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Model 22X-22D
Crystal or Dynamic

Model 33xX-330
Crystal or Dynamic
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Turner Microphones are designed 1o outperform and
outlast under the most severe service conditions. Com-
paré. Then buy Turner — the best value on the market
for your money, Write for literature.

The Model &0X High cutput,
lew priced crystal desk ond hand
microphone for economical re-
cording, sound systems, ama-
tedur broadcost, etc.

Model U5 Dynomic
4 impedances at
your fingertips

The “Aristocrat” Maodal 500
Werld's finest dynomie,
Leboratory Colibrated.
For AM, FM; and TV

Model IX-9D
Crystal or Dynamic

Maode| 25X-25D
Crystal or Dynamic

Model 20X Crystal

Bapreisrsed is Casado by
CAMNADIAN MARCONI COMPANY
ESTARLISHED 1903
861 BAY STREET, TORONTO, ONTARIO
WAHCOUVIR  WiNHING  MONTREAL HALIFAE aF, JOHH'S MFLD,
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The EDDYSTONE Model 750

WORLDS FINEST COMMUNICATIONS RECEIVER

folly (54 opproved &

NOW CANADIAN SALES LEADER BY
A WIDE MARGIN -EDDYSTONE 750

THERE ARE MANY REASONS WHY EDDYSTONE 750 IS SETTING NEW
SALES RECORDS AND ANEW STANDARD OF PERFORMANCES. CHECK
THE FEATURES BELOW:

@® Dual Conversion @® Unbelievable Signal-to-Moise ratio

@ Spectacular Selectivity @ Mo drift from line voltage variations

® Image ratio better than 40 db on 10! @ Voltage regulated oscillator supply

® Ample All-Band Bandspread @ Mobile vibrator supply operation

] Synchra-Mesh Geared Dial Drive @ All-available Miniature tubes

@ Mo tuning backlash at all @ Highly effective series noise limiter

® Complete coverage 480kc through32mc. @ More eye appeal than any other receiver
@ Accurately calibrated linear dial scale @ More perfurmarlce for your investment

Write today for on illustrated brochure giving many mere important reasens why you'll be glad you
waited far the Eddystone 750, Hear it and see it—the most beautiful communications receiver built—
before buying ony.

ASTRAL ELECTRIC COMPANY

CAMADIAM DISTRIBUTOR

44 DANFORTH ROAD TORONTO, ONTARIO
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HAMMOND TEN METER BEAM

ENJOY GOOD QSO'S THIS

SEASON WITH A HAMMOND THREE
ELEMENT CLOSE-SPACED

BEAM. THOROUGHLY PROVEN IN
HUNDREDS OF “VE" AMATEUR INSTALLATIONS.

MOTE: 20 METER BEAM DISCOMTINUED UNTIL MATERIAL SITUATION IMPROVESI

BAAM! 90 ta |00 OHM twin shielded R, F. Coble—wil i'..:|:"|r_i:c: up to 1 KW input—
unoffacted by rain, sun, sleet or snow—the ideal Hexible feeder for that beam. Amateur
net .12 per 1t plus freight,

Distributed Threugh Leading Jobbers From Coast Ta Coast
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co for April is being written for
smacsucs interested In getting into Single
: Suppressed Carrier but who have
onstruction of such a rig was a
difficule without access to a
~sseratory full of check instruments,

S grest bugzboo of building a unit like the
=ow fz=cus GLE. S5B Jr. which is one of the
==z of the various types of Single Side-
SamC pemerztors, was the accurate alignment
=f the phese shift network, to obtain the
s=—cression possible. Very few hams in this
coe=toy have had the instruments needed for
== rob. This now is no longer the case,

Tom, if you' re really sincere, have at your
Sisposzal, the complete fzeilities needed,
s=rough the courtesy of Ted Pfeiffer of the
Eric Besistor Company of Canada. This means
=zt the tough phase shift network problem
2as been solved for you.

Fracision resistors of high stability are a
m=quisite of rhis rig and for a nominal and
=or= than fair cost, the six resistors will
>z checked for dead accuracy on = precision
oridge at the Erie plant. They will be then
shipped out to you, so that you can do the
sctual construction of the network yourself,
The five percent and ten percent capacitors
=re stocked in the values needed by A and A
Radio, Adelaide St. West, Toronto and are
worth about B§ cents each. The variable air
=nd mica condensers needed { El Mencos ) -
wsed as padders to hit the frequencies, are
shown in the latest flyer from Universal
Electric on 5t. Lawrence St., Montreal in
close enough values to do the job. The cose
is small, and if you haver?t this flyer, you
can write them for it.

You can order the resistors needed through
myself ( the set of six in high stability
type costs $3.75 ) and the other parts as
shown above direct from the suppliers. You
can then construct the network as shown in
the G,E. Ham News, leaving off the dotted
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line connections, When finished, ship it in
a carefully protected package either to me,
or to Erie, and the unit will be carefully
aligned and returned to you for the very
nominal charge of £3.50, Tota! cost for the
network thus runs about $11.00 as against
the $52.00 tariff for the only commercial
job available,

The transformers shown are of a type not
made in Canada. There is a source of supply
in Detroit For these however, willing to
co-operate with us and each unit costs just
$1.80 ( three needed )} plus small duty cost.
Write me direct for full information on this
jaobber - or write to Reno Radio on Broadway
Avenue, Detroit Michigan,

If you object to spot Frequency operation on
the 55B Jr., do as many have myself included
to pet around this feature. IF you set it up
on 5200 kilocyeles, with a 9.0 megacycle
VED working into & mixer you can take off
either 75 or 20 meter output quite readily.
Follow this with a linear driver and a good
linear final with an MB-150 Multi-band tank,
by Mational, and you have the ultimate in
band hopping with no effort at all,
Complete design data on the modified eoils
for 5200 kc operation will be given to any
ham interested enough to write me for it.

In case you were wondering, the SSB Jr. has
a number of advantages over the other types
of S55C rigs. One of these isg the ease of
tuning the signal in on almost any receiver.
Another is the Fine quality, sideband supp-
ression on the unwanted side. A third is low
cost of construction. Xtale for the W4OLL
rig can be chtained from Washington SunRadio
but are relatively more expensive to use.
And when the phase shift is all aligned for
vou, nothing could be simpler than to do the
rest of the alignment of the rig yourself.

Who could ask for more - the equivalent of a
kw AM on a 12 by 17 chassis PPreeetieetid

de VEIWO
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Let’s LDOI( to Linears

With the increasing amount of plate dissipa-
tion available per ube dollar, it seems a shame
that more phone amateurs do not realize how
to make the best use of it in their own trans-
mitters. With this inexpensive plate dissipa-
tion available, efficiency modulated amplifiers,
ie. class B linears and grid bias modulated
final stages, are capable of giving considerably
more antenna watts per dollar than many high-
level plate-modulated systems.  Especially is
this true with the amateur who at present has a
medium or low power phone rig and wishes to
increase its power output. In such a case, if the
old rig operates well, has good quality, good
frequency stability, and is capable of operating
on all the desired bands, by far the least expen.
sive and maost satisfactory procedure is to add a
modern linear amplifier,

If, however, the old rig was not so satisfac-
tory as far as the o.f, poction was concerned bur
the speech amplificr and modularor were satis-
factory, grid bias modulation of a couple of
fairly high power tubes would be best.

At any rate with plate dissipation available
in the medium wattage class ar about 10 watts
per dollar, it is questionable as to whether one
should invest in a high level modulator system
with its attendant extra power supplies, modula-
tion transformer, etc, for the power range
from 100 to 300 watts in the antenna,

Of course it must be admitted there are argu-
ments against efficiency modulated finals as well
as for them. One of these is that they are
difficult to adjust. This is not true if the proper
tuning procedure is followed. As a matter of
fact it is at least as difficult a problem to adjust
properly a class C amplifier, especially at higher
power levels (so that it is strictly lincar over
its operating range). Another argument is that
they draw 2 lot of useless power from the line
only to radiate it as heat. This most certainly

45 not true. If the additional power drawn by

the modulator filaments and plates, the modula-
tor supply rectifiers and bleeder, and the
power lost due to the inefficiencies of the ad-
ditional transformers is considered, the class B
linear will almost always be found to be at least
as efficient as the plate modulated system. In
other words, if the total drain of the entire
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By Ray L. Dawrey,

transmitter from the line is compared as a ravio
to the power output in first a transmitter wich
high level plate modulation and then one with
low level or grid modulation, the overall efi-
ciency of the low level modulated job usually
will be as good and sometimes better. Consider
the case of the broadeasters, How many of them
with powers over 100 watts or so use high level
plate modulation? An unusually small per-
centage will be found.
More Advantages

A few other advantages of class B linears will
be cited. Despite the low cost per watt of an-
tenna power, efficiency modulated amplifiers
have the advantage that they require a much
smaller number of small parts. This of course
i5 offset by the fact that a few more expensive
large parts are needed. But since in almost every
case a better grade of marterials will be pur-
chased, their life will be proportionately longer.

Another thing is the fact that the power
drain of a rig using either the bias or excitation
systems of modulation remains constant under
modulation. This eliminates the ducking lights
and grunting and groaning power supplics so
commonly associated with high level class B
modulation. And, to mention one more point
that may interest the amateur interested in high
quality transmission, it is very much simpler
and less expensive to obtain good audio quality
with low audio-level modularion,

Power Oulpui

The amount of power available from a pro-
perly operating linear amplifier is primarily
determined by the plate dissipation available in
that stage. The secondary consideration is the
amount of distorion that can be tolerated,
Under ordinary conditions (with reasonable
distortion) and assuming an average efficiency
of 33% and modulation capability of 1009,
the power output of a linear amplifier stage is
equal to 50% of the maximum power the tubes
are capable of dissipating. This value can be
increased, but the distortion goes up rapidly.
For example, a pair of “hfty watters” (203-A's,
211's, etc.) with a total plate dissipation of 200
watts would be capable of putting out a carrier
of approximately 100 watts under rated operat-
ing conditions.

Skywire



e = rhes when modulated class C
= czre of an imput of about 350 warts,
'd result in 2 carrier of about 2235
ing 65% fundamental efficiency
sme o= operzting conditions) . Thus we have
sowe=s satio of 2.75/1 or a db ratio of 3.5.
ncr=ase of one R (or 8) generally is
== 2o be 3 rztio of 6 db, we see that by plate
msc=snng the final instead of running it as a

mesc = have gained only slightly more chan

Tubes

=st type of twbe for use in a class B
=i+ stage should have the following character-
==cs- high plate dissipation and a clear bulb
= 52lp in getting rid of this heat, low or
==2wwm amplification facror, low plare impe-
damee- znd high transconductance. The reasons
“or these requisites are obvious. The plate dis-
tion should be high because the power out-

f the stage is fependmt primarily upon
Zos factor, The p should be low so that the
==-off bias will be as high as possible. When
s bias is high, the grid voltage excursions can
t= higher without drawing excessive grid cur-
sent. For the same reason the plate voltage on
=== ubes should be as high as they will com-
corably stand to reduce the danger of running
atn the so-called "diode-bend” in the wbe's
chzracteristic, This bend occurs when the in-
stantzneous positive grid voltage approaches the
munimum plate voltage. The high transcon-
doctance enables the tubes to operate on a
minimum of excitation and at highest efficiency.

