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“I'm tough and rugged..

but the SWEETEST mike you ever owned!”

Yes, the Turner Model 99 Dynamic is the
greatest mike in the world for taking hard
knocks ... yet retains the perfect response and
sensitivity that make the 99 an outstanding
microphone value.

Indoors or outdoors — for ham rig, broadcast
remotes, sound installations — the Turner 99
is completely dependable. For mobile public
address systems, paging systems, communica-
tions or recording machines, the 99 delivers
crisp, clear results. Its smooth response is pot
affected by heat, cold or humidity.

Specify the Turner Model 99 Dynamic microe
phone with confidence. Use it with pride
Order from your Turner dealer or represent-
ative.

TURMNER
Model 99

Response: 60 — 9000 cps
Level: 52.db below 1 volt/dyne/
sq. cm. ar bigh impedsnce
Impedance: 50, 200, 500 chms

or bigh I=pedance
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Marcon @\\\ RapioTRONS

CANADA'S FINEST "™ RADIO TUBES
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In response to popular demand, Hammond have developed an output
transformer suitable for use in modern amplifier circuits such as the
Williamson and the musician amplifier, or other extended range audio
systems requiring large amounts of feedback over several stages.

PRI. IND. 5V 25 CY - 123 HY PRIL. IND. SV 60 CY. - 100 HY
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DISTRIBUTED THROUGH LEADING JOBBERS FROM COAST TO COAST

HAMMOND MANUFACTURING COMPANY

LIMITED

GUELPH, ONTARIO, CAMNADA




SIDEGANDS

Be field of elecrronics has undergone
ome tremendous changes in the past few
zrs. And to some extent, amateur radio
chnique and equipment has been changed
o keep pace with new developments. Bur
asot completely, for there have been
ome rather needless limitations imposed
the amateur fraternity =zs a whole by
few who are in a position to more or
less control what regulations are to be
in effect in this hemisphere.
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Unfortunately, although amateur equip-
=ent has heen modernized as quickly as
new ways of deing things became known,
our regulations in many ways have not
kept pace with technical know how. The
rules were written in many cases, back
in the earliest days of our hobby, and
they have been altered little, if at all.

For instance, to become a radie amateur
in this country, a code test is srill a
necessity, and this fact has kept a lot
of top brains out of the field., Perhaps
it has also kept down OQRM, but the fact
remains that we could use in our ranks
many of those now excluded because of
this outmoded regulation.

Tradition is a wonderful thing, and CW
is as traditional as rice at a wedding.
But sometimes tradition has to go out
the window in favor of something new,
and it is your writers opinien that now
would bhe a good time to clean house. A
lot of new ideas have come along, and are
in need of a better break in the radio
spectrum. And at the moment, efforts
being made to bring about similar changes
in the U.8. are being fought tooth and
nail,

What brought this column to a head was
a recent visit to the hamshack of one
of the locals - Vic Hastcings, VEIATE.
Vic is one of our more astute technical
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minds, #nd has pone in for everything
that can be builet, up to and including
radio telerype. An evening spent talking
on a teletype keyboard, conmtrolling = 2
meter rig transmitting to VEITC who was
watching the printed words roll off the
machine - and who was transmitting on
a similar rig, would convince anyone that
teletype needs a small part of some of
the longer haul bands such as 80 and 40
and 20 where its many advantages could
be realized. But such a change proposed
by one representative group, NARC. has
met with no success so far - and a lot
of opposition. Teletype isn’t the only
mode of communication demanding a change
in regulations. A preponderently large
portion of each of our berter bands is
still devoted exclusively to code trans-
mission, in spite of the Ffact that new
methods of reception in recent years now
have made such an unfair division of the
bands completely unnecessary.

Single Sideband, mobile phone rigs too
should be given some kind of a break, A
Single Sideband rig bothers AM fone ham
operators and vice versa. And yet S3B
stations can be less than one kc apart
and still give rise to none of the hor-

rible squawks and heterodynes of AM.

Mobile, because of its power limitations
could well be given a narrow slice of
some of the bands, so that they could
make better use of what in time of stress
will become our emergency communication
of most use to the amuthorities.

Rebellious thinking? Perhaps! And trad-
ition would suffer, but few hams would,
Let' s get the job done now and encourage
greater use of newer technigues as they
are developed. There's room for all. And
it's time =ll are given the same chance.
P.5. See vou on S5B on 20 and 75 now |

de VE3IWO
Fage 5




THE ZL SPECIAL

High-Gain Two-Element
Beam for Ten or Twenty

By F. C. JUDD (G2BCX)

ATA on the aerial to be described came

to the writer from New Zealand, hence
the name “ZL Special.” Little is known of
its origin save that it was designed in the
LI.5. A, just prior to the late war, for commercial
purposes. Since the war it has been modified
and developed for amateur use by W3LHI,
WEGZR and ZL3MH. Further tests and
measurements made by the writer may be of
interest,

Performances Claimed
Forward Gain : 7 dB {over a dipole).
Back-to-front Ratio : 40 dB down.
Broad Band Characteristic : Variation of only 6 mA
at 600 watts when tening from 14 to 144 me,

This was actually the information received
from & ZL correspondent, but the following
figures have been obtained from models made
to operate on 144 and 288 mc and from full-
size versions on 10 and 20 metres. At a height
of half-a-wavelength & scaled-down model
working on 288 mc and cut from the formula
given showed a forward gain of 7 dB as
claimed (equivalent to a four-element parasitic
beam), and a forward vertical radiation angle
of 15 to 20 degrees. These measurements were
taken over a perfect earth, i.e. a2 metal sheet
ground. The aerial radiates in one direction
only as a normal two-element beam, and has
a horizontal radiation pattern as shown in
Fig. 1. 1t is compact and easy fo construct
either as a fixed beam indoors or outside, or
as a rotating array on a suitable tower. 1t can
be cut to operate over a wide frequency band
from the formul® and measurements given,
without the tedious tuning procedure normally
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Though ir does not offer any theoretical proofs
for the results claimed, this article describes
an aerial array well worth trying by those
interested either in indoor fixed beams or
working in one or twe main directions only.
The design suggested can also be applied 1o a
rorary beam on the same principle—FEditor.

required to obtain peak performances from
the parasitic type of beam.

Constructional Features

The elements can be made of either self-
supporting tube, open wires or 300-ohm twin
transmission line. Tubing up to 1§ in. in dias
can be used without changing the dimensions.
The elements are parallel to each other and on
a plane horizontal to the ground, the general
construction being similar to the WEJK beams
{ree Fig. 2). Apart from rotating, the direct-
ivity can be reversed by “flopping the aerial

£/s PATTERM OBTAINED
METER 1' FROM INDOOR MODEL
ON 2E8MC AT 1 WAVE-

THEORETICAL 9 LENGTH OF HEIGHT

Fig. 1. Horizontal radiation pattern, compared with the
theoretical polar diagram, as obtained by GZBCX with
a scaled-down model of the “*ZL Special.”

Skywire



\ Wood spreaders

Fiz. 2. Construction of the “ZL Special,” points regar-

ing which are discussed in the text.

»

over.” A model constructed to operate on
288 mec was made with open-wire lines sup-
ported on a wood frame-work, and for 10-

metre operation a similar arrangement would
no doubt afford a compact and useful rotating
beam (see Fig. 3).

Electrical Characteristics

The aerial consists simply of two folded
dipoles fed approximately 135 deg. out of
phase, the impedance at the point of feed
being 70-75 ohms, so that a standard 72-ohm
twin line can be used for feeding (any length)

FORMUL/E
For Diagram of Layout see Fig. 4,

A. 492/F.mec % 0-95

B. 492/F.mc x 09

C. 984/F.mc x O-1

D. 123/F.mc

E. 246/F.mc x 0-77 (Matching stub for 300-ohm

fine).
F. 123/F.me % 09 (Phasing fine).

DIMENSIONS
10 metres 20 metres
A, 16ft. 3 in. A. 32ft. 6 in.
B, 15ft. 5 in, B, 30ft. 10 in.
C. 3Imh 6 in. C. T 0 in.
D. 4ft. 3fin. D. 8§ft. 7 in.
E. oft. 7 in E. 13fi. 3 inm:
F. 3fit. 10 in. F. 7ft. 9 in

1

Element “‘B" I
5
f’
~rororsv o

S . H

F
he
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¥
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i

LR LT

Fig. 3. For a rotating version of the “ZL Special™ described by G2ZBCX, thisi s a snitable arrangement.
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from the transmitter. Alternatively, a 300-ohm
line plus a Q-matching stub of 150 ohms im-
*pedance may be used (see dimension E in
formula). Both systems have been used on
models and each has worked to satisfaction.

The phasing line (F) can be made of
300-ohm ribbon feeder with the cross-over at
the centre, or from open-wire line made of
14 8WG wire spaced 2 in. If open-wire line is
used the length of the phasing link should be
reduced to 7 ft. 6 in. for 20 metres and
3 ft. 9% in. on 10 metres.

Contacts made by ZLIMH with VK's
resulted in 59 plus signals with the aerial only
10 ft. off the ground. He comments also on
very good reports from the W's and on the
exceptionally good receiving properties of
this aerial. G3YF (Chingford, London) has
been operating with the same design on 20
metres and has obtained reports of 89 plus
phone from VE5 and VE7 with 100 watts
input, and from W's and other VE's at
strengths varying from 56 to 59 under adverse
canditions.

MOISTURE-PROOF
SANGAMO TYPE 30 PLASTIC
CAPACITORS ...

