; note that these resistors
provide important negative feedback. Note that it may be necessary to adjust some
components for optimum performance, depending on specific transistors etc used,

9.0.0.0,9.0.0.0.8.6.0.0.0.6.00.0.866¢"

LETTER: The Use of Ceramic Filters for Ei,

Would it be possible to design an i.f. Strip for NBFM use, using Murata Ceramic Fil-
ters, as described in Electronics Australia, Sept/Oct 19699 Namely, with a pulse-
counting arrangement as a detector. Perhaps you or your readers would have an idea?

I have made up an A version, but it suffers from wide selectivity and a fair amt
of insertion loss. The loss can be overcome by using another stage (e.g. MPF102), but
the wide spread of characteristics with these filterssuggests possible use in an EM
system, leading to smaller less complex FM receivers.

One final query: are Gallium Arsenide LASER Diodes available in Australia?

== D. Thomas, VK3ZVT, lit, Waverley, Vic.
((Murata do make ceramic tilters up to 17.5kc wide having good skirt characteristics,
S0 suitable for use in FM i.f. stages, but they are quite expensive. It is true that
if 2 or 3 Simplified Murata Filters with adjacent pass-bands could be found, they could
be (suitably) paralleled for wideband i.f.s. On the other hand, a well-designed triple
tuned ordinary i.f. stage can give excellent results for wideband Ei -- probably ex-
ceeding the performance of two paralleled ceramics, particularly as the latter would re-
quire selection for response at the extreme ends of manufacturers tolerance. Even
so this would limit maximum passbard tu some 8kc, making reasonable assumptions for
V.F. and Modulation Index. This is too broad for NBFi, and less wide than is often
used for BBFM,e.g, 15kc.

On the other hand, the filters would be eminently suitable for Narrowband FM, re=-
quiring a bandwidth similar to that of Ay if maximum V.F. is perhaps 2kc for Modula-
tion Index not more than about 0.7 (-20db second sideband). The question of what this
means in comparison with SSB has been discussed by VK7ZDF in our Semptember issue (p.
98). In any event, S/N for virtually any practical FM will be better than the best
nominal AM or SSB, assuming ordinary receivers fitted with proper discriminators.

The question of a pulse-counting Fli detector is covered in this issue, p. 136,

The pulse-counting FM detector does have some advantages over the conventional dis-
criminator: less susceptibility to centre frequency shifting, and better S/N at high-
ish signal levels -~ but weak signals are more important when considering S/N.

Gallium Arsenide diodes are available, on order, from Radio Parts P/L in Melbourne,
But it should be kept in mind that the ‘ordinary Light Emitting Diode emits non-co-
herent radiation. Some specifications will be given in the next EEB.

For those interested in information on Eil it is widely available in the Literature,
€.g. AR 12/69, 73 3/68, RSGB Bull 9/60, and of course HR 10/69 etc, RSGB Handbook,
etc, These articles compare with AW/SSB, give S/N figures etc etc, =- Asst. Ed,))
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Full Wave Tripler Myth

Recently the need arose for a good husky
voltage tripler power supply—one that would
deliver power to a pair of television sweep
tubes operating as a linear amplifier. In re-
viewing the learned writings of the varions
authorities the article in June 1961 issue of
“73" came under scrutiny. Cad, how 1 would
like that day ta live over! Included in the ar-
ticle was a “Full Wave Tripler” circuit claim-
ing all sorts of advantages over the conven-
tional half-wave lushup. For those miserable
souls who had their Sept. 1961 issue thrown
out with that stock of newspupers lying arcund
the house, the circuit is reproduced in Fig. 1.
If you're smart you will immmediately clip it
out and throw it away. It's as phony as the
proverbial four-foot yardstick.

To get back to the sad story, | pondered
the glib explanation of how the thing worked
both as a bridge rectifier and a Full-wave
doubler, the voltages thus produced adding
to supply triple output. It seemed the perfee
answer, so ignoring the small voice of com-
mon sense, it was breadboarded and fired up.
Instead of the expected 450 volts, a disap-
pointing 300 volts appeared. Check the cir-
cuit, the diodes, the capacitors, still only 300
volts. One whole evening wasted monkeying
with {he thing, plus half the night pondering
the unhappy situation, I re-read the blasted
article a half dozen times on the assumption

Fig. 1. “Full Wave Tripler.” It doesn’t work.

100

Murray Baird WGLWE
1231 Tenth St.,
Manhattan Beach, Calif.

that old “neversay-die” Green must have
slipped it in as a joke. But no, he sounds seri-
ous and you get the idea that it's really
supposed to work.

The next step was a fast letter to the editor.
The not-so-fast reply was to the effect that
there was no mistake—it was supposed to
triple—and out of umpteen thousand readers
! was the only one with the temerity to ques-
tion the authenticity of it all.

More pondering. Tt looked as though I was

worse off than at the beginning. I still needed
a good husky voltage tripler and now I had
to prove that 73 Magazine had slipped its
trolley for once. After dissecting their iil-
begoatten circuit to see what actually happens
during each half-cycle of input vaoltage it came
out Inoking like Fig. 2.
. In Fig. 2A input terminal 1 is positive,
terminal 2 is negative. The current path is
through diode D1, throngh capacitor C1, and
finally throngh the 5 ohm resistor to the posi-
five terminal, The current charges C1 to about
150 velts. Notice that no current fows through
dinde D4 since no potential difference exists
across it. In other words, capacitor C2 is not
charged during this half-cycle, only C1.

On the alternate half-cycle things are re-
versed. Current flows through G2 and D2,
while D3 sits idly by. C2 charges to about
150 volts and the D-C output is the addition

Fig. 2. What happens in the circuit of Fig. 1.

73 MAGAZINE
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Fig. 3. Good tripler circuit.

of the charges on C1 and C2, around 300 volts.
Hemoving D3 and D4 from the circuit neither
helps or hurts matters: they were just sitting
there doing nothing in the first place. So much
for the full-wave tripler myti.