Other considerations in the design of an
eficient class B linear or grid modulated final
are: proper design of the grid and plate tank
crcuits, good grid bias supply regulation, pro-
per loading on the modulated stage when using
s lingar and on the exciting stage when using
grid bias modulation, and lastly, proper loading
of the plate circuit of the final stage. All these
are important and must be given proper con-
sideration,

Tank Condensers
The plate tank capacity must be somewhar
larger than thar commonly used for plate mod-
ulation because the tubes must work into quite
a low value of load impedance. The circulating
curtent will not be materially increased by this
April, 1952

large tank capacity because there is necessarily
such a large amount of external inducrance
coupled into the circuit. Similacly, the r.f, vole
age appearing across the tank is very much Jess

than with plate modulation, even though the
plate voltage on the linear may be much highe:
to begin with. As a macter of fact the voltage
rating of the tank condenser need be only about
half that required for the same carrier power
with high level modulation of the same tubes,

The grid tank also should be quite high-C
in design. Due to the variations in grid current
drawn by the tubes under modulation, this cir-
cuit must be designed to have good regulation
with & varying load. This is accomplished by
the use of high-C and through the use of a so-
called "swamping resistor”. The actual capacity
across the tank coil should be about 2 ppfd.
per meter at the operating frequency. The
swamping resistor will be of the order of 2000
to 10,000 ohms and is best connected from grid
to grid on the tubes. It can be made up con-
veniently from a bank of series paralleled 3 or
5 watt carbon resistors. The total number of
resistors should be capable of dissipating about
509 or 60% of the input to the modulated
stage. Thus, if the modulated amplifier has 30
wakts En&::, the resistors should be able to dis-
sipate about 18 watts and should have a total
resistance that will cause the aforementioned
18 watts to be dissipated,

Bias

The source of bias used should have good
negative-current  regulation.  Batteries  (when
new) and m.g.'s really make the best supply,
but as they are too bulky for ordinary use some
sort of a stabilized power supply is most com-
monly applied to the job.

Loading of the preceding stage must be done
carefully. In this operation three conditions
must be met. First, the modulated amplifier
must be loaded to its proper operating condi-
tions;* second, the coupling between the two
circairs concerned must be fairly tighe; and
third, the amount of voltage ap| rin;,rg at the
grids of the linear must be held within fairly

close limits. To bear our further

the fact that linears are very economical for
the power range of from 100 to 300 watts, the
practical example to be described was built and

checked.
Page 7
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The results obtained were very satisfactory.
Lsing a pair of Eimac 150T's, 250TL's or
2 i0TH's in 4 convenrional circuit, 200 watts ac-
tuzl output was obtained ar 2000 volts with the
tubes running below maximum rating. With
the plate voltage increased to 2500 and then
3000 volts, 250 wares of carrier power was ob-
tuined with the twbes running ar maximum
plate dissipation. The rubes were biased to
the theoretical cut-off point in each case (plate
voltage divided by amplification factor). There
scemed to be no point in increasing the plate
voltage above 2500 wolts as far as economical
output was concerned. However, at the higher
plate voltage the excitation power required was
reduced slightly by the fact that less swamping
resistor dissipation was needed to obtain linear-
ity.

A gimilar advantage was gained through the
use of the "low” (medium) p 150T or 250TL
tubes in place of the higher y 250TH's. One

LIMH FRCm
WO, AN,

AFZ, ®

-0 +
- T
"J'ri"_l—1

2O00-1900 VLT

Another reason for using low p tubes is that
the low p tubes almost always have a betrer
dynamic grid characteristic.. So we see thar
while the higher p tubes will work satisfactorily
and put out approximately the same amount of
power as the lower | ones, they are less desir-
able for use as a lincar., The same reasoning
applies, though to a more limited extent, to
a comparison of the two tubes as grid bias
modulated amplifiees, So, for these particular
tests, the 150T and 250TL mbes were used in
preference to the 250TH,

Forced Draft

With conventional tubes operating at normal
ratings as a class C amplifier the limiting fac-
tors to the power ourput are primarily the peak
filament emission and the late voltage
that the twhes will stand. For class B linear
operation, however, the limiting factor is (as
was mentioned in the previous article) primarily
the plate dissipation allowable on the tubes.

Now there are many things that

limit the allowable plate dis-
sipation: the temperature at which

the plate may be operated before it

b=— will release occluded gas, the
i maximum temperature at which the
== glass bulb ma].eebe operated before
it tends to release occluded gas

or 1o soften, to name the more im-

poctant ones, Obviously we cannot

exert ang control over the first two

of the factors. However in the last

few years a great many forward

strides have been made to minimize

A 10-20 Meter Linear. For Lower Frequencies, Increase C, and C.. the limitations imp-nsed by these

first two. So we see that if we keep

=r . - peutralizicg cen- A—Swamping resister,
= it e Ses Ry en see toxt i the glass temperature down below
C;—50 ppid. per soc-  BFC,—2% mbe 125 \pe moyimem safe value we can

a
Co—.005 pid. mica, :1';;'_““ 0 volt
1040 velt CoCrm00d pid., 5000
CpCy—"800 Type™ valt

teason is obvious: the grid cwrrent excursions
will necessarily be higher with high p tubes.
This means that a lower value (ohms) and
higher wattage swamping resistor will have to
be used to insure lincarity in the grid circuit
of the high u tubes.

Page 8

HFC. — Optional 800 yrilize a grear deal more of the
ma. choke, ses

tubes' useful characreristic.

This method of glass cooling is gquite simple
and invelves nothing more than the prope
placing of an inexpensive 8" fan, At any
rate the fan should be placed so that its stream
plays directly upon the envelopes of both
tubes, The resultant blank cooling will allow
the normal plate dissipation rating withont
torced draft to be exceeded by 25-60%, pro-

Skywire



e distortion,  Thus we may adjust
our hincar so that when the pre-
=t = . - -

I ceeding stage s modulating a
— s [arnnie] maximum of 90%, the linear is
i s modulating  the carrier 1007,
- 33— 15 wraw Lars i 5

2 I_n this way the {3er.1|| distar

S 5500 oS- BESISTORS tion of the system is reduced.

" WATTS Ml wiagen Mechanical Construction
The particular lincar shown
AR and described herein was built
el primarily to illusteate the prin-
Uigeeriil ciples described in the previous
article,  Consequently it was
built upon @ wooden base

[t — . %
board and is not necessarily
[ meunt for exact  reproduction,
et i R T
i L R Much attention, however, was
24 WATTS - ey siven to obtain short leads and
¢ balanced circuit layout.  The

w»dmp one of the other factors (mentioned be
=) does not come into play.  Also the life
=t the twbe ac the normal rating can be some-
=hat prolonged by this cooling.

The Modulated Amplifier

The modulated amplifier that precedes the
linear stage can, of course, be modulated in any
of the conventional ways. Grid, suppressor, or
plate modulation may be used.  Also the
lingar stage may follow another linear or a
single sideband amplifier as the case may be.
In any case the peak output or the carrier output
(peak outpur in a single sideband stage and
carrier output in i constant carrier system as
is more commonly used), whichever is consid-
ered, should be roughly one tenth that to be
expected from the lincar.

Since @ linear amplifier may be adjusted to
have a slfght modulation-gaining characreristic
with a negligible increase in  distortion by
sightly overbiasing it, they are well suited to
follow a modulated amplifier that is not capa-
ble of modulating quite 1009 without distor-
tion. Both grid and suppressor modulated am-
plificrs fall ino this class. They are easily
capable of modulating 90% with wvery little

The lowest note anyone can whistle, says
Cal Hadlock, W1CTW, is 500 cycles. If you
need a thousand-cycle note for test purposes,
whistle your lowest possible note, and then,
according to Hadlock, you need only to hit an
octave higher and presto, there s your test
signal.
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layour itself. therefore, does lend
itself well as a suggestion when using similar-
type double-ended tubes.

The plate tank (both coil and condenser) is
mounted upon a small far piece supported by
a vertical upright, This upright is of such a
length as to bring the plate tank to the approxi-
mate level of the plate connections of the ubes,
Then the m“utralli]zing condensers are mount-
ed verdically upon this upright.  In this way
we have short plate leads, short plate tank
to neutralizing condenser leads, and quite short
leacdds from these condensers to the grids of
the tubes.  Aside from this the layout is per-
fectly conventional.

Tuning Up

Without a doubt the first thing to do when
tuning up a lincar is to forget it entirely and
concentrate #ll your efforts upon the modulaed
amplifier, If this stage is not operating proper-
ly and stably with good lincarity and no bugs
or parasitics, it is a hopeless task to try o get
a linear o work. 5o we see that we must first
get the modulated amplifier so adjusted that it
will operate perfectly and modulate 100%
with ease. Then the plate current which gives

roper operation of the modulated stage should
EI’.‘ noted, as this value will be necded later,
Then we can leave this stage and wm our
efforts to the linear,

The first thing to do is to neutralize accurate-
ly the linear stage. It is quite smportant thit
it neutralize o the proverbial “gnat’s eyebrow”
If there is any trace of r.f. that cannot be elim-
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jnated f{ﬂm the tank circuir, in other words,
if there is any reaction between the input and
output circuits, it will be nigh impossible
to keep the amplifier from oscillating when it is
standing with curoff bias and full plate voltage.

The next test is to ser the linear up with
full plate voltage and slighely less than cut-off
geid bias. IF it will stand chere while the plate
condenser is runed some distance each side of
resonance without breaking into some kind of
oscillation on its first ey, it is truly a remark-
able amplifier. In most cases there will be
some one or more kind of oscillation take
place:  either a low frequency as determined
by the rf. chokes in the circuit, a high fre-
quency determined by lead length and stray
capacities; or a frequency near the carrier fre-
quency and caused by regoneradion in the am-
plifier.

In the amplifier shown there was no trouble
experienced from neotralization difficulties or
high frequency parasitics. The stage did, how-
ever, osaillate quite strongly at some frequency
below 500 k.c. as determined by the r.f. chokes.
At cut-off bizs with abour 2500 volts on their
plates, the tubes drew about 450 ma. and pur
out great flames of this low frequency rf
Tuning of either the plate or grid condensers
had little or no effect on the parasitic. ‘The
trouble was quite definitely and very effectively
cured by removing the plate choke RFC,. How-
ever, it was still shown in the dizgram because
it may be needed in some cases if a slightly
different layout is used. In any case it is a
poor idea to use chokes with similar characeer-
istics in both the plate and grid crcuits.

High frequency parasitics can be eliminated
by a different layout, or, if they persist, can
be stopped by the use of small parasitic
chokes, The carrier frequency oscillations can
in most cases be stopped by proper neutraliza-
tion and layout. Onec thing that will greatly
reduce the tendency toward any kind of para-
sitic and also help the peneral operation of
the linear amplifier is to use quite a large
value of split-stator grid tuning condenser, The
capacity from grid to grﬂund on each side of
the tuning condenser (this, of course, is twice
the toral tank capacity) acts as a very cffective
by-pass to any other than the carrier frequency.

MNow, if all the parasitics have been elim-
inated with the amplifier standing without any
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excitation, the next test is to apply the excits-
tion (without the swamping resistor across the
tank) and vary it (by means of the coupling
link or any other convenient method) from
zero to the maximum amount available, This
maximum wvalue of excitation will of course
be considerably more than ever used under op-
erating conditions. The amplifier should be
loaded up to the antenna or a dummy for this
test. It should be possible to vary the ex
citation between these wide limits withour any
parasitics or irregularities taking place.  If it
is possible, the amplifier is then ready for oper-
ation as a linear,

Mow comes the grid loading operation,
which is accredited the most difhcult pare of
tuning up 2 linear., The swamping resistor
should be non-inductive and capable of dissipat-
ing about 60% of the input to the modulated
stage. This modulated stage should, as men-
tioned before, have a carrier power output of
about 10% of the output to be expected from
the linear, A single 801 with 35 watts input
was used to excite the linear stage in the lab-
oratory tests.

A convenient way of making the swamping
resistor is 1o take & number of throe wate 5000
ohm carbon resistors and series-parallel them
in such a manner that the load is equally di-
vided between them, There are in most cases
{with six or eight resistors in all) three to six
different resultant resistances thar can be ob-
tained while still dividing the load equally be-
tween them, A few of the possible combina-
tions thar would be of the order of resistance
required by an ordinary type linear are shown in
the diagram, Tubes similar to those mentioned
before will ordinarily require a value of from
2500 to 5000 ohms directly from grid to grid.
Lower |t tubes require a somewhat higher re-
sistance and higher p tubes a lower value, The
arrangement used in this particular linear is
that shown at B of this figure and the resistors
were connected from grid to grid on the two
tubes.,

The proper procedure is to try, first the
resistors connected directly to the grids in this
manner, Apply cutoff bias to the linear,
normal plate voltage to the modulated ampli-
fier, and turn off the plate supply to the final
stage. Then increase the coupling between
the modulated stage and the erids of the
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In a majority of cases the first try
will not be sansfactory. Here are a
few difficulties that may be en-
countered and their remedies, ®

Amplifier modalates down—Reduce
excigation by lowering  resistance  of
swamping resistor and ncrease coupling
1o aneenna

Amplificr modalarer wp but lesy than
100 9e—Same as above,

Modularer praferly bot tubes tin foo
for—Decrease antenna coupling wd ex-
Cruatien,

Tuber run foo cool, ot enongh wul
fot—Decrepse wntenna coupling und ex-
LifRLEon,

z!_.u;;pf.r'j;’er modalates miore tham pres
reding slage—Increase excitation, vy
antenna coupling i necessary, reduce

H

"—ezr unril normal plate current (as was noted
¢} is obtained on the modulated amplifier.
The grid current should be of the order of 3
< 10 ma. If it isn't, try a different value of
s=amping resistor; if too low, a higher value;
i too high, try a lower value. If a satisfactory
coint cannot be found in this way, try & vitlue
“f resistor that was too low from grid to grid
=nd tap it down the coil a small distance®

After a satisfactory point has been found, ap-
cly the plate voltage to the linear and couple
up the dummy antenna until the stage draws
an input of about 114 times the toral plate
dissipation in the stage (750 watts input for
this particular linear).