SANGAMO Type 30 Capocitors are completely
moulded in Thermo-serting Plaskon — sealing the foil
mod paper agaimse moisture, asunog longer Life.

SANGAMO

COMPANY
LFASIDE, ONTARIO
Fales Represenfafives;—
J. R. LOMGSTAFFE LTD.
11 KING STREET WEST - TORONTO, CAMADA

LIMITED
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Phasing line of
300 ohm twin lead L

- [—

see [ext
| \{ 1t
= F. g -
h [ |
SI:IJb if —— T 72 ahm Ime
used far E o T
300 chm line
ieg TexXC
L B
y

ﬂ—-ﬁ— 00 ahm line

Fig. 4. Electrical layout sketch of the “ZL Special" ;
it is clear tha t the directivity of a fixed version could be
changed simply by throwing the aerial over. (See Fig 2)

10-metre phone. The performances obtained
from the scaled-down models support the

claims made for operation on the normal
wavebands of 10 and 20 metres.

« « « That's all it ever says. Last Hme I'Tl buy meplus
equipment, . . .

Skywire




Flexible Crystal-VF Oscillator

Describing a New Driver Circuit

By F. BUTLER, B.Sc., M.LE.E.

I_V transmitter design, it is customary to
==ploy quartz-crystal or variable-fre-
so=ocv oscillators as alternatives for the
s=pose of primary drive and frequency
somtrol. There are both technical and
ooerational reasons for this functional
s=paration, though in certain classes of
=guipment it is of advantage to be able to
combine the two. It has been found
possible to do this, using a circuit
developed by the writer, a theoretical
sccount of which has already been
cublished. (“Series Resonant Crystal
Oscillator,” Wireless Engineer, June, 1946.)

It is the purpose of this article to give
a2 simplified description of the new
arrangement with sufficient practical detail
to induce experimenters to give it a trial in
comparison with more conventional cir-
cuits. The distinguishing feature of the
new crystal oscillator is that it uses the
series-resonant mode of vibration of the
guartz plate, as against the more usual
parallel-resonant mode. Before going into
an explanation of the action of the
oscillator, it is essential to understand the
difference between these two modes,

It is possible to resolve into an equiva-
lent electrical circuit and so to calculate
the performance of most electro-mechani-
cal apparatus, including telephones, loud-
speakers, microphones, gramophone pick-
ups, sound-boxes and piezo-electric and
magneto-striction devices. The vibration
modes of a quartz plate are particularly
simple to determine by this technique, and
without going into unnecessary detail, it
turns out that there are two principal
modes, the characteristics of which are
simulated respectively by the series and
parallel resonances of a coil and condenser
circuit of extremely high “Q.” It trans-

February, 1952

The quest for new types of high-stability driver unit,
capable of accurate calibration, poes on unendingly.
Here are the details of an original arrangement, devised
by the author, the application of which is of particular
interest in the field of Amateur Radio.—Ed.

pires that the two oscillation modes occur
at slightly different frequencies, the series
resonance being a few parts in a thousand
lower in frequency than the parallel mode.
A further point emerges, in that the
series-resonant frequency is not greatly
affected by changes in the parallel capacity
shunting the crystal, whereas, in the
parallel case, there is an appreciable
variation. For this reason, the series mode
is almost always chosen for employment
in oscillators of the highest precision.
It is more usual for crystals to be operated
in circuits of the Pierce or Miller type, or
in some variation of them, so that crystals

|

-

S
>

HT 4

Fig. 1. Basic serles-resonant crystal ascillator circuit as
designed by the author.
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are calibrated for the parallel-resonance
operation which these employ. Though
higher in absolute stability, the series-
resonant crystals will operate at lower
values than the frequencies marked on the
holders and they must be measured or
recalibrated in the alternative circuits to
be described. This operation is easily
performed, using a heterodyne frequency
meter.

Series-Resonant Oscillator Circuit

One of the commonest drive-circuits
used in amateur practice is the electron-
coupled oscillator. This is a version of the
Hartley circuit in which the anode of the
oscillator valve is earthed at RF, and the
cathode is taken to a coupling coil or to
a tap on the tuning coil, one end of which
is earthed and the other taken to the valve
grid, through a grid-leak and condenser
auto-bias circuit. The tuning capacity
normally shunts the whole of the main
tuning coil. If a pentode or tetrode valve
is used, a further parallel-tuned circuit
may be connected in the anode circuit
(the screen being earthed at RF) and used
to select the fundamental or, more usually,
some harmonic frequency. This circuit
forms the variable-frequency oscillator to
be described, and it is the basis of the
series-resonant quartz  oscillator, the
circuit of which is given in Fig. 1.

It will be seen that this is a conventional
cathode-coupled oscillator, with a quartz
plate joined in series with the coupling
coil. At series resonance, the impedance
of a tuned LC circuit degenerates to a very
low resistance, being practically that of the
coil alone. The quartz plate, at its series
resonance frequency, is almost a short

circuit and so permits sufficient feedback
to sustain oscillation. The frequency is
selected by the setting of the main tuning
condenser C. Off resonance, the quartz
plate simulates a high reactance, the feed-
back is altered in magnitude and phase,
and oscillations stop. A milliammeter in
the anode circuit shows a dip in current at
the true resonant point, the rise on either
side being almost symmetrical in form and
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Fig. 2.. Practical circuit derived from the original Butler
oscillator, giving crystal or VFO operation at will.

Table of Values
Fig. 2. The Buotler Oscillator

Cl = 002 puF

C3i = 100 puF

C4 = 500 upF

Rl = 50,000 ohms

R2 = 30,000 ohma

quite different from the readings observed
in the case of a Pierce or Miller circuit,
where a markedly unsymme rical charac-
teristic is encountered. This tuning
property is one very useful feature of the
new circuit, and makes it extremely easy
to set up on frequency.

To operate the system as a VFO it is
sufficient to join a short-circuiting switch
across the crystal.

The elementary arrangement in Fig, 1
suffers from one obvious and one more
obscure disadvantage. In the first place,
quartz is an insulator, and so the flow of

Skywire



emoce carrent is prohibited. To avoid this
gz EF choke is connected across the
====]. The value of this choke is not at
all o=itc=].

T==re is another objection to the circuit
#s = stands. This is due to the capacity of
= guzrtz holder, which may permit
se=cent feed-back, at frequencies remote
“om the crystal resonance, to start self-
ss='lztion. This defect is avoided by the
== of a neutralising circuit, shown in
=z 2. In this, the main tuned circuit LC
= the same as in Fig. 1, the values being
selected to cover the desired range of
‘r=guency. The coupling coil is centre-
=rped, and a neutralising condenser,
ezgzzl in maximum capacity to that of the
crystal holder, is joined between one free
==d and earth. The other end of the
coupling coil is connected to the quartz
crvstal, As before, the RF choke serves
merely as a DC path for the valve anode
current. A tetrode is shown, in the anode
circuit of which is a second tuned circuit
set to the fundamental, or preferably to
some harmonic frequency.

In setting up an oscillator of this type,
the first step is to choose a coil which will
tune, with the main variable condenser,
over the desired range. Each half of the
coupled winding should include about
one-fifth of the number of turns used on
the main coil and should be well insulated
from it. The neutralising condehser
should normally be an air trimmer
covering say 3-30 puF.

To adjust the oscillator, first short-
circuit the anode coil, and with a meter
in the HT lead, set the neutralising
condenser about half-scale and tune the
main variable condenser slowly through
its range. A pronounced dip will be
observed when the setting is correct. Note
this reading, then search for spurious
responses at other settings. These can be
climinated by trial adjustments of the
neutralising condenser, If the tuned
circuit covers an exceptionally wide range,
it is possible that a harmonic response of
the crystal ill be excited. This must not
be confused with some undesired feed-
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back instability. Having adjusted the
crystal circuit, remove the short-circuit on
the anode coil and tune this circuit to
resonance. Practically any tetrode valve
and any type of crystal from 50 kc to
10 mc can be used in the circuit. With
reasonable HT voltages, crystal current is
low and the output and efficiency are both
high. Grid leak and condenser values are
normal, e.g., 30,000 ohms and 100 puF.

Multi-Crystal Operation

A remarkable property of the circuit is
that a number of crystals can be employed
simultaneously, all joined in parallel,
without any form of switching. The
desired frequency is selected merely by
tuning the main condenser and watching
for the separate dips in anode current.
MNaturally, the anode circuit will need
re-tuning to each new frequency. Multi-
crystal operation requires only an increase
in the setting of the neutralising condenser
to allow for the increased total holder
capacity. The crystal frequencies must not
be very closely adjacent, or there will be
some interaction, In any of the circuits
described, VFO operation is secured by
connecting & short-circuiting switch across
the crystal, or bank of crystals. It is well
to remember that VF oscillators of high
stability should be operated with a large
fixed padding capacity and a variable
portion just large enough to sweep over
the desired frequency range.

As a refinement, voltage-stabilised
supplies can be used, but this is not
normally required.