Actually the article was a good thing: it
stimulated some thought on the subject. A
couple of hours doodling produced the circuit
in Fig. 3. If we are thinking in terms of full
and half-wave triplers, 1 guess this one would
be called a % wave tripler. During one half
cvele C1 and €3 charge; C2 charges during
the alternate half cvele. It represents a sub-
stantial improvement over the conventional
half-wave device. Since none of the capaci-
tors are charged to the full output voltage, a
higher capacity, lower veltage capacitor can
be used, thus improving the regulation while
still maintaining the same overall size. There
is both 60 and 120 cycle ripple present in
the ontput but they tend to cancel so that
overadl ripple voltage is substantially lower. In
all fairness, it has the same drawback as all the
full-wave types—both sides of the 117 volt
a-c line are floating with respect to the recti-
fied output.

With the values shown in figure 3, output
voltage under load comes out as:

No load 520 volts
100 MA 490 volts
135 MA 480 volts
920 MA 460 volts

. .. WBLWE
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THAT SHORTED BUS BAR!
I was disappointed in you geod

~= Condu¢ted by The Editor

people, In response to last month's

Resistor Puzzle (P, 112) we received several reasonable answers, of the

type shown in Fig. 1, but this

merely showg that, like most of my Stu-
dents, you don't read the Question with muth attention.

The Question
saids "The resistors are bonded
immovably tc¢ a bus bar which is
shorted at one end; the other end
is free and reads 0,1 ohm," In
Fig. 1 do you see any shorted ox
free bus bars, huh? No,

You might have interpreted it

in the form of a bus bar bent into a U-shape, with the resistors all
in parallel across it, bonded immovably to it; after all the Question

said that the resistors were bonded
So how can you have any in series?

single bus bar shorted toc itself at
ded immovably tc either side of it,

to the bus bar, not to each othar!ik
Or you might have portraved a

one end, with the resistors bon-

and with the, other end free.

~135-

]

(shorted)

)

Above all, the Free End had to read 0.1 ohm. An alternative arrange-
ment is depicted on the borders of this page; I'm not sure where the
O.1 ohm comes from, but there you are.

The arswers submitted ranged frem the ingenious to the banal., A.
J« Scott, VK34QY summed it up reasorably well: "Your problem... does not
make sense to me., You say that the bus bar is shorted at one end --
shorted to what?" Yes, precisely, something to make you THINK. "You say
the other end is free -- this doesn't help much. You do not say where
to measure the C.1 chm." Why -- you measure it at the end, where else?
"I thnink in fact you are just stirring here.” Yup.
- Oh Scott does come up with something interesting, after giving a
Figs 1 type answer. It turns out that there is 2 relatively (?) simple
method for calculating the values cf parallel resistances, though it
would seem to apply best for simple cases. To make it easier here L
shall abbreviate "//" to mean "in parallel with." |

Thus, where everything is in ohms of course,.if you put in para-
1lel resisiors of &, 4, and 2 ohms, this is ecuivalent to 8//
8//8 8//8//8//8 = 7 resistors of 8 ohms each. The total resistance
is thus § divided by 7 = 1,14 ohms, Similarly, 6//4//2 = 12//12//
32//12//2/) 12//12//12//12//12//12 = 12/11 = 1.09 ohms. In perhaps
simpler form, where "/ means "divided by," as usual, 8//4//2 =
1.-:% // 12/3 // 12/6, a method which allows calculation in either di-
rection., If ICF stands for Lowest Common Factor, working from ‘the
front, the numeratcr is the LCF of the resistances. The denominators
are ir each instance the numbers which give each original resistance.
Woxrking from the end, on the other hand, you can sum up all denomina-
tcrs, to make the proper division; simply divide out 12 by 24346 = 11,
12/11 = 1,09 ohms. Simple, no? I started to work out a general alge-
braic solution for this, but got bogged down. What say, Barrie?

Mr. Scott continues with, "Admittedly this method is only useful

I
I I
where the resistors have a reasonably small common multiple, but this 15;,3}

i A

K Sees Archimedes et al, Proc. MIEAUW, VYol LXVIII, 257 RC.
MERRY CRHISTMAS EVERYONE!

i N

‘ ] TWINTY~SIX ONE OHM RESISTORS ARRANGED
BY DICK FERRIS, VK7ZDF. ALL RIGHTS
STRICTLY RESERVED; PATENT PENDING.
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often the casé,'ahd the awkward *one ‘over the one over?! calculations can then be avoided.

In my case I find it - simple enough to work out RiR2/(R14R2) on the slide rule, but

this does become\awkward with R3.-/He continues: "Finally for the more odd values it

is possible to make up a graphical,device for quick solution to the same problems, thus:
'i\\ al IFET‘ DovTed | pe shyws Draw three lines as shown,

.7 R4 Ty pical exaunrple each with linear scales, AD,

s XR3  ® _ o b BO, & CO.
< -ﬂ\x ﬁ73"*\{r|l{'1 ’Then, if two resistors, Rl
% ;f/ and R2 are in parallel, mark
N 1D Rl on scale AO. Mark R2 on
. < . — 4 Scale CO. Lay a rule between
R2 and Rl as shown, and the equivalent parallel resistance R3 is read on BO. If a
further parallel resistor is added, mark: this on scale DO, Then place the rule from
the previously found value R3 across to R4 on Scale DO, and read the new parallel re-
sistance value, R5 on scale CO again." Now that is a cute idea. Allan Scott wins the
Grand Prize (a year renewal), though I had hoped for even more inspired Solutions.

T. M. Palmer of N.S.W, finds it mgre useful to compute parallel resistor problems
by adding Mhos. This still comes down to calculationg Yone over the one over, ' but
it can make it easier to solve Puzzle Problems. In complex circuits, one would be
utterly lost without Whos and such (complex, e.g. reactive). Mr., Palmer has an in-
teresting tale. Seems that Dr. (now Prof) R. Bracewell posed the following question a
dozen years ago: "What is the simplest network of one ohm resistors which has a re-
sistance of one ohm between any pair of points on nodes, with the condition that if a
current is made to flow in and out of these points, no two resistors shall carry the
SAME current." Seems that this requires that the Network can have no symmetry, no
simple or parallel or series connection of resistors is involved. The solution in-
volves a "hideous three-dimensbnal array of some 30 resistors., It appeared in
"Nature® or some other erudite journal. As far as I know no one else has yet sugges-
ted any other solution at all." I wonder what EEB people will make of that.