Now we need an audio oscillator | abuz.
zer in front of the microphene, or some ather
source of constant tone as an input to the
speech amplifier. Place a thermo-galva-
nometer, oscilloscope, or other modulation in-
dicating device on the output of the modulated
stage and find the point to which the gain
control must be advanced to obtain 100% mod-
ulation of this stage. Now place the indicating
device on the output of the linear and run
the gain control back and forth berween zero
and the pre-determined point of 100% modula-
tion of the exciting stage. 1f the modulation
follows up with no irregularities or flaccening-
off points and the tubes do nor operate too
hot under no modulation, the adjustments that
have been made are salisfactory. However,
the possibility that the first adjustment will be
satisfactory in all respects is rather remote.
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bias slightly.

If the preceding steps were taken properly
and in the order given, no difficulties other
than those given should be encountered. The
actual adjustment is really much more simple
than these many lengthy paragraphs would
indicate and each adjustment made has a very
definite bearing on  the emitted signal,

When the final adjustment has been made
and the quality sounds “broadcast”, remove
the dummy, connect the antenna and adjust
it until the linear draws the same plate current
as with the dummy. She is now all set to go.

#1y is meferable, when possible, w use a slightly
higher value of resistance and connect directly from
grid 1o grid. This provides a becter regulating effect
and also has a very beneficial effect upon parasitic
uscillations.

#The whole procedure will be more simple if ome
will realize that the maximum amount of excitation
thae can be used while preserving 95-10056 module-
tion capahility is dependent upon antcnna loading.
The heavier the loading, the more cxcitation can be
used. If the loading is too light or the exciation
too heavy, the stage cannot be fully modulated. The
simplest method is to increase the exCirarion in casy
jumps and increase the loading each time just encugh
o preserve U009 modulation capability”; when
lhe tubes are drawing 1.5 times their ated plase dis-
sipation in plate input, stop.

In actual practice no atempt is ‘made 1o gee full
1009 moduolation capability. 100%™ means in
the vicinity of 95 % modulation. Above 95% modu-
lation, the distortion rises very fast in any transmit-
ter, regardless of the type modulation used. Few
hroadeast stmtions arempt b modulate over 055
on peaks for this reason.
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H. BURGESS

Tells You AIll About It

As one progresses from the “how-to-build-
it" hobby side of radio to the engineering end
of the art, more and more use is made of the
decibel, This is another one of the many
terms the radio engineer has borrowed from
other branches of physics, one that has proved
to be quite puzzling and awe inspiring to the
laymen. It is one of those terms that, when
the opportunity presents itself, we can spring
an the uminitiated, terrifying them with the
wonders of science.

All too often those who use the term daily
are not quite sure what it is all about; and
the poor unsuspecting beginner is frightened
away from an understanding of it without
even a struggle.

Definition of the Decibel

The purpose of this article is to try and
make a little clearer what a decibel is and why
it dtes the way it does. The average person
seerns Lo encounter difficulty when studying
the subject. It is sometimes difficult for some
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to grasp the decibel because of its “nothing-
ness. It has no weight, cannot be seen, and
its taste and smell are negligible, Before go-
ing further it might be well to state that the
decibel is a ratio, nothing more and nothing
less. It merely represents the relationship be-
tween two gquantities of energy. Unlike the
meter, pound, or quart, it has no counterpart
in wood or metal in the bureau of standards,
It is an arbitrary standard set up by telephone
engincers for their convenience in making
measurements or, calculations.

The decibel 15 similar to the old “transmis-
sion unit’ which was used for measuring the
efficiency of telephone and associated circuits.
The original unit was equal to the loss in a
mile of standard telephone cable, This mile
of cable was used to compare the losses or
gains in a circuir,

The mile of standard cable is too bulky to
keep hanging around for measuring purposes;
so 1t was replaced by its electrical equivalent,
which is an artificial line with a resistance of
88 ohms and a capacity of 054 microfarads,
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For measuring puioses the combination of
these units was equal to a mile of standard
cable. If the input to a circuit was increased,
the amount of mcrease could be measured by
the aumber of mile units which had to be in-
s=rted to bring the output back to the original
bevel,

Now the greatest defect of the mile of
standard cable is that the cable, having a cer-
tzin amount of inductance and capacity, does
aot have a flat frequency response and the
transmission efficiency depends upon frequency
as well 25 power. In working with new types
of circuits there was a great need for a new
unit of transmission which was independent of
freguency.  One was needed which was based
an power alone, since the gain or loss in power
is the true index of efficiency.

Another measurement scale was devised and
the basic unit of transmission, by agreement of
the engineers, was made the bel. It was given
this name in honor of Alexander Graham Bell,
the inventor of the telephone. In common
practice one tenth of this fundamental unit is
used; it is called the decibel and goes by the
abbreviation db.

The decibel is a natural unit based upon the
way our ears respond to various sound levels.
We rate the efficiency and power output of
apparatus in watts, but our ears do not re-
spond to sound energy the same as a meter.
Instead of responding in direct proportion to
the wattage, our ears respond logarithaically
with respect to the power,

For those who may have become a little
doubtful about their algebra, a little review
may be in order before continuing with the
discussion.

Use of Logarithms

The common system of logarithms uses ten
as 2 base. The logarithm of a number is the
power ta which ten, the base, must be raised
to equal the number. Example: ten squared
or raised to the second power equals 100, Thus
the logarithm of 100 is 2. If we raise 10 to
the third power we have 1000 and so the
logarithm of 1000 is 3. The number which
we have just found is called the characteristic
of the logarithm and always has a value of one
less than the oumber of digits in the given
number, 1000 has four digits and so the char-
acteristic of its logarithm is 3, or 10 raised to
the third power is 1000, Unless the given
number is & direct power of 10, its logarithm
consists of the characteristic followed by a
decimal known as the mantissa, which must be
found from a table of logarithms. If we
want to find the logarithm of 773 we know
that the characteristic is one less than the num-
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ber of digits so that makes it 2. By referring
to a logarithm table we find the mantissa to be
8893 and so the logarithm of 775 is 2.8803,
This means that if 10 is raised to the 28893
power, it will equal 775. Numbers may be
multiplied by adding their logarithms or they
may he divided by subtracting their logar-
ithms.

Returning to the discussion of the decibel,
suppose we had an amplifiec with an even
1000 milliwatts output.  If the output were
reduced the least amount detectable by a sensi-
tive ear and the output then measured, we
would find that it had been reduced to about
784 milliwatts, or to 0.794 of the original
power.  If once again the power were reduced
the stightest amount detectable to the ear (a
good ear) and the output again measured, we
would find that the power had been reduced
to 0.794 of 794 milliwatts or to 0,630 of the
original, If we go so far as to reduce power
another step we hnd that the power has been
reduced to 5300 milliwatts, or to one-half of the
original amount in three steps.

The decibel, which is the new unit of trans-
mission of power ratio, is supposed to be the
smallest change in power that is audible to a
trained ear. The formulz for finding the
decibel of a ratio between two power %ev:]s
is given as:

[power

db = 10 Iﬂgn
FI}WEI‘;

Power 1 and 2 represent the power before and
after it has been reduced or increased. When
substituting, if the larger of the two is always
placed on top it will simplify the solution. If
we substitute 1000 milliwats for ps and 794
milliwatts for ps, we will have the following:

1000

db = 10 Iﬂgm = 10 !Uglll.sz.

794
and the logarithm of the power ratio, 1.259,
is 0.100 50

db = 10 » 0.1,
db = 1.0

In substituting for the second and third re-
ductions we find that we have reductions of 2
and 3 db respectively. This then gives us an
approximate scale that is easy to remember:
one db reduces the power to 4/5 of the orig-
inal, two db reduces it to 2/3 a2nd a reduction
of three db brings the power down to 14,

Practical Examples

If these three power ratios are memorized,
almost any db loss or gain can be quickly
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figured. For example, what power  ratio
would be represented by a loss of 9 db? A ©
db loss would be the same as three 3 db
losses. Remembering that a 3 db loss equals
a power ratio of 1% and also remembering
that when the logarithms of a number are
added the numbeis are multiplied, we find
the following:
3db + 3db +3db = 15 X 15 X 14
2db = power ratio of 14,

To find the ratio of a 7 db loss we have the
same as a 3 db, 3 db and 1 db loss so:

3db + 3db + 1db = 34 % 15 X 45
7db = power ratio of 1/5.

When solving for a gain, the problem js fig-
ured for an equivalent loss ancf‘ the resulting
power ratio inverted. For example, to find
the power ratio of a gain of ten db, we have a
change of 3 db, 3 db, 3 db and 1 db so it fol
lows that:

3db + 3db + 3db + 1db

=1 K1 X1 X4
10db = 1710.

Inverting: 10 db gain = power ratio of 10,
This 15 another common ratio that should

be committed to memory, and is easy to re-

member: 10 db equals a power ratio of 10,

Voltage or Current Ratios

The formula so far has been for finding the
decibel direct from the power measurements,
When voltage or current readings are to he
used in place of power, the formula must be
changed to read:

Vi
db = 20 logn, —
Vi
The power in a circuit is proportional to the
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square of the voltage or current, As stated
before, adding of the logarithm of a number
to that of another multiplies the numbers, 5o
two times the logarithm of the mltarﬂ: or cur-

rent ratio squares it and gives us the powee
ratio. Current values may also be subst-
tuted for V, and Vi, When using voltage or
current values in the formula it is considersd
that the inpar and ourput impedances are the
ddme,

By substituting in the formula for power we
can work out the following table.

Decibels gain Power ratio
0 1
1 1.25
10 10
20 100
30 1000
40 10,000

By this we find that each time the level in
decibels is increased by ten, the power is multi-
plied by ten. To increase the audio output of
any apparatus by 40 audible steps or 40 db,
the power output must be increased 10,000
fimes.

Practical Application
Any knowledge of the decibel is useless un-
less we can epply it to everyday work, so let
us see if it can be of any benefit on a very
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commen problem.  Suppose that the spirit has
moved us to replace the t}ri: 45 audio tube in
the old super-what's-it with a nice new 6Lé,
We wonder how much more volume we will
have. The old 45 has zn output of 2 watts
and the 6L6 has an output of 65 watts.
With an increase in power like this, the old
blooper should have a new lease on life; but
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suppose we substitute in the formula and see
just what will happen:

6.5
db gain = 10 logw —
2
10 I'Dj;n 3,25 = 10 X 511
il

Il

By this we find that we will have an in-
crease of only 5 db and unless we compared
the two volume levels directly we would not
notice any great difference. The change cer-
tainly would not justify going to very much
expense,

Reference Leveal

In the true sense, the decibel is a ratie and
has mo set valwe. But by agreement of engi-
neers a power value of 0.006 watts has been
set arbitrarily as zero fevel. This means that
0 db is equal to 6 milliwatts and this is used
as a reference level from which to work. Any
power less than the 0.006-watt zero level js
rated in terms of minws wumbers or “db
down." Power levels aborve the zero mark
are measured in terms of poritive valwer or
“dh up.”