The form of oscillator described has its
principal use as a driving soarce for an
RF amplifier. In addition, it can be used
in a signal generator or in a heterodyne
frequency meter. For these applications,
the tuned harmonic selection feature is not
required, and a simple triode oscillator
can be used. The possibility of wotking
on one of a number of spot frequencies,
with an easy change to variable-frequency
control by the use of a single switch,
makes the circuit extremely convenient in
operation.
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-=—TUNING
CONTROL

The “Q5%er” Idea

in Detail
i i @ = able

the BC-*{SB in de}all and to pmw{;e the Cl0(A, B) = ﬁ'ﬂhﬂpﬁpF total, mica
necessary information for its conversion to C”Eﬂ% - gnugznmgm;&v o
the “Q5'er,”” This was described very L b AT e

. < C20(A; B, C) = 05 01 4 -05 pF, 300v.
l.'!I‘lEﬂ}’ in Q8T for January, 1948, under the A cz"ff — 345 IﬂF mica, 40{'; e
title *The Lazy Man's QS5'er’, but as C29 — -006 uF mica, 400v,
the equipment is quite well known in E;f = Igﬂ“f e%-e";;fs“

f i = wF, mica, 400y,
America, no very full details of the C32 = 5§ uF clect; 300v.
BC-453 were given, €35 = 720 puF mica, 400 v,

This receiver is part of a multi-band T3 = Ml ceainly
S ; €12, 13, 14, 36 = Part of 1st IF
service mstalIatmI}j anE covers the fre- Cl17, 18, 19, 37 = Part of 2nd IF
quency range 190-550 kc. It is a 6-valve €21, 22, 23, 38 = Partof 3rd TF
superhet having a 12SK7 RF amplifier, CH'E“E? & f‘“‘:’f BFO assembly
12K8 mixer and oscillator, 12SK7 Ist IF e et
amplifier, 12SK7 2nd IF amplifier, L4, 5 = RF Osc '
12SR7 2nd detector and BFO, and 12A6 Lﬁ.; - ;atdIfFﬂgskc
audio amplifier. The intermediate fre- i S
: h ; L10, 11 = 3rd IF 85 ke
quency is 85 kc and the HF oscillator coil L12, 13 = BFO 85 kc "
Rl. 4,9 = gm uh:lﬂsl;!iriwau
R2, 20 = 2 mego =watt
Table of Values R3, 14 = 51,000 chms §-watt
ES = 150,000 ohms f-watt
Fig. 1. Essential Details of the BC-453 6, 18 = 510,000 ohms t-watt
R7, 8,13 = 200 ohms }-watt
Cl = 11puF mica R10 = 360,000 chms j-watt
C2 = 15puF variable R1l1, 19 = 100,0{0 chms f-watt
C3 = 100puF ceramic R12 = 510 ohms {-watt
C4 (A-G) = 4d-gang 346 puF R15 = 20,000 ohms -watt
C5 = 3 uF clect; 300v. Rl6, 17 = 150,000 ohms {-watt
Ca, 7, 15CA, B, C,)=3 x -05 uF, paper 300v, R21 = 1,500 ohms §-watt
C8, 24, 26 = 200 puF ceramic R22, 23= 7,000 chms 7 watt

Page 12 Skywire
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L5 has a lower inductance than L3 and
therefore tunes to a frequency equal to
Fs + Fi.

So as to obtain a reasonably uniform
sensitivity over the tuning range, C39
across L2 serves to tune L2 to a frequency
lower than 190 kc and by so doing, in-
creases the amplification at the low fre-
quency end of the band covered.

The intermediate frequency consists of
six tuned circuits and two valves ; L6 and
L7, 125K7, L8 and L9, 12SK7 and Li0
and L11. In this receiver the magnetic
coupling between coils in each IF trans-
former 1s wvariable between an over-
coupled value (bakelite rod, protruding
through the top of the IF transformer,
*down™) or an under-coupled value
(bakelite rod **up™). When the receiver is
purchased it will have the rods in the
following positions : 1st and 3rd IF
transformers, rods down ; 2Znd IF trans-
former, rod up. During alignment all of
these rods should be wp. This will be
described later., Care should be taken to
use a screwdriver with an insulated
shank when adjusting these transformers,
as the rotors of trimmers C36, C37 and
(38 are not earthed.

The second detector is one diode of a
125R7 ; resistance coupling is used to the
input of the 12A6 audio amplifier, which
hasa 2-2 ; 1 step-down output transformer
in its anode. The triode portion of the
125R7 is used as a BFO and is composed
of L12 and L13, the grid and plate coils of
a tuned anode oscillator. C27 and trimmer
C28 are tuning capacities ; C33 is con-
nected between the anode of the 125R7
and the grid of the 2nd IF amplifier. The
junction of R15 and R17 goes to a contact
on a switch in the control unit (not shown
on the circuit diagram, but called Adaptor
FT-260-A and it replaces Adaptor
FT-230-A which will be found in the front
of the receiver). The other side of the
switch is connected to ground. This
switch works in reverse to normal ; when
the switch is closed the BFO is off, the
junction between RI15 and R17 having
been grounded and the HT removed
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from the 125R7 anode ; therefore, fo
CW reception, the switch is opened. The
2nd dicde of the 12SR7 is grounded.

The gain control is a 50,000-0hm
variable resistor ; again, this is not shoss
on the circuit diagram as it is located =
unit FT-260-A., The cathode circuits of
the RF and 1st IF amplifiers are completed
to ground through this resistor ; as it =
increased in value the cathode/grounc
voltage increases and therefore the gain 1=
reduced,

V1 and V2 are small neon lamps acting
to protect the receiver when exceptionally
strong signals are received ; they strike at
about 80 volts and any increase in voltage
increases the current,

The difference between (A) and (B)
type rececivers is a very minor one. In
model B, the secondary winding of T1 has
a tap for use if low impedance headphones
are employed ; normally, the set is
received with two wires on terminal 3 of
T1, for 8000 ohm impedance headphones.
To convert to 600 ohms, remove these two
wires and connect them to terminal 6.

The full circuit diagram is shown in the
drawing,

Conversion to Q5%er

When received, this set will be wired for
25 volts, i.e., the six twelve-volt valves are
wired in series/parallel. As it is much
easier to find 12 volts than 25 volts, the
heaters were all wired in parallel. There
are a few components and some wiring
which are not required : while a poten-
tiometer, switch and jack for volume
control, BFO On/Off and headphones,
not incorporated in the set, are necessary
additions.

Turn the receiver upside down and
remove the baseplate by means of 14 bolts
round the sides. Now, with the set placed
so that the front is towards the left, the
following operations are carried out.
(The photographs and drawings will
assist in the location of the components
mentioned).

(1} Remove choke L14 by undoing two
Skywire
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screws at sides, replace screws to hold two
soldering tags in place, remove white
z=ds from choke ; one goes to pin 6 on
23 at the rear of the chassis, the other to
=in 7 on JI at the front end,

12) Conversion of filament wiring to
12 rolts. Now that L14 has been removed,
e 3-pin power plug to the dynamotor is
visible ; in the writer’s case this was left
s a 12-volt dynamotor was available.
ilack lead on pin 1 is negative, white lead
om pin 2 is positive filament, going to
pin 2 of V8 via condenser CI6C. Remove
white lead from pin 7 of V8 and earth this
pin, replace white lead on pin 2 of VB,
thereby joining positive filament to pin 7
on V7, earth pin 2 of V7. On V5 remove
white lead from pin 2 and join to pin 7,
earth pin 2, Remove white lead from pin
7 which goes to pin 6 on JI. On V4
remove bare wire from pin 2, cover with
sleeving and join to pin 7, earth pin 2.

(3) J1 complete with can is now re-
moved to make room for BFO switch,
volume control and headphone jack,
which will all need to be small components
to fit in. The leads which are nceded are :
Black lead from pin 4 ; rted lead from pin
5; green lead from pin 1 ; and a ground
in place of pin 2. The leads from pin 6 and
7 have already been removed.

(4) The construction of the panel for
the extra controls is best seen from the

photographs. It utilises the small front
panel of FT-230 A. The circuit of Fig. 3

fu

= £

is drawn round J1 for clarity.

Now replace the baseplate and turn set
up correct way.

(5) Normally, the dial is driven by
means of a cable from the remote control
unit, or by a local control unit MC-237-A,
either of which may be found on the
surplus market. If not, an adaptor can be
made by getting a piece of $-in. copper
tube, cutting four slots 90 deg. apart in one
end and forcing this over the toothed
drive visible in the hole to the right of the
dial. A small }-in. spindle knob is put on
the other end. This modification is only
necessary if the set is required as a separate
recejver.

(6) Remove cover to give access to valves
and IF transformers. Now, as has been
stated before, the IF transformers have
provision for two settings of coupling, the

C.W. "PHONE
7100 ke. (day) NATIONAL 3875 k.
8550 ke. (night) CALLING 14,225 ke,
14,050 ke. AND 29,640 ke.

28,100 ke EMERGENCY FREQUENCIES

During perieds of communications BMETrEEney
these channels will be monitored by stations of the
National Emergency Net for personal-inquiry traf-
fic. At other times, these frequencies ean be used as
eeneral ealling frequencies to expedite general traf-
fic movement between amateur stations, Emer-
genoy traffic has precedence, After contact has been
made the frequency should be vecated immediately
to accommodate other callers,

The following are the National Calling and
Emergeney Frequencies for Canada: c.w, — 3535,
7050, 14,060; 'phone — 3815, 14,160 ke., 28,250 ke.

UNGAR...

<OR sOLDERING Agnum

“HAS THE BNGLE"....

Mo. 537-C
PENCIL TIP FOR THOSE
“FAR-AWAY-PLACES”

Fits regular 776 Ungor hondle ond mokes fost friends with servicemen and technicions, Most

jobbers can supply from stock.

UNGAR Etectece ol G of Cumacte

44 DAMFORTH RD.
TORONTO 13

February, 1952
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idea being that normally the set is aligned
with loose coupling and then the coupling
is increased to give a broader band. Un-
screw the caps from the top of each IF can
and beneath will be found the bakelite rod
mentioned earlier. Carefully pull these
out about a } in., their maximum travel.
The centre transformer is already set in
this way and does not have to be touched.