Many thanks to Mr, Palmer, who will get his reward via two excellent articles he
submitted recently. 1In respect to the voltage tripler thing, of course no one explained
how it could work as a tripler, simply because it cant; the Article on the subject in
this issue of EEB shows that the problem is not trivial, though the answer is. Thus,
content in the knowledge that you have felt grateful for having learned something from
this (about power supplies, of cours® ), I°11 take the prize for myself: an extra year
of Slavery to the EEB. But thanks anyhow.

LEITER: Improved FM Discriminator (See also: Letter on p. 132)

I have almost completed a pulse-counting FM Discriminator. It will accept any in=-
put voltage from 0.1V to 10V RMS input. The output is +30mV per 10kc deviation at
7000kc i.f., which I am using because of the crystals available. It is a simple matter
to modify the circuit to 455kc. The maximum voltage change due to level change is +lmV.

The circuit is a diode limiter, followed by transistor amp, differentiating cir-
cuit, then a monostable, followed by integrating output. The monostable flip-flop gives
80ns rise time, and 150ns delay time. This is with a pulse width of 0.6 microseconds,

I should be able to send this circuit soon, after I have finally finished building the

final version.
inal sion -- G. Cohen, 0'Connor, A.C.T.

(( Se look forward to receiving that circuit. We have already received a very interes-
ting SCR Condenser-discharge Ignition system article from Mr. Cohen, which will be
published following a couple of other ignition system articles in our files. Readers
should also examine the letter and reply on p. 132 this issue, with relevance to FM -=Ed.))
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LETTER: Correct Design with FET Tetrodes; or: Poor Clde ARRL.

I should like to add a note to the excellent Review of the 1969 ARRL Handbook, by
your Assistant Editor in July. The details of their circuits for r.f. amps and mixers
using tetrode FETs (3N140, 141, etc) are not correct, In support of this I point to a
number of circuits which have appeared in the international literature, e.g. Amateur Ra-
dio (Aust.), Spectrum (N.Z.), and several times in Ham Radio (U.S.A.) and elsewhere.
Furthermore, ARRL disagrees with RCA ("Ham Tips," November and December 1968, QST or
Break-In, back cover June 1969) who make the things. To wit:

1) ARRL presents the 3N140 as a NEUTRALISED r.f. amplifier (p. 120 of 1969 Handbook).
What nonsense. Feedback capacitance is about 0,02pF, less than that of a grounded-
trid triode! Unless ARRL use an unsatisfactory layout, the cnly source of fedback is
the neutralising circuit itself. Since these devices (above references) do not need
neutralising on 2 metres, it seems hardly likely they would need it at lower freqgs.
2) Bias Circuitry: . :

a) R.f. Amp: For full gain and maximum a.g.Cc. range (thus lowest cross-modulation)

gate NOp 2 should be forward biased; see Rick Matthew's graph on p. 38 of the AprilEEB.

b) Mixer: Again, gate 2 (injection) should be forward biased for maximum conversion

gain and best dynamic range.

The last-mentioned point is particularlﬁ impafrtant9 because the mixing process in
the tetrode is mostly "multiplicative"; see Radio Communication, Jan 1969, p. 25; and
EEB, July 1969, p. 69, lhere ARRL uses only emitter bias (p. 89, 104, 118, 120 of
1969 Edition) one would expect appreciable reverse bias to be developed, Besides limi-
ting dynamic range, it would limit the amount of injection which could be tolerated
without distortion, thus either limiting conversion gain, or worsening cross-modulation
spurious products. It would also worsen signal/naise.

1f 1970 follows in the same tradition, and if this is "The Standard Reference Work
and Text for everyone..." amateur radio will have fallen upon dark days.

-- R. H. Ferris, VK7ZDF, Dynnyrne, Tasmania.

((Editor®’s Note: The situation with respect tc bias may not necessarily be as grim as
Dick implies. Although RCA does show Gate 2 forward-biased, they also use a source re~-
sistor (analogous to cathode resistor) to apply negative bias to both gates; the net
bias to Gate 1 is slightly negative, to Gate 2 is slightly positive. It is, however,
important to note the comment on p. 50 of the Aug. 1969 issue of Radiotronics ("A Dual-
Gate MOS-FET Preamplifier for the 10 leter Band") that the d.c. bias level of Gate 2
"is a compromise between optimum gain and optimum cross-modulaticon resistance." Maximum
gain is not in itself, the only desirable factor, as we and others have pointed out. A
tendency to bias the gate too much in either direction will exacerbate nonlinearity and
cross-modulation. On the other hand, when negative a.g.c. is to be applied, one would
obviously start with a positively biased Gate 2. ©On the sther hand, maximum signal/
noise is obtained when a transistor or valve is not bias-contr.lled f.r gain. In the
case uf the uptimally-biased FET preamplifier described by Radiotronics (RCA), no agc
was applied t. the preamplifier itself, and no cruss-modulation was ubserved from a
neighbouring l-kilowatt transmitter enly 200 feet avay.

This is not to say that a strong adjacent channel signal could not overload subse-
quent stages, because .of lack of adequate selectivity at r.f., but this can be mini-
mised by choice of suitable transistor (e.g. tetr.de) or valve (e.g. beam deflection in
balanced configuration) as mixer, and by the minimum interstage coupling necessary to
achieve a given level of sensitivity., These subjects have been covered in EEB in 1968,
and will probably appear here again cne day.))