By using a reference level such as this,
microphones and other types of generators
may be given a comparative rating. A carbon
mike may be rated at —45 db and a certain
dynamic mike may carry a rating of —85 db
level. The output of an amplifier also may
be rated in db, which means that the maxi-
mum output is that many db above the zero
level of 0006 watts,

The range of hearing of the human ear ex-
tends from the threshold of andibility to the
threshold of feeling, which is the point at
which the vibrations can be felt by the nerves
as well as heard by the ears. This covers a
range of about 80 db or & power ratio of
100,000,000 times. It is possible to increase
the sound intensity to the point where the pres-
sure of the waves becomes so gredt that the
sensation becomes one of pain. At this point
the range has been extended to about 120 db
above the threshold of audibility,

In commoan speech the sound level ranges
from a whisper, which is about 20 db, to com-
mon spesch at about 40 db. With a maxi-
mum of lung power and 2 minimum of brain
power, a level of 50 db above the threshold of
audibility can be reached vocally.
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NATIONAL CALLING AND
EMERGENCY FREQUENCIES

C.W. '‘PHONE
7100 ke, (day) 3875 ke,
3550 ke, (night) 14,225 ke,
14,050 ke, 20,640 ke,

2E,100 ke,

During periods of communicntions emergoney
theso chonnels will be monltored by stations of the
National Emergenay Not for persenal-inguiry teaf-
fie. At other times, these frequencies can b ugod as
peneral calling frequencies to expodite general traf-
Be movement betworn nmoteur stations, Emer-
geney traffic has precedones, After contuet has been
made the froquonay should by vasated immeadialely
to accommednto othar oallers,

The following nre the Nationnl Calling and
Emergenoy Frequencies for Canmdn! o, — 3533,
7050, 14,060; "phore — 3815, 14, 160 ke, 28,250 ke,

WRITERS WANTED

To write articles on fransmitters,
receivers, antennas, test equip-
ment, and any material of gen-
eral interest to amateurs. Ar-
ticles should be typewritten, be-
tween 2000 and 2500 words in

length, accompanied h.-,r' suita-

ble diagrams, photos, and parts
lists.  Liberal payment made

upon acceptance.

Address all communicalions e

THE CANADIY RADKD AMATELRS JOURKAL

B INVERMAY AVE, TORONTO 12, OMT.

The Canadian Amateur Radic Operators’ Association
higs reccived inquiries coneerning the continued issunnce af
the " Worked All VE* award, WAYE certificates nre still
Leing issued and cards, together with the 95-cent fea,
ehould be sent to Mr, Elton Culp, VEZATQ, Club Seera.
tary, CAR.OA, 67 Sherwood Ave,, St Catherines, On-
turio,

WAVE (Worked All "V E"). Bubmit proof of QS0 with
two different stations on two different bands in cach of the
Canadian provinees (Yukon Torritory and Northwest
Territories considered as part of British Columbis), Thus, &
total of 18 confirmations s required. All Q808 ghall have
been made on or after January [, 1939, In U. 8, and Canada
all Q50s shall have been made from one atate or provines,
Fee is 25a.
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A Sunday in ‘I'.Ile Life of a Ham

[Dedicoted with Wy 73 to the Hom Down the Street.}

9:00 a.m,—Folks leave for the day and Ham
is alone. Aimlessly paces floor in his room.
Stops and views visage in mirror. Makes weekly
mental note to get hair cut sure next Sarurday.
Resumes walking, watching b.c.l. set out of cor-
ner of eye. After great mental wrestling, says,
"Aw, well, guess Tl go out'na shack.”

Unlocks door of shack noting key turns very
hard as usual, Makes mental note to oil some-
time. Shoves master switch which turns on all
lights, filaments in transmitter and receiver,
soldering iron and much miscellaneous equip-
ment scattered along and under work bench.
Clicks switch putting plate voltage on receiver.
Indulges in idle cogitation anent desire for
broadcast coils., Aimlessly opens various well-
filled drawers in operating desk.  Spies very
battered coil which gets careful investigation,
Receives hbrilliant idea and rummages around
until he fAinds ancient variable condenser that
might be 250 ppfd. Emits joyful grunt, and
opens top of receiver, With the aid of tattered
test leads, makes “'b.cl. set” by clipping coil
and condenser onmo grid of first detector and
onto b.f.o. switch on front panel. Tunes con-
denser avidly. B.cl. set operates very unstably
and with high distortion. Stations seem infre-
quent and play no Benny Goodman records.

Decides to heck with b.cl, and in process of
experimentation discovers that by puiting 40-
meter coil 1n oscillator and 80 coil in detector
can tune 30-meter commercials.  For hest re-
ception 80-meter coil must be mounted with
judicious use of rubber bands o exert star-
board pressure.  Resurrects battered mll from
under bench and copies a Mex commercial.
Success—30 %0,

10:00 a.m.—Turns off receiver deciding that
all Mex commercials stand on their Jmacﬁ and
send left handed, Leans back too heavily in
chair, breaking back out. Fixes chair with
hammer, shingle nails and murtered impreca-
tions. In melee unknowingly knocks soldering
iron from tin can rest,
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Decides to tune up rig as W9 last night
only gave him 5 and 8. Emphatically decides
for umpteenth time to buy some G-watr car
lights as Xmas tree lights, especially blue ones,
highly unsatisfactory.  FPulls L4-inch arc from
final tank. Fire comes through pet r.f. pencil
and burns finger. Sucks finger :Mu.cilJ smells some-
thing else burning, Dives madly into rig think-
ing transformer he traded pair of anemic 210's
for had finally given up ghost. Transformer
sings merrily and only red hot.  Finds solder-
ing iron, which is sending up fair sized smudge,
and replaces on tin can. Decides he was going
to tear up flooring anyway to put in new switch-
ing system. Turns off rig.

11:00 2. m—Ham discovers that action pic-
ture of World's Greatest Risqué Dancer has
slipped down behind operating desk, Rescues
picture-and retacks to wall, Scratches out dtle
and substitutes call of Ham Down the Street,
Fills our five QSL's, depositing them with
treenty-five more in desk drawer to await fi-
nancial opulence.

Finds old European recording of Ray Noble
and places upon turn rable, Winds crank in-
dustripusly amid great groaning and thumping
of spring. Finds amplifier and plugs output
into bench. panel after deciphering maze of
wiring, Plugs pickup into input of amplifier,
and clicks switch. Panel light on amplifier
fails to glow; remembers burning it out when
tuning up buffer stage last week. Motes dandy
hum in speaker; puts pickup on record and
spins turn table with finger. Record gives off
faint squeaks and scratches; while speaker emis
loud hum as before.  Manipulates gain control
frantically with no effect. Remembers remov-
ing various resistors to experiment with 6L&
oscillator, and hunts feverishly for resistors.
Decides Ham Down the Street swiped them
yesterday. Gets down bottle of resistors and
BMA color chart,

12:00 noon—Starts Eﬁtting resistors back in
botidle, deciding he didn't want to hear Ray
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Seobls zayway.  Departs for house to eat lunch
=me Q30 YL on land line. YL very touchy
e being stood up last night when the dx
==s olling in. Ham explains at length to no
sval, mentally deciding to give up radio for
=mpbesnch fime, YL hangs up with loud bang.
Ham deades to stick to radio and replaces re-
c=wer.  Rubs ear and sits moodily by phone,

1:00 pm. — Revives drooping spirits with
2 of beer and retires to shack., Takes pencil
., standing on chair, marks, "What are you
woking up here for?” on ceiling, Admires in-
cenuity and handicrafe for five minutes from
varigus angles. Decides he's gone the Ham
Down the Street one better.  Finds old copper
cebing tank coil and decides o go on 20 cow.
oy doubling in final. After much calculation
ciscovers frequency will land in fone band.
Mzkes mental note to write to Rapio's Open
Forum anent ourtrsgeous width of 20-meter
fones band,

Cuts coil down and haywires it in final, Tube
develops definite sunset glow, while r.f. has
gone gﬂwn until flame hardly burns- finger,
Ham decides it's sell-excited, bur what the
heck?  Calls CQ till he's black in the face, then
decides the QRM sitvation on 20 is terrific.
Puts rig back on 40.

2:00 p.m.—Ham finds license manual and
makes up mind for umpteenth time to pass class
A and go on 75 fone,  Fills in all the O's with
pencil for three pages and then decides the dx
sitwation on 75 is terrible, and anyway he'd
better stick to ew. Pulls open desk drawer to
replace manual and finds resistors from ampli-
fner. Solders resistors back in after filing resi-
due from soldering iron and retinning it. Sol-
dering tip is now so short it's easier to use

i,

shank. Amplifier again plays with former bril-
liance. Remembers Ham Down the Strect has
two new Benny Goodman recordings, and de-
parts with formidable 2000-volt 1-pfd. filter,
and trading gleam in eye.

3:00 p.m.—Reappears at shack with two new
B. G. recordings, minus 2000-v, 1-ufd. fileer
and trading gleam. Seems fairly exhausted.
Cranks up gain on amplifier until QSL's on
wall begin to vibrate, and plays B. G, record-
ings incessantly.

4:00 p.m.—Puts amplifier back under work
bench making mental note to trade B. G.'s for
two Ambrose. Resurrects dusty dim doorbell
ringer from under bench and mounts on wall

with display caption reading, "Ring Only In -

Case Of Fire.”  Gers brilliant idea and upsets
shack hunting for Ford spark coil. Finds coil
in obscure corner under two tanned cat skins,
the remains of an ancient b.c.l. ser, and a vEery
defunct "B" battery. Hooks up coil, running
wires wmhagreat cunning.  Touches ringer with
some trepidation.  Jolt scems very satisfactory,
Shakes arm vigorously and hears folks arriving,
sreets family and asks when supper will be
ready. Folks have stopped at drive-in on way
hon::‘]e. Rercads funny papers in bad frame of
mind.

5:00 p.m.—Eats dinner and evolves scheme
for making records sound European by putting
extra pickup on record and making synthetic
room echo.  Starts for shack with vague idea
of going on air, Folks take firm stand about
wanting air for Charlie McCarthy and Jack
Benny. Decides to QSY to YL's house and
affect reconciliation. Departs whistling, "Sweet
Someone,” interspersed with CQ's.

I.H:eud Office and Factory

AJAX, Ontario

Milliommeters, Voltmeters, Tube Testers,

Analyzers Oscilloscopes, ete.
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the national HFS

@ COMPLETE COVERAGE!
27 mes to 250 mos in &
bands.

e AM-FM-CwW!

Operation assures optimum
signal-ta-noise ratio.

@ MOBILE-PORTABLE-FIXED!
Mational &86&5  vikrater
supply — 5884 power
supply—or “A" and "B"

Two-gang Maoin Tuning Capacitor, ‘ponel-

centrolled Antenna Trimmer Copociter and batteries.

& sets of plug-in coils fune the receiver in six @ RECEIVER OR CONVERTER!
bonds. Power furnishad by separota wnit. Makes feaotures of con-
Power supply listed balow is excellont whara z

115-230 V, 50-60 eycle AC is avallable. Alsa nected receiver usable on
operales with cembination of "'B," and slerage WHF!

batteries or & volt vibrator-typa supply.

SEE IT AT YOUR LOCAL JOBBERS

Represented in Canoda by

CANADIAN MARCONI COMPANY

B&1 BAY STREET, TOROMNTO, ONTARIO

VAMCOUVER WINMIPEG MOMTREAL  HALIFAX ST, JOHN'S MFLD.
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The XA Socket 15 & socket for tho
Minlglura Hutlon 7 Pin bese jubes.
L [zt mica Nillad bakelie insulation.
Mounrs: with  twe 440 seraws
Sockaf contacts extend asally [rom
base of sockael,

The R Socket is the sama a5 the
HiA Socket excepd that the contacts
extend radially from base of sockel,

The UM condensers are low-
loss, alumirum plate staked
construction miniafure wvar-
iablas designed fer UHF
converters, YFO: and  the
like — minimum capacity iz
grcoptionally low, The LiMs
can ba mounted in PE-ID
or RO shield cans and have
W dis, shafss front and
rear for ganging [see pagas
21, 23 and 24 for shield
cans and couplings]. Flates:
straight-line-cap., 160° rota-
tian, Dimansions: Basa |
¥ 2V4", még. holes on 534"
5 |-23/32" centers, 2-5/16"
max, langth.