Receiver Coupling

Coupling the BC-453 to the normal
station receiver depends on whether it has

=

_
—
-

Fig. 3. Circuit disgram of the gain and BFQ coentrol.

double- or single-ended valves. If they are
double-ended, twist an insulated wire
round the grid lead to the last IF valve
(HR.O, etc.). If it uses single-ended valves
the same is done to the detector diode
plate pin. This lead should then be
screened (to stop break-through from
ships) and taken to the aerial te minal on
the BC-453, Use very loose coupling,
otherwise the BC-453 will dverload.

MNow connect, through J2, a power
supply delivering 12 volts AC at (0-9a, and
200-250 volts DC at 40 mA ; connections
are shown in Fig. 4.

There is a choice, on CW reception, of
using either the BFO in the station receiver
or that in the BC-453. It has been found
that for optimum selectivity it is best to
use the one in the normal receiver. At the
same time, the AVC can be left on if the
BFO in the BC-453 is used, and the
S-meter also becomes operative.

Page 16

Actually, to get the best from the AVC,
the line voltage should be taken from the
12SR7 in the BC-453, but without thes
modification the gain is exceptionzl. Te
obtain AVC control is simple, as there is =
spare diode on the 128R7.

Operation of the Unit

Tune a signal in on the station receiver
using the S-meter, then carefully tune the
BC-453 to the IF of the receiver (crystal in
“sharp™ position) ; it will be found tha:
with an 59 signal real single-signal recep-
tion is possible, there being no signal on
the other side of zero after setting the
“rejection notch” of the crystal to take
out the remains of the signal.

It is possible to obtain a form of
selectable single-sideband reception with
this set. By detuning a telephony signal
one kc from the centre position rowards
the unwanred signal, the wanted signal is

FRONT REAR

¥ B

12 Looking down on top of set

attenuated by 5dB, but the unwanted
signal is attenuated by 30dB. An audio
filter in the headphone lead is used.

It is proposed at the writer's station to
replace J3 with an octal socket and feed the
power in there. Modifications in wiring
necessitated are as follows: Same pin
numbering used as on J3. Take lead from
pin 3 of J2 and join to pin 6 of (octal) J3—
this is positive HT. Remove red lead from
pin 7 which goes to cone end of LIS5;
remove red lead from pin 5 to joint at top
terminals of R22, R23 ; remove both red
leads from pin 4—that the one which goes
to C15C is cut out, the one going to the
front panel BFO switch is joined to C15C
in place of the one taken off.

Skywire
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R — Alpha and Omega

IN RECENT ADVERTISEMENTS we have
wlked abour some of the key features in the
design and eonstruction of B, & A, Reproducers,
naocably—

Totally-enclosed, high efficiency magnet
systems (A)

Permanent volce-coil alignment due to
Co-axial Constructlon (B)

Zero external field (C)

Voice-coil leads moulded into centring
member (I¥)

Full tropical protection

Taken separately, these are our particular solutions
to common  problems.  Their combined  effect
on the reliability, performance and value of the
finished product is best shown by the continuing
and growing demand made upon us by leading
set-pmkers here and in other countries. We will
gladly provide every opportanity for you to
make yvour own independent judgment.

REPRODUCERS anND AMPLIFIERS LIMITED

ASTRAL ELECTRIC CO. LTD.

44 DANFORTH ROAD, TORONTO, 13

MEMBER

L




s NEW! ms A NATIONAL ! ITEY

Sleek. Low-Priced Beauty is Most Compact

General Coverage Receiver Ever Built!
SIZE: 11" wide 7" high, 7 daep.

USES MINIATURE TUBES : ; :

AND UNIGUE BAMDSPREAD DIAL plate  suparhateredyne roceiver covering oll major
broadeast and shortwave bands that is smaller than the

Here is Matisnal's lotest engineering friumph! A com-

Mew miniolure lubes moke possible new

sensitivity and performance, Unique plastic average fable rodiel Mew design makes possible o
bandspread dial is adjustable ta assure standard ef performance never before achieved in =o
cemplele lagging accuracy. compact @ racdiver!

TUBE COMPLEMENT: 12BES, converfar; 12BAS, OW oic

—IF amp.; 128M6, Znd det-lst qud—A, W, C.; 50CS, COVERAGE: Entire frequancy range from 540 ke, to 30 me.

oudio avtput; 3525, rectifier, Veice, music of code,

FEATURES: Senstive and selective superhet circull. Slide
rdle general coverage dial with p-nl.;cgl_ Fnrgign, amoteur
and ship bords clearly maorked, Separote bondspread

logging scole usable over enlire range. Built-in spaaker,

COMNTROLS: Main turing, Bandipread, On-OfFf and
Voleme, Recaive — Stondby, Bandswiich, AM-CW, Speaker-

Fhones.

SEE THEM AT YOUR SUPPLY HOUSE

Represented in Canada by

CANADIAN MARCONI COMPANY

B4l BAY STREET, TOROMNTO, ONTARIO

VAMCOUVER WIMMIPEG MOMTREAL  HALIFAX  ST. JOMM'S MFLD.

- -

wil &y



POPULAR =252 COMPONENTS

TRANSMITTING CONDENSERS

bini 5 Peak | Mo, of
Capacity c;;,m::ﬂ | Length  Air Gap VoT:ast | Plaies
. SIMGLE STATOR MODELS
100 Maf, | o5 | 3 | oser | 100 | §
150 11 [ o5 1000y, 14
250 13.5 A SOda™ 00, 7R
300 15 | 3 gagr | 1000w 2
TYPE TMS IR NERE 2L IE
i DOUBLE STATOR MODELS
50=-50 Maf &4 an 025" | 1000w G=h
100-100 737 3 oRa 1000~ a4
5050 10:5-10.5 an Lo FO00. | 11-11

This is & condanser designed for transmitter use in low power stages. It it cempact, rigid, and dependable,

Minimum Poak Ma. ol
Capacity Capacity | Length .l Alr Gap '.,rnTu!. F|Il:l
SIMGLE STATOR PIHCIDELE
35 Ml 7.8 [ P Ry L 1500y, 7
=0 il figm 477 150, &
5 o g 47 1500, 13
100 10 b 047 V500, 17
A A A N
250 115 433 D47 1500w, i TYPE TMK
DOUBLE STATOR MODELS
3535 Mnf. 7575 | 3 oy | osoow ! 79
50=50 -8 3" 47 1500, ]
100-100 1010 | alge | o4y 1500v, | 1717
Swivel Mounting Hardware for AR 18 Cails

Thic is a new condenser for exciters and low powar framsmitters, Spacial provision has bean made for mounting
AR-1& coils in & swival plug-in mount on either tha top or rear af the condenser. For stand-off ar panel mount

HEUTRALIZING NC-500U  With standol inrsulator

COMNDENSERS: Far neutrolizing low power beam

tubes requiring fram 5 1o 4 mml,

Tha MC-B00A disk-tvpse newtraliz-  ond 1500 mox. total vels such os

Ina condenser iy suitahle [or the thedld The MCA00U is supolied

140, 351G, 808 and stmilar tubes,  with o G510 sandol insulator
It iz equipped with o clarp for "TU BY" COMNDEMSERS

locking.
Tubulor candensers providing shorl

r.f. path batwesn plate ond cath-

cda for tubei hoving the plate

conngction at the top. Dasign re-

duces harmonics and halps alisi-

nate porositics. 3000 wvalk or
o o 1,500 wals. 15 amfd

AT YOUR LOCAL JOBBERS

Represented in Canada by
CANADIAN MARCONI COMPANY
841 BAY STREET, TORONTO, OMTARIC
VAMCOUVER WINMIPEG MOMNTREAL  HALIFAX ST, JOHM'S MFLD,

NC-800A
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! Prepared by C.B. McKes, Engineet ing Africa T ohs e e am B =TT
i Diviskon, CBC-Internaticnal Seryice Corthbean 9 7 7 l& 14 14 2% 28 18 14 14 14
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L be used. They are for normal F layer cransmissicn and don' £ Mon treal PR T S o m }
H - Figahteliay : f ; R 7 07 4 7 T 14 14 14 o4 7 7T M
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NATIONALLY ADVERTISED NAME

e BRANDS wnow avaiLABLE AT
RADIO CENTRE Tri8aND AMATEUR‘iﬂ@)

CONVERTER - “mmmvmsmey

L STEERING POST |
/ MOUNTING BRACKET |
TEST EQUIPMENT s '

COMPLETE LINE OF KITS AND s =~ - ; e
FACTORY-WIRED INSTRUMENTS j :

AS ADVERTISED IN RADIO & - 10-11. 20'and 75
TV-NEWS.IMMEDIATE DELIVERY!

oo (@

Condensers RCA TUBES

LOWEST PREVAILING WHOLESALE PRICES
IN CANADA
MAIL ORDERS PROMPTLY FILLED
WRITE : - MAIL ORDER DEPT
72 CRAIG ST. WEST, MONTREAL




HEARVIPARIDES

Skywire Homaods must pertain to amateur raodic. Rotes are 20 cents per word, per iz-

commercial, nen-profit advertisements by experimenters or licensed rodic omstescs
Full remittonce MUST accompany copy. Print plainly and count address in the sos=l
Do NOT send personal checks unless exchange is included. Mail to Skywire, Tors=z:-

HALLICRAFTERS SX-42 25 cycle receiver,
complete with speaker, $£325.00. 150
watt PPBO7 final BAGT? oscillator, BOT7
buffer, aontenna tuner, all bandas with
plug in coils. This is all contained in
Hommond 6 foot cobimet with 100 watt
807 modulator and speech amplifier. The
best cffer over $200.00 takes thia. Alsc
have Collins 32-V transmitter, 60 cycle.
VHF-152A, deluxe TB5-50D and PE-103
dynamotor with contrel box and cables.
What offers 777 Write, T.W. Clemence,
2278 King Street East, Hamiltesm, or
contact YE3KEM. Be generoue - these are
being sold to close homs’ estates,

Monufocturers

of all types of
fixed topacitors ~ 5
@ for all radio #F
ond eleciricol

=

PR noyoi"

RECEIVER. 1155-A, with power sucply ==
speaker for sale, $B0.00. This is f=11
converted and ready to put on the =ir
Excellent conditicon, Arn. Caatrmcc:i
R.H. #3, Niagara On The Lake, Omteris.