’ KEXKKKKKKAX KKK AKX KKK KKK
QUOTES WITHCUT CCHMENT (from "Auto-Call")
A Fool and his money are soon popular... The real problem with your leisure is how
tokeep others from using it..., One of the best face saving devices is keeping the lower
half shut.., lany who talk like big wheels often turn out tobe mere SPOKeSmeNeess s
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LETTERS: Transformer Design Controversy

I note the letter on p. 64 of the July 1969 EEB, particularly the comments on
what I take to be Clive Witchell's transformer book. After study of the book I comment:

My basic criticism is that Clive uses a Turns Per Volt figure which is too low for
all but the smallest core size. This means that the working flux density is very high,
perhaps dangerously so with local steels, as your correspondent implies. _

A small transformer can be run at a higher flux density than a large one, say 13
kilogauss for a i; x + core, down to 10kG for anything over a 1x1" core. Clive appears
to have gone astray on p. 18 of his book where he says, 'for design purposes the value
of Bpax can be taken as 10 kilolines/sq.in..." Incidentally, just as kr. Hertz is now
being credited with inventing the cycle per second, so Mr. Maxwell should be honoured
with the "line," Clive must mean 10kilogauss (or 10 kilolines/sq.cm). Now, 1 gauss
= 1 maxwell/sq.cm (1 maxwell = 1 line), and 1 gauss = 6.45 maxwells/sq.in. Therefore
the value of Byyx should be "10 kilogauss", (or 64,500 lines/sqg.in = 64.5 kilomaxwells
per sq.in.). It is this figure which should be used in the extended formula he quotes.
Unfortunately it appears he has used the "10 kilolines/sq.in" in all his subsequent
Calculations. Thus, the formula on p. 18 of his book should be replaced by;

(a) TPV = 109/4.44B _ a.k.f CR: (b) TPV = 10%/28,64B. ., a.k.f.
where Bpax = kilomaxwells?sq.in (range 64.5 to 84.9), Bpax® = kilogauss (range 10-13),
4.44 = V.2.pi, k = stacking factor = 0.9, f = cps (Hertz). In this metric age, (b) is
to be preferred. With f = 50cps, (b) reduces tu the following for various values of

v o 3 - w
BmE§1D1” 511G$;¥55' Now, returning to your correspondent®s cumment about the designs
PR being "pinched" from American 110V practice. Firstly, from the
10 6.98/a relatively few American transformers I have seen, it appears that a
11 6.34/a  somewhat higher flux density may be commonly used, than in trans-
12 5.81/a  formers of British (i.e., also N.Z. and possibly Aust) origin, and
13 5.37/a  your correspondent may be basing his judgment on this fact alone,

not taking into account Clive’s error, as explained above.

As for the designs themselves, consider for example, No.l, the 6V/150mA dial light
transformer. I presume this is on a 4x% core. If so, with 6000 turns on the primary
it is actually "better" with respect to the flux density, than the design I use -- of
which thousands have been made and used successfully,

Or, consider Example 3, the "Scope" iron trani; since this is rated for "intermit-
tent" service, a higher than normal flux density can be tolerated. 50 no problem?

Example 2 is a little more suspect, Although the core size is not stated, I would
put a 65VA trani on a core area of 1.5 sq.in, using Bmax= 10kG, i.e., TPV = 5. Clive
uses TPV = 2,9, giving Bpax on my core about 17,5kG, which is sumewhat high. However
his core is possibly somewhat larger, which may bring the flux density down to about
19kG. Although this is excessive, it would not be "catastrophic," though you could
prolably cook your breakfast ocn the thing!?

Finally, I might make a note on the current ratings in his wire chart. The
rating can be increased by 50% on sizes up to about 20 BRS.

== "Old Peth," Auckland, New Zealand
P.5. 1 like EEB just as it is. I know where it is going: Nowhere! It stops in
one place, but it is free to dart out in any direction, and then hack again -- P,

Reply from "A.":

My judgment of the Witchell Upus does not necessarily derive from any considera-
tions concerning designs pinched from American 110-117V practice. American practice
(for 60cps, which allows slightly less copper) as I have observed it, is generally
sound, and introduces the same physics as used by electrical engineers anywhere. A
man who has designed transformers -- surely a necessary prerequisitefor authoring a
booklet cuntaining "designing" in the title -- would not decorate his text with

equations he wuuld find meaningless....
On the T.P.V. propcsition, what Witchell seemed to me to have done was to have
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collected sime U.S. formulae for T.P.V. relative t. given core areas, forgetful or
ignorant that t.tal turns anticipated a mains grid at 110-117V at 60cps. For example,
in his Table 1 (page 17) he gives T.P.V. at 3.6 fur a 1.25 sqsin. core area. Consider
now, the ABAC originally prepared by Dr. R.T. Beatty for publication by "Wireless World"
under the title "Radio Data Charts" which accumpanies Chart 28, Here T.P.V. for a
1,25 sg.in. cure area is shown as 7.2 -- twice the figure charted by Witchell! Further=-
more, this assumes B = 50 kilolines per sg.in, a reasocnable value for Stalloy at 50cps.
Witchell explicitly states: "For design purpuses the value of Bphax can be taken as
10 kilolines/sq.inch. It should not however exceed 12 K-lines/sq.in. for stalloy and
other silicon steels." This is obvious nonesense. It is equally apparent that Peth
knows what he is talking abuut in the abuve letter,

Note by the Editor:

This matter makes me uncumf.rtable. I dislike giving unfavuurable publicity tu a
fellow author, but if the material is true we have no alternative than t. publish it,
as a responsibility to readers =-- since it is true that we did give the book some
favourable publicity some time ago. I have written to the authur several times in
the past few munths, but have n.t yet received a reply.... DBy the way, Peth and A,
are not reserving the use _f names for coyness, but because both are transformer manu-
facturers, and they do not feel it would be 'appropriate..,

ARRXRRERRRRRRRAnRRRNRnn

QUOTES T CCUMENT

Recent Wage Increase 2360k Increased Worker Wage 3%

% VWlage Earners in Government 25¢% Higher Cost of Living 65
Government Payout 2901 Worker Loss 3%
Govt share of Fxtra Tax 1000 Government Gain 125
Apparent Govt Profit 10m Government Expenditure 15¢
State Share of llage Payments 720 Wlorker Loss to Govt e
Approximate Govt Reimbursement3é Net Decrease lioney Value ‘
Net Increased State Burden 3 € Net Decrease in Purch. Pwr 35
Actual Government Profit 46 Cost of Breathing (Unchanged)

$ 900 0.88.98.09$866666666 44

"It's not true that a good Editor should have tasted his mother®s wedding cake....