The AR-2 and AR5 ecils are high

seability wned BF eoifs. The
ER.':EE::nflul?un:-:; [ram 75 Mc, to 2RO
Mg, wilh capacities_from 100 1o 10
micrg-micra-farads. The AR-5 ool
tunas from 37 Mc, ko 110 Me. with
capacitios from 100 ro 10 micro-
miera-larads, The inductive windings
supplied ey bo replaced by other
windings a3 desired 1o modify the duns
ihg Fanga.

The ®XB-50 coll forms may ba wound
a3 desired 10 provide a parmeshility
juned coil. The form winding largih
is 114" and the [arm winding diameter
15 %4 inch, The iran slug is 35" dia, by

i

14" long.

EXCITER COILS AND FORMS —TYPE AR-16 (Air Spaced)

These air-spaced cails are sultable For use in stages where the plate
50 weatts and are available in the sizes
taoulated below. Capacities listed will resonate the coils at the
I Fraguency end of the band and include all stray circuit capacities.
Al have separata link coupling coils and all it the PB-16 Plug and

input does not excesd

#B-16 Socket.

The XR-16 Coil Form alse fits the PB-16 Plug and %B-16 Socket.

It has @ winding diamater of 114" and a winding length of 134",

Cap Cantar Cap Swinging Cap
Band End Link | Mmf Link Feimf Link Mml
& reier | AR1S-SGE 25 | AR16-6C 25
10 meter | AR18-10E #0 | AR16-10C 20 ARIﬁ-!l}g a5
20 meter | ARTG-20E @4 | AR16-30C 26 AR16-20 A0
40 moter | ARTE-40E 3% | AR18-40C 33 AR16-408 55
AD meter | ARTA-80E 37 | AR1&6-80C 37 AR16-805 &0
160 meter | ARTS160E | 65 | ARISTE0C | &5 |

YAMCOUVER WINNIPFEG MONTREAL

Represented in Conoda by

CANADIAN MARCONI COMPANY

B&1 BAY STREET, TORONTO, ONTARIO

HALIFAX

5T, JOHHW'S HFLD.
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SILERTEX wirowound resistors are used by all Evie Silicone honded SILERTEX wire-
tha leading manninctirers because
+ They resis moisture at oxtremes of temp- wound resistors are made For Len-
arature:
o o MM
+ They withstand greater overioads, peratures of 200° C.
g e L U S T s R When you need power vesistors which
over high ambients, T
* Thayare fira resistant have proved their ability to stand up
-+ Wire connections are wolded ta o resist- 5 y iy E
dRaneo : in these conditions at gli=times,

+# Low firing temperature in manulactore avoids i T
damage to resistance winding, ;J;";‘J{g[_.; H :-I"
i i Y
EOR T E.SEIECR B s F AT O R L I M I T ED
1151 HOSELAWN AVE. . TORONTO. ONTARIO

Farturies: Toronts, (etaric; Lomben, Englunds Erie, Pa.




RIAWMIAD S

Skywire Haomads must pertain to amateur radio. Rates are 20 cents per word, per in-
sertion for commerciacl advertisements for profit, and 4 cents per word for all mon
commercial, non-profit odvertisements by experimenters or licensed radic amoteurs.
Full remittance MUST accempany copy. Print plainly and count address in the total.
Do NOT send perscnal checks unless exchaonge is included. Mail to Skywire, Toronto.

HOWARD 438 HECEIVER' - 8 tubes, xtal
filter. built in speacker, covers from
520 kc te 42 mc. Provision for wibrapack
and 5 meter. Instruction monual and the
parts list included - just overhauled
and aligned. £75.00 or nearest offer!
C-2 Frequency Meter, perfect shape,
with shockmount and tramsit case, $25.00
RME-E9 receiver and matching speaker,
operating monual, nearly new conditiem,
$125.00 or nearest offer. Want Trimm
Featherweight fones, high resistance.
Write VE7DY, 1610 Pinewood Evenue, Vic-
toria, B.C.

Manufacturers B
of all types of
fixed capacitors = apl

-. for all radie

and electrical

WANTED - AN HRO HECEIVER tvype M or later
model with a full set of bandspread and
broodcast coils too, if possible. A B0
cycle power supply would be desirable,
as would the matching speaker, but not
essential. Quete your best price in the
first letter and I won't guibble. Write
W.H. Galpin, T4 Princeas S5t.., Winnipeg.

FOR SALE - NATIONAL NC-173 RECEIVERH.
The condition is excellent and the best
offer over $225.00 will be occcepted.
¥Frite YEIPA., G.H. McEenzie, Lakeburn,
New Brunswick.

BRAND NEW FACTORY CARTONED TROPICALLY
treated National NC-2-40-D receiver for
sale, This was bought to take south and
has never been touched since it left the
factory. The set ia one of the werlds
finest for performonce cnd I can't use
it now. Best offer of more than $300.00
taken it - saves you a lot of money. A
letter to E. Boyden, 10 Barclay Rd., in
Wilson Heights P.0Q., Ontorio will get o
prompt reply.

WANTED - BACK ISSUES OF THE ENGLISH
Short Wave Mogozine, from the latest of
the 1952 copies back to September, 1850.
Will pay fifty cents per cepy for these,
VEIBTL. 38 Stamford Square N., Toronto.

WANTED IN OTTAWA - Room and board from
Moy to September by student working inm
Ottawa. Permission would be required to
run small tramsmitter. R.J. Kavanagh,
VELYW, Beaverbrook Residence, Frederiec-
ton, New Brunawick.

Skywire Hamads get proven results, Use
them to dispose of your surplus gear.
Skywire



You Still Get More Enjoyment from

L
Fza., ASTATIC D-104's
0% q,%' 4 .
iy than Any Other Microphone

all your brother Hams quit operating,

you would gel no more pleasure from your
own equipment. The point is that it takes their
equipment, too, to put the enjoyment in your opera-
tion. And that's why you're bound to get more
enjoyment from Astatic D-104 mikes than any
other—simply because there are so many more in
use. How does this mike get around so much?
Well, you know the answer to that—it’s the Ameri-
can Ham's firstlove, and that arder hasn't
cooled a bit. Why not check into the superior
performance characteristics that have kept
the D-104 out front all these years?

MAMUFACTURED IH CAMADA
Serviced In Conada

CANADIAN LIMITED

See it at your jobbers

Wholesale Distribulors of Radio, Televigion and Electrical Supplies
e —

April, 1852 Page 23
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HOW'S UR 05S 1@?

Official Bulletin Nr 226, March 26th, 1952,

The Canadian Department of Transport ann-
ounces that effective April lst, the fre-
quencies 14,350 to 14,400 kilocycles will be
deleted from Canadian amateur radio assign-
ments. Effective May lst the frequencies of
21,000 to 21,450 kilocycles will be made
available for OW emission only.

Official Bulletin Nr 338, March IZth 1952,
Effective March llth, F.C.C. anncounces that
the prohibition of contacts with amateur
stations in certain foreign countries as was
announced in Its public notice of December
2lst, 1950 mo longer applies to the Mether-
land Antilles. Basis of removal of P] from
the prohibited list, is the recent action of
the Netherlands Antilles government in au-
thorising amateur operation in that country.
(BL cards confirming contact with licensed
amateur P] stations will be accepted for K
Century Club credits. Contacts made during
the March 15th and 16th period of ARHRL DX
Contest with Netherlands Antilles may be
counted for score credit.

Of ficial Bulletin Nr 319, March 18th, 1952.
To conform with Atlantic City regulations,
the F.C.C. proposcs to delete from amateur
assigmments, the frequencies 14,350 to 14,400
kilocycles effective April lst and to make
available the frequencies 21,000 to 21,450
kilocycles effective May lst., Respective

dates for filing comment are March 28 anc
April 17th. The present 21 megacycle proposal
iz for OW emission only. A later rule making
will take up phone or other sub-allocation.
See March Q8T for 15 meter equipment suggest-
ions. Coils made by B & W are available in
Canada. See page 2 this issue.

Official Bulletin Nr 340, March llst, 1952,
Fffective from 3.01 AM EST April first, the
F.C.C. by action today withdraws the upper
Fifty kilocycles 14,350 to 14,400 ke of the
twenty meter amateur band. This action in
conformity to Atlantic City is to pave the
way for opening a 21 megacycle amateur band
in May. The Canadian Department of Transport
takes similar action with respect to Canad-
ian amateurs, deleting 14,350 to 14,400 kc
effective April first, Please notify any am-
ateurs heard in these frequencies after the
first of April to protect them from F.C.C.
J:rmj.mring notification.

Official Eulll:tm Nr 3141, April 10th, 1952,
ARRL invites npph.c:l:mns for its Offic-
ial (hserver appointment. League members who
are residing in any U.5. or Canadian sections
are eligible. The various classes of (bserver
appointments include categories for phone
and (W checking which require only receiver
equipment and indiwvidual skill, All interest-
ed amateurs are requested to write to ARR 1
Headquarters for application blanks.

n EDMONTON
CANADIAN ELECTRONICS LIMITED

T.W. TOM®' HALL, VESTW

9906 - 109" STREET

FOR A COMPLETE LIME OF QUALtT‘f’ P.-\'-'-.RTE AMD EQUIPMENT
DROP IM AND DISCUSS YOUR PROBLEMS WITH

AND  pAUL SAUMERS, VESFP.

Skywire
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TUNE IN WHEREVER you are TUNE IN

- Here is a becklet that will help get your
HDW tn ]'IStEIl t“ t]]e Wﬂl‘l xyl interested in ham redio and SWL' ing!!
It can be a help in your UX'ing too!! Tells how to get the best from yeur set, increase
sour pleosure and knowledge of world affoirs. Well writtem - worth having in the shack.
The postpaid cost of this excellent reference is just seventy-five cents. Order mow.

i An  indispensable reference book for the
World Radio Hﬂ-]l(lb'ﬂﬂk thousands of homs, radio engineers, lis-
teners in Burepe. being introduced in North America mow. 120 pages, illestroted, this
remarkable book 1s endorsed by RBaodio Sccieties thruout the world. Up-to-date data for
everyone on the worlds transmitters etc. Unly twe dellars o cepy, postpaid te you.

RECEIVING VALVES OF THE WORLD How mmy times hove you wonted om easy
THEIR DATA, USES AND INTERCHAMGEABILITY to-use cross reference on radie tubes
of other than Stendard U.S. types?? Every ham needs a cepy of the World Rodic Valve
Handbook, which tabulates this information. 115 poges of data you haven't been able
to find elsewhere. Get @ copy for the shack for two dollars. pestpaid direct ur qth

Order these books direct
from us and save mailing THE Ehrﬂﬂﬂi RADKT AMATELRS KHRHAL
costs. Include exchange, 84 '”Em:&;ﬁ;ﬂ"éﬂ'ﬁ:f&“”ﬁ F.O.

stamp, on all checks.
oo RN [Tttt ped e et TR e
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SERIES “G" AND “AG" COMPOSITION-ELEMENT 5 /16~ DIA. CONTROLS i

RRRRIEREEEEDE B0 ERRRIRATY ORTRRNat ors FUPRESR TR T NSRRI AT E——— R4 1

=TT e NI L e b s T e T L TR L T e B

Filling praclically all carboen contre] requirements in radis Shodt system he com add swilches and warious Iypes of
and TV servicing—lhe new Cloreslzl Type "G and "AG” shofis as required. Control ts 15/16" in dicmeler and of the
conirols now anable the serviceman to select the control be #zme exccting high-guality thot has mode Clarosiot the

é neads electrically and through the Ad-A-Switch ond Pick-A- number cne choice of TV receiver menulaslurers. b
: o came s w  AD-A-SWITCH AND PICK-A-SHAFT :
i lggg g ggﬂﬂ"l g Fils prociicolly all noods 3
H 2_';"],] 5 75,000 WV far this typo of conirel =
- M -] 3_']:"]0 5 '||:|[|-.-'|[||;| g clectrically, mechanically £
- I & 000 5 mujun o ond circuit-wisa, Swilches :
= i E:J'.'IUI:I 5 200,000 g may be odded, l:llhnir_-c =
% T 500 g 250,000 5 of shoils cover all poa-

> & m'uuu ] 250000 z slble neads In servicing

: 10,00 v 200 00 5 work, Clorosial Plek-fl-

-4 I f 10000 W sO0000 = Shaft Is inserted In apon-

: 10,000 z 500,000 z ing and topped —that's

: 15,000 5 750,000 z ail. Assombly does mel '
: 15,000 v 1,000,040 5 wiggle o7 wobble o £
4 | 15,000 W 1,000, 00 z came loose in uee i
H ! 20,004 5 2,000,000 z i
1) RE b e :
= =kl E 25000 W : 5 *
D AR ! 25,000 v 300 z CAMADIAN MARCONI COMBANY :
i N 0,000 g 4,00 0 z B&1 BAY STREET, TORONTO, DNTARIO 3
- ﬂ .‘]}":ﬂ]u g 5.E-:IL‘..{II]I:I 7 YAHCOOUVER WisHIPED MOHTEEZAL MALIFAY 5T, JOHNS :
: 50,000 2 5,000,080 5 :

e e e e e P P P PR P R T A R R R L R R R R P R L T IR P I R R L L R R LR RN R L L L St L] "m!ll-‘g



chamber",

“faals

A standards engineer prepares eleciranic equipment for fest in RCA's new “stratosphere

which can simulate any climatic er oimespherie condition,

Weather Made to Order

LI. the warld’s wearther is now available in o
single room 14 feet square and 10 feer high in the rest-
ing Inborarory of the RCA Engineering Produces De-
partment in Camden, N, T.