L}

FOR SALE, like new, Natiomal HRO, com-
plete with coila, speaker, rack. Price
£225.00. Fred Ledger, 7B Alexonder St.,
Sherbrooke, Quebec,.

FOR SALE, like new, No, 19 Army troos-
mitter-receiver, 807 final, 2 to B mcs,.
12 volt DC or 60 cycle operation, com-
plete with power supplies, headphones,
mike, key. connectors, aerials etc. Make
cffer. YEIBYD, Box 268, Mattawa, Ontario.

A QS0 Contest, open to gll Ontario ama-
teurs, sponsored by the Ontario Phone
Club will be held on Sundays March 9th
and 16th, 1952, from 10 a.m. to 10 p.m.
Purpose of the contest is to enable CW
phone operaters to become mere familiar
with both types of operating. Two awards
will be made. The CW trophy will Le
known as the Sparton Rodie Trephy, and
and phone award as the Columbia Record
Trophy. Both donated by Sparton of Canada
vill be suitably engraved with winners
call and year of presentation. Three wins
give permanent possession. From 3500 te
3725 is for CW, 3725 to 3800 kc for the
mobile thones running 100 watts aond less.
3725 te 3800 ke is also for phones of 30
watts up. Ne multipliers - one point for
#ach contact, phone to phone, phone CW,
and vice versa when contocts are made in
designated ports of band. Judges, CW, VE
30U, HP, phene, 3Y].FQ. Logs to be sent to
E. Kimble, Sparton of Canada Ltd., London
up to midnight, Maorch 3lst, 1952.
Skywire
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cLaR@sTAT
TV CONTROL REPLACEMENT voscwsme

Be sure 1o sigle the Clorostot Standard cr BTV
ealalegy sumber for ocel control you  arder
Since ikers are cver 327 differonl controls.
broken deown imte 222 KTV pumbers {(Exacts
Duplieate] and 105 Stamdard numboes, 5 ls
i=perative thal calaley sumbere be camfally
wdkered {0 if misvickor are o be ovolded

ALWAYS AT YOUR SERVICE!

SEE THEM AT YOUR SUFFLY HOUSE DELIVERY ...

Yaur at |chber inlmina a ref -]
1 Acck of controls ond ciher sssentiol replace-
ler yaur comvenience. Yeu con draw
ctly frem b jekber’s stock, thereby mving
preclous Hme and money. Clarostal malniains o
VAHCOUVEL  wiemPEl mOWTEAL  <ai@ax  §F J0esid sk lorge fobbers' invenicry af the Clarcalat plant,
upan whizh the jebbar san draw in @ kurry. Yea,
Clareelsl mesne FPAST DELIVERY.

Bapremered = Cossde

CAMADIAN MARCOMI COMPAMY

4T BAY IPRECT, TOEOMNI0. ChTalsd

e e L LT e s TR R =T T E T T T T e AT TR e VR T e TR s VR e e
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O e

jallicratters

" The Toxdie Hand Kadie'

NEW LOW PRICE

Model $5=38B the rodia thet amezes even

the experts! Fulls in broodcost stotions in weak signal
areos where ordinary sets foil, Also offers world-wide
receplion for the short-wove |itener and the new
redio omotew, Hos reguilor communicotions-type
cantrels for greater Aexibility of operotion. Covers
Broodoost Band ond three thort-wove bonds 540 ke
fo 32 Mo

Mogimum sensifivity ond seleclivity from expertly
angineered chossis —for superior to ordinary rodics
hawing some number of tubes. Separate Fine Tining
gontrol fo seporote stolions on crowded sharl-wave

bands, Built-in PM speoker. Oscillotor for recaption
of code signals. M'ﬂde,

Groy steel cobinat. 127" wide, 77 high, 74"
deep, Four tubes plus rectifier. Far 1135 ¥, AC er DC. AT YOUR LOCAL JOBBERS SHEE'B

ROGERS MAJESTIC ELECTRONICS LTD.
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HOW'S UR 0BS 14?

Official Bulletin Nr 330, Jao 17. 1957,
ARAL cnnounces the ovailability of a Hef-
erence Guide for Code Trainees. The guide
contains a biblicgraphy of articles on code
training, a schedule of WIAW practice
transmissions, code charts and helpful
suggestions, Copies will be sent gratis,
to those learning the code, to individual
amateurs or club groups emgaged in assisting
pProspective omateurs to learn the Continen-
tal code. Address requests to Communicotions
Dept. ARAL., W. Hartford. Conn.
Official Bulletin Nr 331, Jan 24, 19572,
Additional statioms are needed in the cur-
rent ARRL pregram of on the air code prac-
tice for persons wishing to learn Continent-
al code. Schedules may be arranged to suit
the convenience of cocperating amateurs and
will be published in QST. A combination of
voice and code tronsmissions is considered
te be most effective. Suggestions for con-
ducting code lessons over the air are now
available from ARAL. If you are willing te
assist in this pregram, send o postal or
rodiogram te ARRL CD indicating so and you
will be furnished with complete detaoils.
Official Bulletin Nr 332, Jan 31, 1852,
ARRL invites applications for its Official
Obgerver appointment. League members resid-
ing in any US or Conodian sectisn are elig-
ible. The various claosses of Observer

appointeent include categories for fome ==
CW checking which require only receivizs
equipsent ond individual skill. A1] om=tescs
interested are requested to write L1FRI =T
for application blanks, a sample OO Bulle::

Official Bulletin Nr 333, Feb 7,
All amateurs are urged to consider the ==-
visability of participating in their lee=:
civil defense program in preparatios far

for implementation of the proposed Rosis
Amateur Civil Emergency Service. Yeur loc=l
EC will be glad te sign you up in the AREC
with this in mied. If no local EC. give your
recommendation of a qualified amateur fer
the post te your SCM.

Official Bulletin Nr 334, Feb 14, 1957,
Canadian Heodquarters of the Boy Scouts Ass-
ociation is emcouraging Scout Leaders and
Senior Boy Members to take part in apd learn
amateur radio, It is hoped that cdult leader
and boy will be introduced te our hobby
and that they may thereby further their
emergency service training. Through Conadiam
national magazines, Scout leaders and scouts
have been asked to contact radic amateurs
in their community if interested. Canadian
amateurs are urged to give members of the
Boy Scouts Association whatever assistonce
and direction they may need. Check with your
local Sceuting groups, if possible.

(=]
[T'Y]
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’.H.ﬂﬂd Office and Factory

AJAX, Ontario

Milliammeters, Voltmeters, Tube Testers,

Analyzers Obscilloscopes, ete.




ERRATA
TEILHATION OF JACKEOHW smODEL &5F 1M JANUARY SEYWIRE
SHOULD HAYE BEEH AE FOLLOWS
105 - 130 Valis, 50 - §0 Cyclas
oo S0 Wanrs
20 to 20,000 Cycie
¥Fooor 1eycle
. Logerithmic
FLa
10, 250, 500, 5000 Chms and High
SO0 M liiwetre
Contiresunly Verishle
Lnax than 5% Distorilon @ all frequencies
Flug or Mienn | OB 30 - 15,000 eyeles
Browr rare than 80 08 of meximem outpun
L P-BO, 18517, 26F 8 furnisked installed
137 Wide, T High, 75" Deep
26 Lhbe.

Cr CHARACTERISTIC. .
YEL

THE BADIG CONEAE 72 CRAMG 5T. W., MONTEERL

DX (TH’s
EAGAF Bartolomeé Pina, Casa de Espana 2.
Palma, Majorca.
EAslM Box 324, Palma, Maijorca,
EASHS Box 16, Tenerlie, Canary Is.
EAIRK Box 215, Tenerife, Canary Is.
FFRIC Box 209, Dakar, French West Africa,
FMTWE Box 281, Fort de France, Martinique,
F.W
HCTED Box 340, Quito, Ecuador.
HS5155% King, c¢/o American Embassy,
Bangkok, Siam.
| MP4BAO Box 333, Awali, Bahrein Island,
Persian Gulf.
SP1KM Box 320, Poznan, Poland.
ST25P Posts and Tels, Dept.,, Ma'akal,
Upper MNile, Sudan.
SVSUN Radio SVSUN, United MNatons.
. Rhodes, Greece.,
TIZSA Box 1266, San Jose, Costa Rica,
VPoRJ Box 92, Barbados, B.W.1.
YUZBK H.Q. Eastern Command, Karachi.
::]Tj':'i}:(' Box 48, Belgrade, Yupo-Slavia.
LZBITH Cdr. (LY G. C. Turner, R.M.
(GAIH), Metropole Hotel, Sliema,
Maltat G.C,
LZIMKO Sierra Leona Signal  Squadron.
Freetown.
LZDEAC Box 933, Accra, Gold Coast.
ZD4AV Capt. H. M. R. Mallock, Gold Coast
Signal Squadron, Giffard Camp,
Accra.
LD6H. H. H. Jones, P.O. Dowa, Nyasaland.
ZEMIF Box 596, Salisbury, Southemn
Rhodesia.