You can be an iditor for money; what you earn helps pay the surgeon®s bill when you pop
your ulcer. Or you can do it for love, love of humanity, or love of the gospel you
preach, or just love of seeing your name in print, unassailable, imprgnable, right up
there, month after month., TIts 3 great feeling and you get to enjoy it like a hole in

the hEad- i Sylvia’ Q’ Jan‘ 196?9 Pa 53-

1 9.8.6.9.909.90 0066986605880

Home-made Cleanser which Cleanses!
Are you annoyed by the gutless modern cleansers that are kind to baby's skin? Try

one cup whiting, one packet soap (not detergent) powder, one cup ground pumice stone,
mix well, and keep in a handy container near the washbasin. Not recommended for babies,
A Simple Fly Remover (to remove Simple Flies)

Obtain concentrated DDT solution (8, 254 or whatever available) from the hardware
or garden-supplies shop. With an ordinary small paint brush, brush it on all interior
window frames, carefully avoiding the glass. The flies walk on it sooner or later if
they are in the room, because they are attracted to the light. And then they simply
disappear. iiore effective and cheaper than "Pest Strips®, no fumes (after the first
couple hours), and nicer than fly sprays. If you get impatient for Nature to take its
course yuu can always resort to the Fly Swat, a remarkably effective instrument......
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EDITORIAL ~-- RIG get ready for it." -- Edward Teller, Ph.D.

All by Myself??-

Recently a supplier expressed surprise that I paid scmeone to operate the Duplicating
Machine. I explained, but he did not look convinced. What could be more simple, after
all, than operating an Automatic Machine? :
| As anyone knows who has operated one, there is no such thing, particularly when one
~1is as antique as our machine. It takes constant attention, particularly when printing
on bond. It takes a solid working day length to print one issue of EEB; double that
for bond, I just don®t have that many weekends in a month.

One of the reasons why I can manage EEB and keep sane, is that I pay staff to do
most of the monkeywork, though I must admit that I don®t pay them enough.

Concerning Regenerative Switches and SCRs
In February 1968 EEB, p. 9 I commented that there seemed enormous value in the

simple two-transistor regenerative switch. It might substitute for UJT, SCR, or even
tunnel diode. Simplicity suggested the name of Pseudo UJT, or PUJT. For the past month
I have been doing some research into SCR behaviour (enough to fill many issues of EERB,
so you people stop sending so many articles so I can have a go!), and the results have
been surprising in several respects, ¥ery very briefly, the two-transistor PUJT is
NOT as good a switch as the Unijunction Transistor, although the PUJT can indeed fun-
ction effectively as a low power SCR, SCS, or tunnel diode (having adjustable slope!).
The reason for the trouble is that unless an SCR is triggered with a steep wavefront
pulse, it shows considerable temperature sensitivity. This doesn®t much matter with a
motor speed control, ordinarily, but when you set a lamp dimmer to a given output, you
want it to stay there, particularly for critical applications.

The kind of output wave from a PUJT is just too sloppy to ensure low SCR temperature
sensitivity ynless the SCR has a very high gate sensitivity indeed, e.g. a few microamps.
For normal SCRs this just doesn®t work very well; readers of RCA's SCR Experimenters
Manual please note. Similarly, relatively poor results are obtained from the conven-
tional widely-used R/C phase shift method of gate control if large gate currents are in-
volved. Adequate triggering is obtained by using either a neon=-trigger of conventional
sort, or triggering by another SCR (e.g. as a cathode follower) having higher sensiti-
vity than the main SCR. There are a number of the former types available with micro-
ampere sensitivities, from G.E., Motorola, or the disposals merchant "Solid State Sales"
in the U.S.A. (Don't ask for highsnsitivity units; ask for their "1.5A" SCRs, a number
of which do have high sensitivity; they are actually 0.754 by Australian rating, and
gate sensitivities range from 1 uA to several maA), Alternatively, good triggers are the
Diac or SCS, as shown in Mullax Cutlook, Sept/Oct 1969, p. 59.

I have learned a lot from this exercise, some of it not always the same as
implied by information in some publications, 1I'11 write it up here sometime.....

Articles in this issue

There are quite a few of them, because of reasons mentioned in the last issue, and
perhaps too, to woo the unusually large number of readers whose renewals fall due about
this time, It is amazing how often the proportion of people renewing depends on the
quality of the last issue they receive, And it is depressing too, because different
issues cover different things -- some of which are better (for you) than others.

In regard to the Full Wave Tripler, it all started when Dick Ferris came to me with
a strange look in his eye, saying "can you say how this works as a tripler?" We actually
managed to dig up an article which tells about it, saving us a lot of bother, Nothing
new under the sun.... I admit that there was NO correct answer to the Full Wave irip=
ler Puzzle, simply because it can®t possibly triple; fie on those of you who asserted
that it tripler (almost) because it puts out 2.8 times the RWS input. A proper tripler
puts out triple everything. I admit that this is a vile trick, but at EEB anything iSseses

The article on Mullard’s solid-state TR switch should be read in conjunction with
two' articles from Ham Radio: "Solid-state Antenna Switching" by W2EEY, Nov. 1968, and
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"Solid-state Antenna Switch for Two Meters" by K2Z5Q, May 1969, In the former is des-
cribed more elaborate versions of the system essentially used by Kallam in this EEB and
in the latter article what amounts to a system similar to Mullard®’s., But the Mullard

circuit contains more explicit constructional information.

Seasons Greetings
The item on the cover of this issue replaces a rather banal and perhaps cynical

wem which was originally designed for these pages. Who, by the way, is Thiage de
Mello? I like his sentiments, nicely calculated to infuriate those who consider them-
selves Realists. The rest of the Statutes are just as good, and appear in the refer-
enced magazine. They appeal to my respect for Man, even though I may have difficulty
admiring some individuals of that species.