Wich this 50-ton chamber, recently installed for che
testing of all kinds of elecrronic equipment under condi-
tions to which it may be exposed in use, laborarory
personnel can simulate 2]l eemperamures; humidicy levels,
and orher climatic and atmospheric conditions found on
ar above the earth, to an altitude of 70,000 feer abave
sea level,

Here, every device made by RCA for mulitary or
civilian use in far-away places, from airplane trans
mitters to walkie-ralkies, can be proved under condi-
tions prevailing in the Sahara or Siberia, in the jungles
af the South Pacifie ar atop the Himalayas,

Known as a “seracosphere chamber”, it can reduce
armospheric pressure to the level encountered at an
alcicude of 70,000 feer, which is higher than the accepred
altitude record for heavier-than-air ceaft and almost as
high as man has ascended in a balloon. The parcial
vacuum produced is suficient o reduce a 29-inch column
of mercury to one inch,

Heating and  refrigesation equipmen: within the
chamber can creare temperarures from 183° F.— more
than 50 degrees higher than the highest narueal tempera-

Poge 26

rure ever recorded on the earth'’s surface — to minus 85°
F,—within a few degrees of the lowest natural rem-
perature earth-bound instruments have recorded. To
provide refrigeration for the unit requires 180 horse-
power, enough to mun 720 average size domestic re-
frigeratars simultansously.

Humidity within the chamber can range from a
heavy fog o almost complete lack of moisture,

Because of its size and weighr, the chamber, which
cost $150,000, posed a number of installation problems.
It was built in chree secrions and transported from
Newark, M. I. to Camden by triler-truck. Because the
chamber overhung the trailer three feer on each side,
creaning o traffic hazard, special approval from the Seate
Highway Deparrment was necessary, and the trip was
made in the carly hours of the morning, when traffic was
lighe. The three sections weighed 11, 17, and 21 tons,
respectively. In order eo gee them into the laborcatary, a
wall aren measuring 18 by 20 feet had to be removed
from the building,

The door of the chamber weighs abour twa tons,
and is moved into place on rolless Axed ar the wp of
the chamber. To obtain 2 perfecs seal, an aic eylinder
is fixed on each corner of the door 1o exert the required
pressure. An inner wall of 9-inch-thick insulation is
used ro maintain remperarures,

Skywire



#unts MOLDSEAL
Paper Tubulars

now available in a wider
range than ever before !

Rugged mechanical strength is a
feature of these Miniature MOLDSEAL
paper tubulars! e b Ve i

far 2 small, kigh performance

—_——

MOLOSEAL FAPER TUBULAR CAPACITORS l
0 Valt D.C. whe. | miniature valves in television,

component for application with

Co Mo Con. MF. o L persanal  receivers, car  radicd,
WS o i & 4 .
a1 ‘B3 i e' kearing alds, miniature electronic
Wi ol a ] and communication eguipment,
e i ':' 3
| ¥ 1] i 9
| W'.Ii.lili ?5 E |E the Munt capacitor has excep
| TR EH IE wional mechenical strengeh. The
ﬁsljﬂ i ':' _I” moulded housing enzures an

sdequate seal spzimsy the ingress

ef moisture under the most humid

WO o031
BT R 1 el i
W 0o a1 g conditions ;| makes the capacicor
mﬁ ﬁs l't i next and clean to handle @ gives
‘ﬁ% ':} ! ? It & very long sheli-life without
Eﬁ no 1 E deteriaration of insulation resist-
EEE M % 1: ance. The range covered by these
1 aﬁ JI?IE i 1|E small-dimensioned types has now
E:':s ;; i ;!i been  considerably  extended,
1588 Valt DG, whi | giving  bath manufacturer and
BI5.001 ol 1 | designer  greacer scope with all
::tﬁ ﬁ; 2 '!I | types of equipment. The complete
a:;% :,-: :": | lseed ranges &5 shown on the lefo
E:;% I h‘l 1 Full details will be sopplied an
X L i
::iﬁq X U application,
niim B
Al
crveilecbrle
From
stock!
Rapimenind in Caeada by
AT CAMADIAN MARCOMNI COMPANY
EITABLIEHID 1701
VOUR LOCAL A&41 BAY STREET, TOROMNTD, DHTARD
JOBBERS VAMCOUVEL WIKMPIG WOHTEEAL  RaUPAX 30 J0HNS MRLD,

41



TELEVISION

CHECKING TELEVISION WAVEFORMS wiHA CR O

This month we are inlerrupiing our
Teleoision series to bring gou an oulatending
arlicle on the vse of an Oscilloscope for
seraicing Television recelvers, This article
{s reprinted from "Radie Service Dealer'”
for January by permizsion of the author.

In making Uese tests it is besl bo tune
in a station broadensting a test pottern, as
this lends itsell to ensy iolerpretation.
Sot the receiver on (18 side ar back so that
all Ue test points may be conveniently
reached. Mo Lests ape recommended on
the high voltage seetion and care shoold
e tnken Lo nveid contact with that eiresit.

Initial Test Point

The most convenient initial point of
mensirement is the aulputl of the second
detector,  The renson for this choice is
that the signal voltuge at this paiot is
1 or 2 valts, and lends itself to gosd obser-
vutionzs on nn cscilioscope.  Hemember
that we are primorily copcerned  with
mensuring  and  ohserving  the  video
picture siganl and the synch pulses, and
thnt these are frst abservable o their
demndilated forms st the voipul of the
sevobid detector,

Figure 1 ut the top right illustrates o
conhined wildea signal and vertienl synch
pulse obtsined at the deleclor ontpuat.
The sweep Frequency of the CRO lins been
set ol M cveles in order La permit two of
these pulses fo appenr on the sceeen.
The partis] cieenit disgrnm on the left
illhistrates the test pointe for this Lest
This corcesponds 1o point E on "'E...l'.'.'!i'l‘
diggram. The complete Tront view of the
cathode muy  oecillosenpe with sl its
settings, nnd the waveform nppearing ol
the sereen is at the right of Figore 1.

To mnke {his Lest a connecting 15 made

= Semurl L. Marrkall, Manspleg Hditor of Radis
Keroree Penler, har tabvn courres i Hieeteival Eagie
weererg af Broslivn Palpbechnic Dnslitute and New
Fark Dajversity. Mo kar been o rafir sereieed fecke
mrainm sinee 1925 In JOFT e MNaeskall ained
the res Herlingkouse Focalions! Figh Sckes!
. ,ﬂ‘nlﬂ?}:ln. .n'\.'q-n.mfr.-rd. wtbere he oo mn:vrg-r.d il
TF innruclar. In 1943 Ar wrode “Klnirals of
Praciieal Radie Meckznics'™, & boal wibich e wioed
s a slendzed fexf fe mady schools Peeapkond the
caantey.  Firel and Joremodd a5 kv anderedd dw o adh
cancing M caue and slatid of Bhe maille Feeviveman,
At prestnl ke i Chaiemtn of the Boaed of Diveciers
the  deeociated Radin Teloaizion  Kerwicemen al
Few Baek, dad ir coreealiy arvanging o TF Lechure
ﬂapr;rf.gr The Wew Fork Empive State Federation of
Flecfrani Terbnirians Arrocialions,
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By SAMUEL MARSHALL®

between  the detector votpul aml  Lhe
vepticn]l input connection an the CRON
Anvther conneetion 1 then made Tetwern
the ground connectiong of the receiver ol
Lhe ascilloacape,  The detector ontput
connection may he taken off at either side
of the coupling condenser, C, whichever 1=
mast cooventent,  The receiver outpul
ia ndjuslel to itd optimum level, therehy
requiring o minimisn: setting of the verticnl
pzin control on the scope. This will resull
I maore neewcale nnd satisfnetary patteris.
Notiee the nmplitude A of the combined
sytcl pulse and signal ne compaced with
the signnl amplitwde itsell shown ss K.
The middle fine ot B, represents the
blnnking level, and the leight aliove this
leved—(in the slide this occurs Lelow e
blanking level Lecasse of the reversed
phase of the pattern)—is the region called
"Mlacker-than-llack.”

TEGT POONTT
]

1 i \ GALE
516 i d -
e P e

=

=Fu
PARTIAL SCHEMATIC
QF CIRCUAT UNDER TEST

TEST PQUNT

: e
(EL':?:“%W%—:,_ —

PARTIAL BLOCK DIAGRAM

Figure 1
Wavelorms borizontal and! verdical chtsined
at detector output,

The blanking level should be 7555 of
the total leight, A, neconding to FOO
standurds.

Ahown in the lower right hand side of
this ilustention are the horizontnl synch
pulses nnd the ssspeiated piebure signal,
The same test point is esed,  However,
the sweep frequency of the CHUY js now
wiljusted to one-half the ineoming hori-
rontul synel pulse frequeney.  Tlis s
15,780 divided by 2, or T.BTS eycles
Fipure 2 slhowa the wvortienl and haris
zontul pulses sl Uhe oulput of the first
video amplifice, Motire that the '||n|'.||sc
hos been reversed 1807 whish s
characteristic of wnevum  tuhe  action:
The amplilude of the signnl at Uis point
is about 10 wolts.  Varying the gnin of
Lhe receiver by menns of the contrast
vontral will produce correspending varia-
tiong in the height of the pattern.

[ omdin et e nexl pargo)

VERT. S¥YMGH PULSE
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Blocker
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PLRTIAL SCHERLLTIC

OF CIRCIAT UNDEAR TEST

wERT

SPMCH PULEE

PLRATIAL SLHERATIC
OF CIRCLET UNDER TEST

WA STHGH PURSE

TEEF PlunT

PFARTIAL BLOCK DiAGRAM
Fiqure 2

L]
oUTRT

Horizontal and vertical pulses oblained st 131 video amplifies

As in the previous test, Ll sweep of the
CHO is adjusted to porlray two puolses,
‘The test point mny be made on either side
of the coupling condenser, C, shown in
the partial schematic at the left of the
slide. The probe connectinn of the scope
muy Le Lrought to the plate side of Lhe
conpling comdenser i an isoloting con-
denser is locnted in serivs with the vertical
input terminal; nod it wsoally is.

q’mmmﬁng now Lo the oulput of the
final video alaoge, as shown in Figure 3, we
potice thal the plase Tor both ?IUI‘i'i'-M“I"
noel vertical plutes is again reverssd, and
that the amplitudes of the signal are
considerably incrensed. o this case it is
45 volts, This output is fed direcily into
the grid of the CHT, nnd s previously
pointed aut, represents & positive piclure
phase.

Synch Circuit Sectlon

A portion of the vides sigial is taken
off the d-¢ restorer ot the OALS plate
conpection Mo, 2, Fle signal al this
peint, cootaining botli vides nod synch
eomponents, with 1he vides somewlat
redueed, is fed into U first syneh nmplifies
al & negotive aynch  plase, or whaot
amounts to the same thing, & positive
pielure phase.