HUNTS

METALLIZED PAPER
CAPACITORS

'ACTUAL SIZE
TYPE W99
ULTRA MINIATURE
MOLDED TYPE

DESIGNED
FOR SERVICE.

CAPACITANCE RANGE

0001 TO 1 MFD - 350 VDC
‘0001 TO -25 - 600 VDC

Working Voltages
SELF HEALING

MECHANICAL STRENGTH

POWER FACTOR
Better chan I, at 1000 cycles
per second at 20 'C,
CAPACITANCE TOLERANCE
Standard + 20", Capacitances
Clozer tole ne- |Q",, are
available at additional cost.
INSULATION RESISTANCE
10,000 megohms or better

R semiai i Camnil

(7 CAMADIAN MARCOMI COMPANT




TELEVISION IN 1955

Prospects of Video Industry Outlined by NBC President in Year-end Statement
which also Analyzes Trends of Viewing Audience, Theatre Television
and Sponsor Participation

By Joseph H. McConnell

A. TELEVISION viewing audience of 84.000,000
people, more than half the weal national populacion is
envisaged for 1955 in & year-end statement by Joseph
H. McConnell, President, Marional Broadcasting Com-
pany. "By thar time,” he said, "we will think af cele-
vision as we think of radio today; not in regional rerms
bur as an inserument of mass communications for all of
America.” i

Mr, McConnell expressed his opinion that thearre
relevision will keep abreast of home viewing. "L antici-
pare that 4,100 thearres will be television equipped on
our arger dace (1955). Each will accommodate an
avernge audience of 1,000 bringing the theatre rowl to
4,100,000 viewers,

"The economic graph for relevision will climb with
all the speed of audience geowrh,” he continued. "We
now count relevision billings in the tens of millions; but
1955 should pur us in figures several times as grear.

“Total national expenditures for advertising in 1951
were §1,775,000,000. With an expanding economy, with
relevision vaulting toward marurity, with growing bus-
ness awareness of the importance of all advertising media,
| ancicipate that the rotl annual income from all ad-
vertising sources in 1935 will reach $8,000,000,000.
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"Considering the present leaping demand for =i
visiop netwark time, it is probable thae television o
1955 will achieve billings of $1,000000,000; or oo=
out of every eighe dollars spent by American adverrisess
in all media.

"Ar firse glance, this sounds fanrastic: one communi-
cations medium, in three addicional years, to achieve a
gross inceme that represents more than 50 per cent of
today's total advertising budger. Bur chat is rypical of
relevision's history. A billion dollar industry has been
ceeaced almost overnighe, Hundreds of millions are
being spent on new equipment, on scientific research, on
programming and talent and on nerwork expansion.

“Despite the vast increases in revenue, the major
necworks will not record large profits. Income will be
plowed into growth. It is possible, even probable, thar
nerworks will continue w show losses in this period of
feverish expansion.

"We who are custodians of the airwaves have an
obligacion to the American people o use this new
medium for the benefic of all. We intend to fulfill i
By 1955, | expect o see television well entrenched as
our foremose culmral instrument. Mot since the printing
press has any invention offered such opporrunities for
the enlightenment of everyone.”

World's Loftiest TV Station
Is Planned by Mexican Firm

The lofriest TV station in cthe world, and Mexico's
latest addirion to its relecasting facilities, will be located
at Corres Pass, 12,500 feet above sea level.

The new station will be operated by Televisicn de
Mexico 8. A., an enrerprise of Romula O'Facrill, S,
who alse owns relevision station XHTYV, radio station
XEX, and publishes the newspaper "Novedades.”

The 2,500-watr transmitcer, purchased from the RCA
International Division, will be operated as a satellite of
station XHTV Mexico City, o cover the Valley of
Mexico, the Valley of Pucbla, and other areas where
reception from ¥HTV is blocked by mountains. Corres
Pass is locared zhout 63 miles from Mexico Ciry and
40 miles from Pueblo, berween Mexicos two famous
volcanos, Popocatepet] and Ixtlacibuarl

Skywire



-Dlar of

TV Set” Designer

By Tom lewett

srT DESIGWER for an hour-long weekly relevision
program such as WBC's "Television Playhouse” has
sverything ac his command excepr a ld-day week
Tools are there in abundance, mlent is always available
but time 15 a relentless raskmaseer. This unuwsual sitwa-
tion is created by the facr that while the designer is
creating 15 or 20 sets for one show he is currently
planning a similar volume of scenery for the program
that is scheduled a week later.

For purposes of illustraticn ler us use che Decem-
ber 23 production of the Vogeler story “1 Was Stalin’s
Prisoner”. In diary form, this is the procedure that
wis followed by the writer during the seven days pre-
ceding the aceual broadcase,

Monday: Worked all morning on paine shop eleva-
tion ond deailed plans which included specificarions of
colors to be used in all sers. In the afrernoon, accom-
panied a camera crew to a roral area near New York
o film ourdoor scenes which would be inserted in the
program.

Twerday: After s production meeting in the morning
hours were devoted ro the selection of furniture, picrures
and lamps for the indoor sets. Came evening, and 2
conference called by the producer 1o make lasc minoe
changes in settings,

Wednesday: This was the day ser aside for the
designer's weekly visit 1o the property shop in the base-
ment of NMBC's huge storage warchouse and production
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plant on West 36th Streer. Stored there are more: than
1250 picces-of furnirure and miscellaneous "props” chat
may number 2,500 or more. To sort over and inspect
this mast of material rakes time. Some of the items
sought may come from shelves of imitation breakfast
foods ar from the scalls where old taxieabs and horse-
drawn shays are stored. Whatever is chosen, it must be
in precise keeping with the period and locale of the
drama. Errors here are quickly detecred by aswre view-
ers. On Wednesday afrernoon plans were begun ar 2
production meering for the program of December 30,
At this conference, the designer was expecred to come
through with 2 rough floor-plan of the stage sertings.
This he did, and then returned to the warehouse w
continue his selection of props for the show of the 23rd.

Thurrday: Moming hours devoted to the making of
drawings for the second produceion afrer which attention
was turmed again to supervising the construction and
painting of the scenery for the Vogeler story, then only
three days away, In the construction shop, the designer
showed his blue print specifications o the foreman and
then selected addivional pleces of stock scenery from a
photographic caralogue. The cwelve experienced seage
carpenters employed here can build almost any object
from a “Hat” wo a castle. The many ouc-of-the-ordinary
requirements pliced vpon these arrisans have maught
them that nothing is impossible to simulare. In the past
they have reproduced rocks,
Victorian gingerbread porch.

It is in chis seage of set production that ingenuity
comes ta the fore. Both time and money must be saved,
wherever possible, One way of doing this is ro design
scrs thar are flexible. It is net unwsual o make two
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a Gothic cornice and a



stage settings do the work of four or five, The dressing
can be alrered, rapesiries can be rolled down like maps,
picrures shifred and furniture changed.

There are numerous other money saving “kinks.”
A cellar window can be produced by muming a fireplace
wing upside down and topping it off with an inexpen.
sive mullion. Doors and windows are construcred so
that they may be used fronc and back, and even an
elabarare cave can be buile out of heavy wrapping paper.
staples and paint.

Friday; MNow with only two days o go, the tempo
increased. First came a reheagsal of che Vogeler drama,
then more time across town in the painc shop. Dinner
aver, back 1o NBC sredie 3G in Radio Ciry to supervise
the erection of "fats” Flars are the vertical surfaces
which comprise the walls of & set. After being com-
pleted at the production shop these flars, rogether with
furniwre, draperies, erc, had been rrucked o a receiving
plarform 34 feer under ground below che RCA building
and brought o studio level on o freighe elevator

Satwrday: Beginning av 8 am., the set designer,
togethes with the “dressing crew”, went 1o work in 8G
purting drapes and furnicere in cheir prescribed places
and rouching up paint jobs where necessary. Then back
ter the designer’s deawing board for more work on the
following show which already was creeping up.

Sunday: The Day! The ser designer moved back
and forth berween the studio stages and the control

mom. At g nme like this, it is alwsys ameray wiss
the camera will reveal. For inszance, at one posoe the
preducer decided on a higher camera shot than bed bees
specified originally. The producer was satisfied by bavms
one flar mounted above the ather, balted on and e
painted ro correspond with the color alresdy appies
A chair which, on the monitor screen, didn't seem go=s
authentic encugh was removed and 2 replce—ess
located by making a fast taxi tour of theamo!l se=e
firms and antique shops. OF course, the correct coas
was found eventually, and placed on the stage. Bo ==
a5 the designer was abour ro puc his QK. on the semne
he realized that one picture was so brilliane thar ==
reflection blackened the face of an actor standing beside
it. A spray gun solved this problem, bur immedizrely
the control room repored that o coffes por was casting
a bad reflection. This time 2 coating of wax deadened
the glare,

And 50 it wen: on, right up o the minure when the
lictle buctans on the front of the relevision cameras
glowed red to warn the performers that they were “on
the air.” Then znd only then could the ser designer
sit back and relzx. There was nothing more that could
be done for che Vogeler story, but, facing him like another
necessary speceee was the show of the 30ch, On Monday,
the hectic pace would be picked up again.