I hope that my many friends will excuse me for the heinous crime of not sending
out Christmas Cards this yesr, It was prevented by a tremendous amount of end-of-year
work, plus this oversize extra issue of EEB. Perhaps just as well., The virtually ob-
ligatory ritual of card-exchange I find distasteful. It lies within the same narrow
exercise c¢f commercialism which has turned Christmas into a status=-exalting formalism.
Anyhow, I take this opportunity to extend to you the sincere greetings of our staff
and families, and to wish you all 2 creative and interesting New Year! |

Those of you who have families and whoealso feel trapped by Fr. Christmas may be
interested in one small solution we have found useful. Each Sunday of Advent we ex-
change a few presents, with considerable emphasis on things which have been made by
ourselves for use or beauty. The kids are enthusiastic about the new arrangementﬁ they
have been making "surprises™ for months, most of which put our relatively pra ?Ea??/
gifts to shame...,. Then, on Christmas we ponder the meaning of Christmas in our own
way. We alsc carefully aveoid the wireless and its tedious exhortations to virtue
'midst sleighbells in the snow.

This & That

The more discerning amongst you may have discerned that our front page Heading this
month bears a slightly altered record of subscription fees. Cne of our excellent cor-
respondents stated it succinctly: "I®11 throw in an extra 50¢ for inflation and stamps.
This is a three-year subscription, and in three years you'll be losing money." Paper
continues steadily to increase in price, as well as other materials, and with the in-
flation,we have felt obliged to increase wages a bit, Your cost of living is NOT go-
ing up; it costs about the same to breathe, but the value of your money IS going down,
for reasons which are suggested elsewhere in this issue. We are not increasing the
basic cost of domestic subscriptions, but we cannot continue to offer much discount
for long-range ones. You do save the cost of a (small) beer on a three-year sub, or
half a beer if you add the 5c¢ to enrich iir., Bethune's Treasury, but there you are.

Incidentally, talking about money, I have been involved in ordering equipment
costing vast sums of money, and I have been struck by the disparity between the cost of
equipment sold te laboratories compared to sales on the open market. The labs are
charged considerably more for the same stuff. For example, instead of paying at least
£30 .for a good stirring motor, we looked around and got a lovely one for £15-- but it
. was called a sewing machine motor!? .

The first article about Cemputer Boards appeared in the August Amateur Radio, as
I mentioned previously; the second one has now appeared in the December issue, and it
too will be of considerable value to people who have bought the Boards; there are more
articles coming up in AR on this and related topics. If you are not yet a member of
the Wireless Institue of Australia, you are missing out on a lot. Foreign subscriptions
are also possible, All enquiries to P.O. Box 36, East Melbourne, Victoria 3002. Tell

them that you were inspired to it by EEB. Ken will like that.

-In the August Coryra is an interesting announcement that their combined January

1970 issue will be an 85 page monster full of much useful information. As I understand

it, you <an get in on this if you send them your subscription immediately: Z1.60 per
year -- but in this instance it would be kind to add another 20c for post of the Monster.
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SPECIAL HONCUR . ; .
It appears that The Australian EEB has been awarded the following certificates of

proficiency by the "Amateur- Radio News service," an excellent organisation of Editors
of various club bulletins:

SPECIAL AWARD: Perfect (sic) Score in Technical Articles

FIRST: Technical Articles SECCND: Usage of Items from Other Publications

SECCND: hkasthead Category THIRD: Editorials ((heh heh))

SECCND: General Format ’

Each award was represented by an attractive Certificate, signed by the President of
the A.R.N.S. The Judging Panel consisted of Dick Ross, K2WGA, liel Snyder, WB2DLW, and
O. Perry Ferrell., Frankly, I am a bit staggered to receive commendation from such 3
distinguished panel. . i

I have always regarded certificate-hunting as nonesense, and the Russian mania for
.medals in the same light, but now that we are wearing the medals, it seems different
somehow. There is much work in publishing EEB, and not much to show for it save a cer-
tain notoriety at WIA meetings, and an occasional comment with renewals, So it is
rather nice to receive internationals recognition by A.R.N.S., although our interest is
somewhat broader than Amateur Radio, and even though we are a strange kind of "Club."
Yet, I suppose we are kind-of one, consisting of you good people out there who par-
ticipate, and who put up with our eccentricities. And RIG burning midnight oil trying
to make sense of everything, and Rod Reynolds with penetrating and expert comments, and
his good articles in spite of the verbal maths or theory. And Dick Ferris who churns
out good ideas faster than they can be put to paper. And numerous contributors who
have supplied more articles and ideas than could ever be repaid: Rich. Maddever, Les
Yelland, I. N. kallam, an Engineer in N.S5.%W., and many more. And the services of our
paid staff, all of whom contribute quite 2 lot more than is justified by the pay -~
with RIG picking up and delivering to each on pushbike; how quaint.

Even Gestetner P/L, Hobart, is a part of the group. Their cooperation has far ex-
ceeded business obligation. They like to make money like anyone else, but I believe
that their cooperation stems from their generally helpful attitude toward people. Their
help has made it possible to publish EEB in a more attractive form, to include more
interesting contents, and to do this on a budget which can only be generously described
as modest,

Why so many people to produce a thin Bulletin? e do it in spare time, as possible.

Vlhat next? EEB is entering on a new phase -- maybe. I look forward to a greatly
improved appearance, with the same old stuff inside. But I refuse to be the slave of
any system. If the experience with bond paper proves too much of a headache, or if you
don't like it, we'll go back to the blotter paper. And I refuse adamently to increase
total words-per-issue very much, for oft-stated reasons: EEB is to be read, not just
admired, I still don"t know what makes EEB unique (as many inform me), but I know that
it would be unmade if it got big and slick, It will be a little slicker, but there it
must stop. Success involves use. To be big and impressive without use is unsuccessful.

‘One further word: If you have a nice simple project of value to beginners and
such, please send it to Coryra (Box 649, P.0., Canberra, 2601), rather than to EEB. e
don®t mind publishing it, but we have so much other stuff, that it would take an age
before an article of simple type saw print. lle have recently received a very nice ar-
ticle on a Reflex Receiver, and have relayed that information to the Author.