This is shown in Figure 4. The operat-
iitg chnracteristics of this circuit resull in
n reduction of pulses due to noise and
other interfering siguals, The amplituwde
of the signal nt the grid of the first synch
amplifier is about ooe-fourth that of the
oulput ul the plate of the Gual video
amplifier, This s due to the signal being
tnken off & poinl on o voltage divider
econnected neross Lhis circnit,

w0 R AT VERT, THMEN BULEE TEST AONTE
i H nast [ I4
T Snen e
aian q-;wa I
14 15 E |
o arkiy v
—qow  sidw abis

PARTIAL SCHEMATIC
OF ORCUT UNDER TEST

® @®

FAATIAL HLOCK DUBGHANW
Figura 4

Pulses obtained at 1st synch amplifier on either side of €.
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HOR. BYNOH PULSE

PR fownT
'

Bt Yy AT
kit o
1"]@
b
fet
=gaw

FARTIAL, SCHEMATIC
OF CRATUIT UNDER TEST

®

FANTIAL BLDCE Casidie

WERT. - SYRIH PULSE

O GVRGH PLLSE

Figure 3

Hasizentsl and vertical palses oblained st video ostput tube.

Figure & shows the horzootal and
verlicnl pulses gs they appear at the grid
of the syuch clipper or scparntar.  Notice
that the nmplitude at this point is 60 volts,
wnd  that e mignal slill eontaing con-
siderable picture components.  Also, the
signal now hins a n:fnl‘.i\:: picture phase,
aru positive synch phase.

Wo now shift our toke-off point o the
oubpist cirewit of this tule, &8 shown in
Figure 6, Dlserve that the picture signal
hne now been mm|ﬂrle|1;r eliminnted, and
thot anly the synch pulses remnin.  The
amplitude of these pulses at this point is
B wolts, nnd the synch phase is now
negalive.

The action in this circuit that produces
this clipping of the picture signal results
from 1Ee follawing:

VERT SYHEH PLLEE

HOA- STHEGH PULSE

Figure 5

Pulses obtained at Input of &5HT synch separator. Mote waveform:

Skywire
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DX QTH'S

Box 73, Lanchow, Konsu, China,

Clo US MNovni Adr Stanlos,
Casablanca.

Gabrlel  Migeon, SI" TG
BPM 451, French Zoobe
Germany.

Hox U8, Moanrovia, Liberia.

Frank Frost, PO Box 858, Addis
Ababn, Ethiopia.

Rene Thevenin, le-de-Pentecote,
Mew Hebrides

W, F. Limchouse, WVickers"
Armatrongs Rep., [ragl Ade-
wiys, Bnghdad Airport, Irag.

B 2E50, Quito, Ecupdos.

PO Box 153, Portaus-Prioce.
Haii,

Aldo Ravenna, Via 'E‘rih_l:l!}a
Amades 8, Cogllarl. Sardinda,

Box 515, Tokio 4.

W, C. Baxter, APD 331-E g0
P, San Framcisen.

HO 20th Alr Force, APO 234,
/o PM, 5on Fransicso.

CoacA., Midway 1sland, Central
Fazifc-

Cohoh., Wake Istand, Cenirzl
Paclfic.

Dr. Corrade Francini, Repubilen
dl San Marino.

Box 74, Macassar, Celebes,
Box 66, Addorra.
APD BAI, PM, Mew York.

Pan-Cannda Als Lines, Goose
Bay, Labrador,

APD a1, ¢/o PM, Miami, Fla.
Pebhle Island, Falkiand Isinnds.

Sgi. Monimn, RAF Buttertoorili,
Penang, Malays.

clo Telecoms Dept.,  Kuala
Lumguir, Malava.

109 Austin Read, Hong Kong.

Ma. 1 AW.BS, oo GPO,
Colambsa, Ceylon,

cl/o A, Besse & Co., Aden,

Bax. 10, MNavy 303, Flest PO,
San  Francisco  (Sfatlon @
Mukden, Manckukio).

WEWCM/HGS NAS Kobler, Mavy MWo. 957,

XAFG
XAFQ

ECEMF
ZO6SX

LAIB

FALR

ZD15

S Maval Air Station. Safpan,
cio Fleet PO, San Francisco.

Radio Officer, VG Police, Trigste.

s Army, Free Territory of
Trene.

c/o X Hraoch, HQ Palestins.

B. P. Knight, Belmore, Seagrave
Road, Silety, Loughborough,

Hadip Maorine Stagion,  Durazm.

Albania,

D, . Piecleillo, Radie Officer, Poars

and Telegraphs, Port Haesours,
*igeriz,

G. Sherwoml, o WA A O [keia

Adrport, Lagos.
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PIN-POINT RIGHT-ANGLE
PENCIL IRON SOLDERING IRON
PENCIL IRON Cat. No. 61

mﬂﬂw

HIGH GRADE
Electric Soldering Irons

Thizs is a heavy duty irom, built to
last! Industrial type element gives
years of trouble free service. When
¥ou want the best - insist on Emice

A lightweight (214 eunce), low
cost unit for pin-point accuracy in
the most delicate soldering operations.
Element construction is of same long-
duty type used in ESICO industrial
irons. Handle temperature never high-
er than body temperature. Diameter
of handle #{”. Tips available in 3
shapes: tvpe B-14" dia., pyramid
point; type A- 44" dia., straight pencil
point; type C-1¢" dia.,, bent 90 de-
grees, with pencil-like point. Regu-
larly wound to 25 watts at 105-120
volts. May be obtained in higher
wattages at no extra cost when pur-
chased in quantities.

B T T e

SEE IT AT YOUR LOCAL JOBBERS

B vt i Covmiiin by

CAMADIAM MARCOMI COMPANY
BAT BAT STRRET, TOROHIC, QHEil

WARCTOUYEL WIHRPEG  MONTELAL  HALIRAE 1. JOHHT MMD.
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1. The picture signal at the grid of the
tube bas o negotive polority.

2, The operating voltnges on the tube
are auch that all negative portions of the
sigoal are cut off.

Binee the polarity of the video or pleture
portion of the signnl is oegative, nnd since
all ncd:ntivt portions of the signal are
clipped off, only the syneh pulses remain,

The next test point ia the plate of the
third synch nmplifer. The polarity of the
svneh signol at the grid of this tube is now
negative. At the plate it becomes positive,
The complete change taking ploce in the
srnch signal polarity in the three stages
of the aynch amplifiers is shown in Figure

. Here we see a negabive syoch pulse
entering the grid of the firsl aynch ampli-
fier, nnd, Ecr going through thres
complete 180" phnse reversals, emerging
from the last stage with & positive polarity.

This last synch tube, which is one half
of & duo-triode, aperntes nt low enough
potentinls po that an 80 volt signal npplied
to the grid drives the tube beyond cut-off
poesing anly the penks of the signnl. This
results in an additional clipping action,
thereby Turther reducing nedse and other
interferlng pulses,

Integrating Circuit

The nutl.][:llllmle ut the oubput of this
tuba, which is shown s point 1in Figure 8
i 30 wolta. The synch pulse phose is

nilive, and wo are now in n position to
mject this signal inte the horizontnl and
verticnl blocking oscillators for purposes
of triggering them to the exnct frequency
of the incoming station pulses,

The signal at the, output of the LHoal
svneh amplifier contning both the horis
zontal and vertical polses which we must
separate from ench other. This is done
by the integrating and diferentisting
oetworks, These are shown in Figure B as
combinaticn R-C flter ciccnits. The in-
tegraling cireuit shown at the top left
consiatn of n numhber of resistors and
t'npnri.tvnn eonnecied in sech g manner as

1n
kb

pedptom

e

§o—ave

PARTRAL SCHEMATI
OF CARGLIT UNDER TES

FARTIAL BLOCK DHAGRAM

Figure &

Harizontsl end vertical pulses oblained ot 3rd synch smp.

Page 32

Lo short oot the horizontal pulses and
build up the amplitude of the vertical
pulses. Notice the shunt capacitors, Cy,
Cy, and Cy. These condensers in addition
to building up the amplitude of the
verticnl synch signal during succeasive
pulses of the serrated vertical ayneh pulse,
short out the higher freqeency hotizonial
pulses, leaving ooly the vertieal pulss to
reach the grid of the 6J5 vertical oseillntor,
_Proeeeding now to the differentiating
eireuit, the 100 wuf condenser connecting
the output of the third synch amplifier to
the foput of the horizontal oscillator

ts o high resctance to the low
requency vertical pulses ns compared to
high frequency horizontn]l pulses, so that
the signal permitted to poss thee® this
condenser contains only the horizontal
pulaes.

I we apply the test probe of the CRO
te point 1, both the wverticol and the
borizontel pulscs nppesr. At point £
only Lhe wertical pulses sppesr, and at
point 3 only the horizontal pulses appear,

We nre now ready Lo brace the verlical
pulses as they proceed from the sutput
af the G158 ﬂlr.'i]}ndnr to the input of the
verticnl deflecting eoils.  The lawer left-
hand portion of Iﬂme 0 ia devoted to the
Block dizgram of this portion of the circait,

The upper left-hond portion of the
Eﬁ;ﬂt is confined to n simplified partial
schemslic of this circuit. The four test
points shown in the block dingram are
indicated in the partial schematic by

iflentical numbers, Thus:
Mo, 1 is the inpui of the wvertieal
ascillator,

No. 2 is the output of the wvertical
oseillator, the smplitade of which is about
120 wolts. The signal is neted opon by
the discharge or peaking ciresit. The
object of this circuit 1s to oblain & wave
at the output of the oscillator which
inaures Lhe presence of a sawtooth current
wave in the verticnl deflecting coils.  Buy,
more on 1hat shortly.

VAT SYRCH FuLST

TEET FOMATH

prreeel ] -t
: ey
Pk iy ey T
e o i i
@ i = + @
e rar=ie} ot
—n o [ty

Aracn BCRAL PHASE BOVEMSALS i Srivds daisi(® SEcTion

Figure 7

Signal phase is I;im:a:i Lﬂg‘ & it passen

Mo, 8 s the output of the veriieal
deflecting coils.  The potentinl ul this
poiot is about 85 velts.

Mo. 4 ia the input to the vertienl outpot
tube, which is shout 450 volts.

The corresponding wavelorms for Lest
pointa 1, %, 3, and 4 are shown at the
right of the sereen.

Na. | proceeding from top to bollom
indicates the sh steep discharge, and
slow saw-looth charge portions of the
wave which nre choractedstic af the
blocking oseillataor,

Ma. 2 indicates the effect of the peaking,
or discharge circuit on this waveform.
Varintions of this woveform may be
produced :3 ing the vertical ampli-
tude contrel. This is sn excellent check
on Lhe operntion of this cirewit.

No. 3 indieates the waveform of the
pulse ot the plate of the vertienl output
tube. ar the (K8, Notice how high the
pulse voltage is for the retrace portion.
This is necessary Lo insure o high retrace
current rale oo the verticnl dellecting enils
l‘{hlilrlug the retroce period,

The formuln relaling to wollnge, in-
ductnoee, and the rate of change of
current in coil can be given in two forms:

e = L x Rate of chonpe of current

Rate of change of current /L

WEAT. SYRCH PULIL

MOR. SYM PLLSE

TR et

PARTIAL SCHEMATIC
OF CHBCLNT UWDER TEST

S EART
HOM T, TG

HOSL GYNGH PULEE

e,
Eafidmin
i Fweial

input.,

FARTIAL MLOCH DIAGRAK

Figure 8

‘Waveforms obtsined ot horizontal and verticsl separation points,

Skywire
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GHOST FREE RECEPTION New Z-Maich Yagi Achieves
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During the retrace pesiod the frequency
Iz much higher than Lhe 60 eyele frequency
of the trnee period.  As & result, the
repetanee set up by the inductonce in the
cail is mueh higher thon hefore.  This
afects the current considerably.  From
thie formuln shown above, in order to get
n high and fast dischorge of current during
the retrace period the voltage nmplitwde
must be high ami its waveform steep.