Truly, fourteen days in a week would be a solution—
after a fashion.

Dress rehearsals give the set designer his final chance to make the changes in scenery and “props” that will

=
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add reality 1o the drama.
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ANDMASTER

THE WORLD'S MOST VERSATILE X'MTR FOR MOBILE
OR FIXED OPERATIOM, NOVICE OR EXPERT

A complste ready-to-go phone transmitter including
zew crystal-oscillator—vio switching cirouit—Phone
or CW—1000, break-in-aperation—Eight bands: 80,
40, 20, 15, 11,10, 6 and 2 meters—No plug-in colls—
completely wired and tested. Tubes: BAQS Crystal
Oec,, 6AQS Buffer Mult., B07 Finol, 2656 class B
Modulators, Stardy Stesl Cobinet 12" x $182.00

The last word in a versatile small tronsmitter for
home or commercial use. Thousands now in use in
foreign countries for important applications and now
adopted by many of our communities for civilian
defense. Hos builtin three tube preamplifier for use
with crystal mike PLUS all the features go94 g

SEE IT AT YOUR LOCAL JOBBERS
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ESICO

PIN-POINT RIGHT-ANGLE
SOLDERING IRON

PENCIL IRON Cat. No. 61

HIGH GRADE
Electric Soldering Irons

This is o heavy duty iron, built te
last! Industrial type element gives
yeare of trouble free service. When
you want the best - insist on Esice

A lightweight (214 eunce), low
cost unit for pin-?uim accuracy in
the most delicate soldering operations.
Element construction is of same long-
duty type used in ESICO industrial
irons. Handle temperature never high-
et than body temperature. Diameter
of handle 3;{". Tips available in 3
shapes: type B-l4” dia., pyramid
point; type A-15" dia., straight pencil
point; type C-1g" dia., bent 90 de-
grees, with pencil-like point. Regu-
larty wound to 25 watts at 105-120
volts. May be obtained in higher
wattages af no extra cost when pur-
chased in quantities.

SEE IT AT YOUR LOCAL JOBBERS -

Bapruineing in Daeede by

CAMADIAN MARCOMNI COMPANY
Beh BAT STRRER VEROHIG, CuTaiD

WARCOUVER 'WIHREFEG MOMTETAL  HALFTAR 31, JOHHS WIS
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RADIO AND ELECTRONICS

Their Status and Promlse

By Dr. E. W. Engstrom

Vice President in Charge,
RCA Loboratories Division

in address delivered at the GOth Anniversary
Convocation of Drexel Inttitute of Technolagy in
Philadelphia on October 31, 1957

IT 15 particularly appropriate on this occasion to speak
sbour radio and electronics as-a science and as an indus-
rv. It is appropriate because radio, followed by elec-
rronics, had its beginning sr sbour the same rime this
Inszicure was founded, We may bur think of Herz's

sxperiments in electromagnetic radiaztion. We may con-
wider Branly and his coherer for derecting radio fre-
guencies in the early 18905 Again we may think of
Mzrzoni and his experiments of the 1890's, culminating
m his historie crensmission of che fercer "8 across the
Atlantic in 1901, These were the beginnings and I
bave called accention o buc a few of the pioneers. They
were followed by 2 host of others uneil roday the technical
workers are counted by che tens of thousands and chose
wha serve in the industry, by the hundreds of thousands
or rmullions.

In the years thar followed the first pracrical radio
transmissions, the service grew rapidly in both its conti-
nent-to-continent and ship-to-shore branches. During
those early years the use of radio was confined o code
communications. While some experimental work on
radio relephones was done, the idea of brozdeasting had
not yer been proposed. The pericd of World War |
and the years just following saw the development and
initial use of the "vacuum tube It is this elecrronic
mbe which today is ar the base of the huge radio-
electronics industry. T shall say more about this later

While radio communications grew rapidly, it even
now is small in terms of plant and equipment and in
operating revenue when compared o che services o
which it and the electron tube gave birth. 1 refer, of
course, to radio broadcasting — sound and television —
and to the many applications of eleceronics. Before
leaving the subject of radio relegraph communications,
it may be of interest o note that during the past several
vears the radio message traffic handled by privare com-
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The outhor points to one type of tri-color television
picture tubes developed by RCA.

panies in the Unired Srates has run from one-half o
theee-quarters of a billion words each year.

With the advent of radio broadcasting in the 1920's,
radio rezlly began reaching its seven league stride. This
new service, the ourgroweh of radio communication,
span outdistanced its parent. As an example of the
magnitude of this now mature service, 12 million sound
receivers were produced last year in the Uniced Srates.
These had a retail value of 630 million dollars. In thar
same year some 380 million electron rubes were pro-
duced ar a value of approximarely 500 million dollags.
Radio billings for nerwork brosdeasting toraled some
200 million dollars. As of the start of chis year, 95
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lion madio receivers wers in use in 45 million homes
of oor country — or 93 percent of the populatlen.

This, then, is the measure of the service which has
exzended man's power o hear —to listen ar a distance.
For as long as man has had the concepr and the vision
o do so, he has likewise dreamed of sight ar a distance.
It is significanc thar as the pioneers weee first experi-
menting with and conceiving uses for radio transmission,
other pioneers were carving out the beginnings of rtele-
vision. Here, however, real progress in the art had ta
awair the development of refined instrumentalities of
electronics,

Television of a pracrical and comemercial parure
began as World War 11 developed, Once started, the
service marked time wntil the cessation of hostilities,
Since then, the prowth has been phenomenal — beyond
the estimares of the most oprimistic. Last year in this
country same 744 million television receivers were pro-
duced, representing a rewail value of approximately 2
billion dollurs. Today, more than 14 million television
reccivers are in operation,

104 television broadcasting stations serve more than
G0 imporanc areas representing roughly G0 percent of
the nation's population. The number of stations would
be much larger except for the “frecze” on new stations
which has been in effect since 1948, The majority of
the 109 stations are now served by network programs
This nerwork facilicy has just recently become trans
continental, * Currently, billings for television nerwork
broadcasting are approximately the same as rthar of
sound broadeasting. Soon it is expecred chat new station
authorizations will be given, both through the lifting
af the freeze and the establishmene of seevice in the
ultra-high radio frequencies.

What Electronics bas Accomplished

We have examined three of the swepping stones
leading 1o the presenr. There are athers, Electronics
gave the silent Alms a voice. Electronics gave the
speaker, the singer, and the performer an enlarged
voice for lagge andiences. Radio and electronics gave
the public, induscey, and individuals means o com-
municare and means o concrol aca distance. Electronice
means conceel and safery on land, on sea, and o the air,
MNow induscrial forms of welevision permit sight ar o
diseance in places where it is difficule or dangerous for
man to view, Other forms of industrial relevision per-
mit reaching in new and improved ways. Elecrronics
abounds in control processes for machinery inn factories,
Now eleceronics is doing our counting, our compuring
at lighing speed. There are facers so numerous that

I can bur mention these few examples,
Page 12

Radio provided its- first major tes as 2 mulscery
during World War 1. By World War 1I, radio and si=c.

tronics wepe incegrel pares of the military mackme
Superiority in radio, radar, and electronics had mock =
do with the outcome of the conflict. One ueed o 22
that an army marched on its stomach, Now one mas
say that military might on land, on sea, and in the =i
lives, moves, shoors, and conquers on its elecromc
Radio and electronics are the "brains” on which ol
military movemenss and acrions depend.

'

i

MNew Materials Enter Scene

Radio equipment of the early days made use of ==
sentially the same macerials a5 its older brother, the
elecrrical industry. I mean che use of conductors — ma-
rerials permicting the ready movement of elecorons when
under the proper influence; insulacors — marerizls where
the electrons are bound; and magnetic marerials. From
almost the beginning, however, a new class of materials
entered the radio scene. These were neither conducrors
nor insulators in che usual sense and they did not obey
Ohm's law. [ refer 1o the loosely packed particles of the
coherer and the crystal with its point contacts. These
were the dereceors of radio waves, While the perform-
ance of such units could be measured, the basis of the
petformance was licle understood.  Excepr for such
specialty applicacions these semi-conducrors were the
discards of the electric and radio ars. They served well
The tiny tronsistar (left) is cempored here with o minia-

ture vacuum tube which it moy eventually replace in
radic sels and other electronic opparatus.
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during the early radio days bur passed from the scene
when the electron tube emerged. Like actors in a play,
a place was reserved for them in a later scene. We shall
come o thar soon but first, we need to examine the
elecron rube.

The electron tbe is the Jever-arm of radio and
eleceronics. It is the foundation scone or che keystone of
all appararus and techniques wpon which the present
ever-expanding industry depends,

Industry Built on Electron Tube

In its simple form, an electron wbe is a device —
a vessel devoid of air —in which electrons are boiled
out from a metal or cathode marerial. When freed in
the vacuum space, they are subjected to the desired
action by a control influence. Through the effece of a
small control influence, a larger outpur effecr is pro-
duced om rthe electrons. This ourpur effect is trans
formed in a work circuic so as to do whar the designer
seeks to achieve, From this simple form we have pro-
gressed o o myriad of elecrron tube rypes, We have
transducers of voliage, current, light, and orther mani-
festations of energy. Upon this versatile instrument we
have builc an industry of firss magnitude, Ir is truly a
modern version of Aladdin's Lamp.