And: we do not solicit articles on techniques of fixing television sets, for reasons
which will be explained carefully by our Assistant Editor in the Feb or March EEB. We
DO solicit articles on anything imaginative, experimental, useful, or useless, as long
as it features a commonsense treatment and tries to ask WHY, on a simple level. It need
not be wordy or elaborate or literary, but it should make technical common sense,
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Mounted on a printed circuit 24" wide, 3" long, 2" high. 9V operation, good sensitivity.
Sliding dial, with all-states system. 3 transistors, 2 diodes, Superhet ckt. £8.95

Z50mil Transistorised Amplifier:

Beautifully made, constructed on printed circuit board 43" long, 2" wide, 1" high. Four
transistors, 9V operation. Cutput Z = 8-15 ohms. Input sensitivity 50mV. .Comes com-
plete with volume control which is mounted on the board. £5.80.

Signal Injector., Skc=-2lic:

A must for all experimenters and servicemen, this unit will produce a tone rich in har-
monics of the abovementioned frequency range. The unit comes ccmplete with test needles.
Size: 1" x 1", 9V operation. Two transistors. ©3.50

Power . Transformers: . -
Ideal for use in power supplies for transistor operated equipment. 240V input, output is

switched for 9V, 12V, & 15V outputs. Current rating 3 Amps. Price: $4,00 plus 75¢c for
cost . of freight. Sorry about that?

10 Watt Stereo Amplifier:

S per channel, Cutput Z = 8-16 ohms. Fully transistorised. High and Low inputs. 240V
operation, Very attractive in appearance, in metal cabinet. Ready for connection to
your equipment. This unit is currently selling for $49,50 in retail stores.

''''' CUR PRICE: $35.45

WE ALSO STCCK a wide variety of top quality inexpensive components as detailed in previous
issues of LEB. We guarantee all items. e despatch all orders the day they are received.
‘Staff are active amateur radio enthusiasts dedicated to give the best service to fellow
hobbyists. PLEASE ADD 10c PACK/POST to EACH ORDER, Thank yous, KIT~SETS AUST.
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QUPLICATING SERVICE: Hobart and suburbs area only. Quarto paper £2.00/100 sheets, £5,00
per 500 sheets, Tax free, includes all materials and duplicating mper. For Bond paper:
#2280 per 100 sheets, #7,00 per 500 sheets. Above prices assume one side printed on each
sheet; for double-sided, add 80%. Free pickup and delivery,

== MCCNAH DUPLICATING SERVICE, 50 Bayswater Road, Moonah, Tas. 7009. Phone 726-412.
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WANTED: Cne National Panasonic 6 transistor lModel R~118, And one Viscount Transistor 6
for parts. R. Pfotenhauer, Pillinger Road, Mt. Gravatt, Brisbane, Qld., 4122,
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DO YCU LIVE in the Cutback ((or in Hobart -- Ed.))?? Do you have difficulty obtaining
components like SCRs, LDRs, Thermistors, Light-emitting Diodes, Lasers, Unijunctions, or
FETs? Are you finding that your Local Newsagent does not stock them? Try Radio Parts,
Pty. Ltd. We might not have all of them either, but we can certainly get them as reques=-
ted, What we do stock is a mountain of parts of all kinds, described in a large and
glossy Catalogue complete with pretty pictures; a wide variety of ordinary components is
included. The Catalogue costs £2,50 (or 10,00 for 2-year updating service, including
Catalogue), but you®l never look back. With this Catalogue you can order by post with
accuracy and confidence. If you don't use the Catalogue, order anyhow, and send enough
money; excess will be refunded, of course, RADIO PARTS PTY. LTD., P.0O. BOX 124,
Nerth Melbourne, Victoria 3051, Phone MMelbourne 302-224 or 302-764 for information.
(Come visit our showrocms for personal service, at 562 Spencer St., West Melbourne)
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FOR SALE: One 109 Transceiver, 2.5 to 5 Mc, with a.c. power pack. 30 or best offer.
-- C. Richardson, 45 Dimboola Road, Horsham, Victoria 3400.
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CCMPUTER_CIRCUIT BOARDS ARE AVAILABLE AGAIN! See technical articles in Amateur Radio, Aug
and Dec 1969, We sell the boards for lSc/transistcr; other components (diodes, resistors,
condensers, etc) free, Or 12c/tr in lots of 50, llc/tr in lots of 100. With each order
we can also supply technical information if requested.... Also available: 12BL6, 12AU7,
and 6SN7 valves, 30c each. Please add 10c P/P for each order.

-- P. GARDE, VK3ZDF, 184 Warrigal Road, Burwood, Victoria 3125,
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maple cases, Controls: Bass, Treble, Vol, Bal, Mic Vol, Monitor, and Selector. Separate
Mic. Pre-Amp for P.A., and separate compensated tape playback pre-amp. Headphone and Mic
jacks. Response 45cps-19kc., B.S.R. Macdonald auto-changer with matching wood base in-
cluded: f£147.50 for the lot., Amplifier plus Goldring DM10 Microphone ($16.80 value) for
. 119, post free -- J. Winters, 14 Punchard St., Innisfail, Queensland, 4860.
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EOR_SALE: Marchant Electric Calculatgr, desk-top model, in excellent condition. £105,
freight paid anywhere in Australia or territories. An electric calculator is very handy
for any kind of operations involving numerous figures; this one will add, subtract, multi-
ply, and divide; two registers. In any business it can pay for itself the first time you
compute accounts and income tax for the year. .

Blank plates for Addressograph Machine, 2¢ each, plus post; limit = 1000. These
are actually the frames in which the metal tabs are placed, and they cost more than double
this price new, These are in good condition. If you pay an addressing service to do your
work, you can save money in the long run by doing it yourselfs a suitable Print-out mach-
ine can also be made available for £30 plus freight,

Books: Power Supplies and Requlators, by Techpress. Simple theory and prac-
tice, very good for beginners, and for others who want to know more about power supplies.

S.A.E. for further detailed information about this book. £2.95, Post Free.

EET Principles and Practice, by E. Noll, published by Sams. Highly re=-
commgnded by EEB for readable coverage of basic principles of Field Effect Transistors,
and a number of useful circuits, including transmitters using ordinary FETs; Australian
equivalent types are readily available. FETs are the coming thing. They have all the

versatility of valves, without filaments. #£5.25, Post Free (Higher Elsewhere?.