Returming agnin to Figure %, and
exnmining wavelorm No. 4 once ngain,
we notice Lhat the troce portion of the
voltage curve is somewhat of a sawtooth.
This is clue ta the fact that dering the trace
period, the inductance of the vertical
deflecting cail is negligible ns compared
Lo its resistance. In n resistance, if we
want n suw-tooth current we must have a
saw-tooth voltage, This explains why,
in the rompasite wave, the wavelorm of
the retrace in a sharp high omplitude
p1|.]ln. anil the waveform of the trace 15 &
fow amplitude saw-tooth,

Herizontal Circuit

We can now proceed to the lorizontal
oseillator and the cireuits devoted o the
development of the horizontal  sweep.
Figure 10 illustrates the portinl schematic
of thia portion of the circuit in the upper
left portion of the sereen,  Below it is the
block diageam showing the test points
pombered to corcespond to the same
peints in the schemntic ahave, These test
points e =8 Tollowa:

Mo, 1 ig the input of the horzontal
oecillntor.

Mo, # is the output of the horizontal
osoillator, at about 120 volis.

Mo, & is the cutput of the horizontal
discharge circuit, 2t shout 45 volts,

Mo, 4 is the ootput of the horizontal
output tube, at about 4,00 volts. The
utmost caution should be used when
mensitting high woltages of this neture

Mo. 5 in the output of the horizontal
outpul  transformer,  which is  about

Bt wolts, mnd represenis the voltage
waveform appearing neress the horizontol
deflecling  ooils,  Notice  the Aattop
chormcteristic of this woveform. It will
e recalled thot in order Lo oblain a saw-
tooth current wove in a cirenit which is
predominantly inductive, a Autbop voltnge
wave is required,  When mensuring these
Bigh woltages n high voltage test probe
should be used, and & capacitunee voltage
divider should be employed for the CRO
to prevenl damage boo s inpul cireail,

Space docs not peemit further analysis
of the muny Goe points ench of Lhe circuits
sbound in,  Television technicians have
o powerful tool in this wavelorm aonlysis,
Torin realily it is dyoomic analysis npplied
te the video ond syoch portions of the
television reeciver.  Acequminting himscl
with itr bechiniques the TV technician will
add to his stock-in-trade & very powerful
nU:,r in helping im lick those “diffiealt”
TV sgerviee probilems.
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VEAT _ WEAT.
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WERT,
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SAMPLIFIED PARTIAL SCHEMATIC [HAGRAM
OF GIRCUIT UNDER TEST

PARTIAL BLOCK DIAGRAM
Figure 9=—"Waveforms oblained af variows test points in vertical cireuit.

ol
T Ard me HORIIEATAL
STHOH AP, CEFLECTING DILE
PARTIAL SLMPLIFIED SCHEMATIC
OF HORIZ. SYNCH. DEFLECTING CIRCANT

WO,
CAsP,

BLOCK DIAGRAM
STHCH, DEFLECTING GIRCUIT

Figure 10— aveforms obtained st varlous points In horleontal sweep circuit.
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BRITAIN'S BEST AUDIO AMPLIFIER
DISTORTION : 0.1%

LEAK

#“POINT ONE’” AMPLIFIERS

Pre-Amplilier not sold sepormieiy

REMOTE CONTROL
PRE-AMPLIFIER RC/PA

For use-only with LEAK amplibers

TL12 12W. TRIPLE LOOP
POWER AMPLIFIER

Standard U, 5. Tubas

An original feedback tone-control circuit.

. ®  Fush-pull triode suiput stage. 300 V. on anodes,
.IJ W;irﬁﬂﬁ;ﬂﬂ:ﬁ?hﬁ or Pickering Cartridges; from any & No H.T. clectrolytic smanthing o d"“'“““ﬂ condenzers,
meving cell miceophone; from any radio unst. & Impregnated transformers; tropically fnished components.
® Equalization circeil: Proper equalization positions for LP records, @ H.T. and L.T. supplies for pre-amp, and radic onits,
Foreign or American recordings of all spesds. L] Dua::_rlmn: at 1,000 s and 10 W, oul‘:Erut. 1% at &0 ez and
® Switching for Pick-up, Microphone and Radie, with automanic - .:'iu .nst%ulf._ﬂ..l?f;i._ LL gg:i—gﬁ B";iﬂlﬁr - vutput 0.210%.
alteration of tone-control charaeierissics, - = an e it "_HD_E d ,,':‘I'.."' ek
[ ] 'D]mm|§: Input Selector; Bass Gain and Loss; Treble Gain and . Q:g:':f:'::lr?%unm’: =01 db, 20 /520 ks,
G Ppmance: 030000 4:20 ke & Dimping Factor: 20 Inpu impedace: 1 Mee,
il ; - [ 101 itpiil impedances: 2u; T-0w; 15:20w; 2836,
The unit will mount on molos-board throwgh & cotout o 13 = Phase margin 20° = 10°: Gain margin 10 db - 6 db,

34 in., or it can be bolted to the power amplifier, when, with & top
cover, the whole assembly becomes portable,

3

5 W. model available,

The Leak triple Loop feedback ciccuit (the main lcop giving 2¢ db feedback over 3 stoges and the output transformer) results
in the following major advantage:

In the TL/12 ampiifier the hum and noise levals foll within —80 db and —72 db relative to 10 walts, This ameount of power,
@s hum and noise, is inoudible from the most efficient lovdspeckers. Motice particularly that feedback is taken fram the low
side of the output transformer. Many circuits show it as taken from the onode side, which will result Tn higher hum levels than
without feedback.

In this amplifier, due 1o mognitude of feedback, there con be no rise of vollage 1o couse “boom" in the loudspeaker at the fra-
quency of bass resonance, and the capability of a loudspeaker to reproduce transients, especially low-frequency transients, is
astonishingly improved,

SEE IT AT YOUR LOCAL JOBBERS
AVAILABLE IN BOTH 25 AND 60 CYCLE MODELS

EASTERN CANADA WESTERN CANADA
ASTRAL ELECTRIC CO. LTD. CHAS. LTHOMPSON LTD.,
44 DANFORTH ROAD 132 W. HASTINGS ST.

TORONTO 13. VANCOUVER B.C



w

8 P 1 L I

1AL

e o T R M L ML R i e SR R R s R

MMHWMH e e e e e I G e G G L e o 3 G ) Gl G S R AP ey

‘Challenger”

tef
{4
qub® by

JACKSON

gach ©

Condenser
Tester
Model

112

Push-bution controlled, Provides
quick’ positive range selection for
capagity nnd leakage tests: Shows up
all iypes of Taulty condensers, using
2 mew method for detecting leakage.
Mo need Lo count finshes on the elec-
teon ray tube indicafor! Test voliages
from 20 w. po 500 v, In six - sleps.
Gilass-enclosed dial with Jackson
“Scale Expander” pointer which dou-
bles effective scale length. Power Tac-
tor measured on Direct Reading
Seale calibried from 0 o 60%.
Ranges from 00001 to 1000 mid in
fouir steps,

ervice Engineered”’
Test Equipment

Ask your Jackson Distributor

or write for free bulletin.

§ these “Challenger”

$95.65

ms*”"’m&n;
5

Test I
Dzcillator
Madel
106

Here's.a “Challenger” instrument for
testing AM and FM radios. It i
alyo eed ns on auxiliary TV morker
gencrator. Range of fundamental
frequencies i 1K} ke to 54 mc

Harmaonics calibrated 54 me (o 216
me. Two-circuil attenuator controls
signal strengthe 200 cycle audio mod-
ulntion, or may be used for straight
RF unmodulated signal, Accurncy is
& of 19 in all ranges: Same finish
and dimensions a5 other “Challen-
ger instruments. Compare this in-
strument with any low-priced. signal
generitor or with. any so-colled kit

AT YOUR LOCAL JOBEERS
= -

Here is a fine insirument you can always depend
upon for engineering service or laboratory use.

B As the name implies, we ask you
to compare our “"Challenger™ insiru-
ments with any and 21l others at
anywhere near the price.

In the Maodel 115 “Challenger™
Tube Tester, the famous Jackson
Dy namic®™ test principle is employed.
Séparate volteges are applied to
each tube element. Tests can be
made under actual use conditions:

A feature of this instrument is the
high woltage power supply, It af-
fords more accurate results because
of high plate voltages—over 2000 v,
for some Iypes of (ubes,

Spare sockel positions are pro-
vided for future use, thus avoiding
obsolescence, Push-button and se-
lector switch controls simplily oper-
ation, The 4d-inch-square meter is
easy o read, The instrument gives
complete short tests, It is applicable
to over T0U types of tubes including
TV smplificrs and rectifiers. The
built-in roll chart is frequently re-
vised (o provide data on new fubes.
This service is free for one year,

Finish is attractive Challenpger
Green with harmonizing knobs, me-
ter cover, and push-buttons. Size, as
of all “Challenger™ instruments, is
137 x. 914" x 514" Weight, 11 lbs.

VANCOUVEER

Eaprwssrted In Conada by
CANADIAN MARCONI COMPANY
ESTARLIARYD FFOd
841 BAY STREET, TOROMTO, DHTARID
WIHHFIG  MOWTEEAL - HALFAK

Truly another “Service Engineered"”

electronic instrument.
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SIMPSON MODEL 260-—HIGH SENSITIVITY
RADIO AND TV SET TESTER

Aopopular ser tester with great
aceuriey. and  high sensinvily,
Rugeed for portable use, it is de-
pendable ar 20,000 ohms per

voll, Can be used to measure
automatic. frequency  control,
tioile  balancing  cirouits,  grid
currents of oseillator tibes ele,

RANGES - 20,000 phms parvalt
C, 1,000 ohms per wolt AC,
Volts AC and DC: 1.5, 10, 50,
250, 100, 3000, Ourput 2.5, 10,
S0, 230, 100, Milliamps: 13C,

10, 104, 500, Microamps DC: 100, Amps DC: 10, Decibels SW-54
5 ranges): —12 to +55 ddbh, Ohmsz 0-2000 (12 ohm centre) c cig k o 30
(-200, N (120 ohm centre) 0-20 meeg (120, 4] .:.hms centre), oVaLs es, to

Model 260 Simpszon, 'I'ith test prods - $62.50

ESICO - 'I'he standard iron for every job
Plug in tz.ps - AC/DC - 110 wvolts. Model
417 belaw is ideal iron for the shack.

Madal Your Cnﬂ.i

Moo 415 %1 95 —&¢" Tip—55 Wolts

Mo, 416~ £2, 95 14" Tip—40 Watts

===

Mo, 417- $3 .93 34 Tip—100 Wans

e

Ho. d18- $4.97 -15% Tig—130 Watts

Wi hove an excellent ‘stock of all FEi-Fidelity
audio components such as speakers by Jensen -

Gioodman, Wharfdale, Vitoveox,

Flectro - Voice,

University. We also have stecks on hand of
output tremsformers for Williamson circuit
by Hommond., If you have any problems, drop

us a note ond tell us agbout them.
Hw abt Lt?77

recly to help ot ony time.

We'll be

Licensed amaoteurs at our counters
to help you when you're in store.

Covers 560 kes. $o 35
mes, Yoice or code.
Amatour, police, for- 5273.40
eign, ship frequancies

clearly marked. Buili-

MC-125

in-Select-O-Ject,

mes. B, police,
furnqu{‘l s+ and

standard hrna. cast ra- SW-54
ception. Built-in 589,85
spaakor.

SWELVET VOICE': CRYSTAL MODEL

Model 200 - Smooth respeonse 30-10,000
cycles, level of -52 DB,
Model 241 - Similor range to Medel 200

dondy for mobile phone etc.

Both models provided with base, 7°cable

Model 200 or 241 ---- your cost %10.65
Model 2005 or 2415 [ switch ) £11.55

Meat ond tidy 300 ohm line. terminaticn.
Mounts on wall, keeps xyl of f ur meck.
Belling and Lee Model L-739/300 female
wall mount. with wood screws - .39 ead,
Model L-g77-F male plug unit - .24¢ eo.

CANADIAN ELECTRICAL SUPPLY CO. LTD.

MOMNTREAL: 275 CRAIG 5T. W.
TORONTO: 543 YONGE 5T.
EDMOMNTOM: 9923 101A AVENUE

— PHOME PLATEAU 3421*
— PHOME MIDWAY 2481%*
e PHONE 41224-41321

but rising characteristic between 1500
and 5500 cycles for brilliant speech.A
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