While we have progressed far, and while we are
still expanding the versatility and usefulness of electon
rubes, arrencion again has been directed o che discard
marerials, the semi-conductors, As is o often the cass,
we find in the discard, the real gem iself. Bur this
time the approach was nor through empirical experi-
mentation buc by painstaking research wich understand.
ing of each step. Also it was not a single approach bus
one which has taken many routes with many evidences
of cuerent and potential results, This has been rermed
the electronics of the solid stare. The elecrron ube
might be similarly termed electronics in vacuum.

The first broad uses of these new materials came
from their non-linear and unilaceral propervies which
were those of importunce for radio-frequency detecrors
of the early days. Then we moved into small pawer
applications as well. As understanding grew, we learned
thar conductivity could be influenced by radiant energy
{ photoconduceivity ), by eleceron bombardment (bom-
bardment induced conductivity ), and by applied valtage
{ transiscors ), just as is the case for the electron tube
Here, however, we are working with the controlled
action of electrons in solid marerials,

Why is this importane? Ir is imporoane because
we have a new tool, a new inscrumentality. It promises
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to augment and to supplement the electron rbe It
means new freedoms in the future in the designs of
equipment. 1t means wider and added services and uses
It provides a new dimension.

In radio and clectronics we view the scepe oo an
approximare sixticth anniversary and we see 3 vast
panorama of what has been created. These are the cre-
ations of scientific and applied research with the dress
of ingenious engineering. We see a view which has
radiated ourward in an ever-expanding fashion. Now as
we move o the present and look o the future, we do
so with new instrumentalities in hand, We do so with
a sound established ‘framework of research and engineer.
ing. We see service for which our measuring tapes are
too short. The horizon is boondless.

NEW TUBE FOR UHF

A pew tube in the “pencil-type” series which s
capable of producing an ourpur of 1,000 watts in cer-
rain types of specialized service, ar frequencies up ro
3,300 megacycles, has been announced by the RCA Tube
Depariment.

The tube, a trinde, is distinguished by irs small size,
light weight and swmbility. It was specifically designed
for service in transponders, navigation beams, telemeters
and pulse altimeters, and for use in signal generatoes and
mobile transmiters operating in the UHF region. All
metal parts of the whe's envelope, with one exceprion,
are made of silver-plated steel.

Skywire
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The EDDYSTONE Model 750

WORLDS FINEST COMMUNICATIONS RECEIVER
Fully CSA approved : P

NOW CANADIAN SALES LEADER BY
A WIDE MARGIN - EDDYSTCNE 750

THERE ARE MANY REASONS WHY EDDYSTOME 750 15 SETTING NEW
SALES RECORDS AND A NEW STANDARD OF PERFORMANCES. CHECK
THE FEATURES BELOW:

@ Dual Conversion @ Unbelievable Signal-to-Moise ratic

@ Spectacular Selectivity @ Mo drift from line voltage variations

@ Image ratio better than 40 db on 10! @ Voltage requlated escillator supply

@& Ample All-Band Bandspread @® Mobile vibrator supply operation

@ Synchro-Mesh Geared Dial Drive @ All-available Miniature tubes

® Mo tuning backlash at &ll @ Highly eHective series noise limiter

® Complete coverage 480kc through 32mc. @ More eye appeal than any other receiver
[ ] P‘nccuraleif calibrated linear dial scale @ More performance for your investment

Write today for an illustrated brochure giving mony mere important reasons why you'll be glad yeu
waited for the Eddystone 750, Hear it and see it—the most beautiful communications receiver built—
befare buying any.

ASTRAL ELECTRIC COMPANY

CAMADIAM DISTRIBUTOR

44 DANFORTH ROAD TORONTO, ONTARIO
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instantly repiccecble with tow U-7d-] dor playing 78 RAPM -

records. In oddition; the U-TR Cartridge with 2:5mil 1ip-
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sdjustable o desired height, as &5 the uniguo orm-resl
Feather-touch needle préssure of five groms e accom.
plishect by & revolutionaory hinged division of the orm,
which cl=o contributes 1o perlect tracking and eliminoiion
ol surloce pojse. [He-enst orm ond base look thelr fine
instrument porl, with finish in lelephone black. All three
"0 Series Cortridges oye cvailable with diomond stylus
tlips instecd of the regula: scpphire,

400-D
®» Turnover Lypo
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edopiad lrom’ lamcia
Anistic Sludio Moster
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irangeriptlen  &rm.
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yuality of reproduction
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PICKUPS

TRANSCRIPTION PICKUPS FOR
SLOW-SPEED AND STANDARD
?5 RPM LATERAL TRANSCRIPTIONS

70" Serias

MODEL 8-D TURNOVER ASSEMBLY AND
'DOUBLE-NEEDLE CARTRIDGE, MOUNTED IN

stallotion f8 e eceiesl ond spesdiest job of its fype . o0 you
Tﬂpl_l:h:lﬁ entire lone arm and fthe cosi
tridge alone, No olteralions lo resord chonger aie reguited
ool you need is o screwdriver. Simple instructions with
poch upil.  FOR WEBSTER:CHICAGO CHANGER MODELS: 246,
45k, (255, 263, 264, 346, 356, 355, 362, 357, I64,

no more than @ cor-

PICKUPS FOR SLOW SPEED AND STANDARD 78 RPM RECORDS

CANADIAN

LIMITED

2273 DANFORTH AVENUE TRAGE MARK EECHTERLD TORONTO 13 CANADA
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the NE' W Jackson Model TVG-2

Service men the world over buy Jackson instruments for accuracy
and simplicity of operation - . . .. And why not? . . .. . Jost look at the
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features incorporated in this new 51 model Television Generator: ]
a
» Continuously variable sweep frequencies overall  ®  Marker Calibrator IF frequencies all on highly
TV and FM bands stuble fundamentals
¢ Heversible single response pattern with base line  ®  Multiple. shielding of attenuators and circuits
or double pattern insures low leakage
Adjustable sweep width from 100 KCthre 13MC ®  Complete Sweep and Marker Generators in one
* Marker Calibrator continuously variable from beautiful instrument
100 KC thru 216 MO * Styled to match the famous Jackson Model
B » Separate Crystal Oscillator for wse efther as a CRO-2 Oscilloscope
L marker or calibrator @ Fully CSA approved
B * Video Modulation Jack provides for picture or
O pattern modulation @ GSEE T AT YOUR LOCAL JOBBERS
H
K
EE ' Raprimertad b Cosadn by
CAMADIAN MARCOMI cOMPAMY Truly another “'Service Engineered”
i e e lectranic instrument
Ask your Jackson Distributor BA1 BAY STREET, TOROHTO, OMTARIC i R L R
WAHODUYED WesarEl MOMTEEAL  RAUTAX AT, JOEM'E MPLD,
ar write far froe bulletin,
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The EDDYSTONE Model 750 33

TRE FE

WORLDE FINEST COMMUMICATIONS RECEIVER 0 Dl Cimviza W Usbalresls Frsim S
ek ~ W il Lty 10l Y, o g s
Filly Ul appeesd = W bmays ot betiny thes A0 5 2x 100 W hegn rpelinedt serbarr mazie

T Y S — B Wbt slems iy pom
B Syrechio sk Gaesrd [Hal Daive 1
W Mo fening Bachlish ot ol

W Cooglits carmege 480k Sy 1mm

B Pasasrels cilisiitad lader dal sali

Wias spiup 15 n Saseead ey gy ey mn b ey e
i o o D T30 s 1 bk i m b o e
Bt b

25 or 60 cycle Ready To Go!

{Less Speaker)

NOW. CAMADIAMN SALES LEADER BY
A WIDE MARGIN EDDYSTONE 750

CORRECTED PRICE -- $295.00

OHMITE LINE CHOKES FOR BCI OR TVIL
TWO CHOKES ON SINGLE CERAMIC FORM.
YOU ADD CONDENSERS TO SUIT YOUR NEEDS.

* . AT T o Model Z-20 - 5 omps, size 4 inches - Your Cost 52.25
e J_: "E w Medel 2-21 - 10 amp, size B inches - Your Cost $3.00
(i 1 [

' -|- £ Model Z-22 - 20 omp, size BY inches - Your Cost $5.47
L
a R —L
e

ey viee line Bller [or reccivers. "Ule valies of

Gy O andd L5 are oot generally eritical; Caparitnces

Frovn D0 L tee 0,01 e fil, eare Do el

FED UP WITH TVI - - TRY HI-FI
CRAFTSMAN RC-10 TUNER AM-FM YOUR COST - $175.00

PARTRIDGE W.W.F.B. OUTPUT FOR WILLIAMSOM CIRCUIT - $24.20
GOODMAN  AXIOM 22 - SPEAKER - $54.00
GO0ODMAN AXIOM 150 . SPEAKER - $39.00
GOODMAN AUDIOM 70 - SPEAKER - $43.60
WILLIAMSOM AMPLIFIER HANDBOOK FULL CIRCUIT - $1.00

FLASH] HAMMOND HI-FI AS OM PAGE & THIS ISSUE, IM STOCK.

YOU ARE INVITED TO VISIT OUR SOUND DEMONSTRATION STUDIO,
A FULL RANGE OF AUDIO UNITS CAN BE HEARD AND COMPARED,

CANADIAN ELECTRICAL SUPPLY CO. LTD.

MONTREAL: 275 CRAIG 5T. W. — PHOME PLATEAU 3421%
TORONTO: 543 YONGE 5T. — PHONE MIDWAY 2481*
EDMONTON: %923 101A AVENUE — PHOMNE 41224-41321
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