-~AUSTRALIAN ELECTRCNICS, 32 Waterworks Road, Dynnyrne, Tas. 7005, Phone 237-670.
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HEAT SINKS AND TRIACS are still available, as illustrated in our advertisement in the
October EEB. Heavy black aluminium heat sink, 56 sq.in. area, suitable for one or two
heavy -semiconductors, 70c. Drilled heat sink, with porcelain standoff insulators, 90c.

Heatsink with Triac, Diac, and miscellaneous
parts for the simple lamp-dimmer/remote-switch ——LOAD I'f *
|

unit described in the Cctober EEB, £4.90. With 5_% oo K

only_3. fe tra parts you can also make a > TR#AC
simpiﬁ}?ﬁﬁiggggg lamp dimmer using the quite S aits N CoT IH4.?}{ = {%;ﬁ
conventional circuit shown here at the right: =~ c., = ok =
Ca is 0.01uF to 0.luF, depending on results = é% #*4ﬁhb*4ﬁal
desired. For lamp load, Cp=0.0luF, Ry = O. x , = X ;mﬁjﬁ;gw
For a motor load, Cp=0.05uF, Ry=1C0 ohms, It l Cal Cal ';
is not recommended to use a transformer load - e !

with this, or with ANY SCR~type circuit, because of the pulse-type nature of the output
waveform, A DIAC may also be used in place of the Neon; see Mullard Cutlook, Sept/Oct
1969, p. 59. Further information about TRIACS widely available in publications by GE,
RCA, STC, Motorola, Philips, most Circuits Books, Periodical literature (e.g. Cct *69 AQ).
=~ H. FIETZ, ¢/- SCIENTIFIC EQPT MFRS P/i, 2 Uren St., Magill, S.A. 5072. ADD 20c P/P.
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ECR SALE: Two Motor-Generators for picture/arc lights. 2ft wide x 3ft long, cast iron
base, plus rheostat. Price $200 o.n,0., exclusive of freight. lrite or call:
== L. B. HIGGINS, 46 Carlton St., New Town, Tas. 7008, Phone Hobart 83-659,
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CORYRA PUBLICATIONS offers Coryra, a magazine frequently mentioned in EEB, and suitable
for beginners and non-beginners., Subjects covered involve: simple receivers, oscillators,
power supplies, test equipment, and articles on radio propagation, testing, and fundamen-
tal theory. Coryra is available at $1.60 per year or %2.40 per two years worth of copies,
You may or may not receive copies for a year, but you will get some twelve issues or SO}
Coryra is even more haphasard than EEB, but for the same reasons: it is a magazine pub-
lished for Love in spare time. The latest news is the lionster Issue mentioned in RIG's
Editorial this month, consisting of various prints of 28 articles written by top engine-
ers, and describes full details, application notes, specifications of all types of fixed
resistors, condensers, variable resistances, and all common batteries. A limited edition
of this special issue of Coryra is being printed, and if you want it you must order it
immediately, It will be counted as part of your subscription time, but for this big is-
sue it would be most appreciated if you added an extra 20c for the postage; needless to
say the people adding the 20c will get first preference -- hi,
Cwing to much popular request we have printed VOLUME I again, available for

80c plus 20c postage (separate package from the HMonster Issue) ((EEB Ed., Note: How I
envy Roger; I wish we could get our previous volumes reprinted. But too much to do...))

-~ CORYRA PUBLICATICNS, i.0. Box 649, CANBERRA, A.C.T. 2601. ((Mention EEB, please))
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SILICON DICDES, Zeners in a wide variety of voltages (400m¥ or 14, 5% or 10%), 88mH Tor=-
roids, Heat Sinks, Valves, Computer circuit boards, resistors, transformers, CRO Tubes,
Power Transistors, etc etc, all at prices which beat everything in Australia, even after
customs duty! Air Mail post paid for orders for small components; £5.00 minimum; easy to
obtain bank draft for U.S. Dollars at any large bank. Send for free Catalogue:

== M. WEINSCHENKER, P.O. Box 353, IRWIN, PENNSYLVANIA 15642, U.S.A.
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ELUCRESCENT LIGHT FIXTURES for sale. Single-tube batten type, for 404 tubes, less tube,
52.00 each, Secondhand, overhauled, guaranteed, complete with starter. Callers only.
J. lUNTZ, 12 Voumard St., S, Oakleigh, Vic. 3167. Phone first: 573-216, TAM to 7:30AM,
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EXIRA SPECIAL LCW SUBSCRIPTICN RATES.to two fine U.S. Radio Amateur publications:
13 liagazipe, the largest independent radio amateur magazine in the world, every month

full of 2 wide variety of experimenters projects of all kinds, and of course controversial
Editorials. JA4.25 per year in groups of 3 or more; tell your friends!
Ham Radio Magazine, a really Different magazine, like nothing you have ever seen; articles
on a wide variety of subjects of interest to amateurs and other experimenters. Easy to
read, and worth reading. Not the largest magazine in the world, but probably the best!
For some strange reason Australians are able to subscribe to HR at the lowest rate in the
world ((we make less money than you do,too -- RIG)): #A9.00 for three years, in lots of
one oy more subscribers. If you want to see the very first copy published (March 1968),
both as a sample and as z valuable collectors item, send 20c; but if you send your money
for the 3-year sub, you will get the First Issue free of additional charge. You won®t
be sorry; ask anyone who has seen HR what they think about. it. Resubscriptions 3&38

~- Subscriptions for 73 and HRE available from: SjFkRd.

AUSTRALIAN EIECTRONICS, 32 Waterworks Road, Dynnyrne, Tasmania 7005,
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WHO;ESALE COWPCNENTS for sale., Available from the Victorian Division of the W.I.A. These
resistors, condensers, transistors, printed circuit boards, kits, FETs, etc, are available

at rédiculously cheap prices -- but CNLY TO \/.I.A. LIEMBERS (any Division), and only for *
private use. Send largish S.A.E, for free Cat: P.0. Box 65, lit. Waverley, Vic, 3149, -
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