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FOREKWORD

Original plates for our MRL
“Radio Builder” No. 34 wore out.
Also, in moving, we lost a large
box of duplicate copies. As re-
quests for this issue keep com-
ing in - we had to do something
about it.

Rather than make up duplicate
plates - we decided to make it
into an entirely new MRL Hand-
book - which you see here.

As our Hanggooks are aimed at
permanence - the advertisin%,
announcements, etc. are all left
out. Every article has been

reatly broadened and revised.

ven the “Questions and answers”
were each made into separate ar-

ticles. Several new articles
were made up from other material
on hand.

From the many comments on our
MRL Handbook ‘8 - “Radio Kinks
and Quips”- we found it appealed
to Radio Fans generally. We feel
this new Handbook wi follow
along closely. It is hard to put
up a Handbook on any specific
subject and still have general
appeal. Almost any subject can
be pretty well covered as there
is %ots of material in our li-
brary at our disposal., Any Radio
subjects are interesting to us.

Wé thank the many contributors

who send in items now and then.
Knowledge is based on the exper-
iences of all of us put together
- like water drops 1n a stream.
Fveryone may see things a little
differently - each with his own
slant on a problem, In the end,
many_ of them can be right and
sti{l have different views. In
our research, we find lots of
facts that are new to us = you
see, we can always learn. at
we feel interesting - should be
interesting to many others.
Most of the technical “gobble-
de-gook” is eliminated as muc
as possible. Language is meant
to convey thoughts - so why try
to confuse the other person?
Often many of the $1.50 words
are not fully understood by the
“emitter!” Hi.

In all our literature, we try
to specify standard parts. Altho
you will "find reference to our
original Celluloid coils, fomms,
crystals and other parts - we

eave that to your discretion as

to which you use. We have proven
our Celluloid coils, etc. to be
superior to most, however.
gpeaking of tangents - yes we
often ride off on them. Little

interesting side items are the
spice of reading, we think.
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MRL [-TUBE TRF STAGE FOR MORE DX.

1. Tuned R.F.

PARTS LIST.
C-1. .00035 Variable condenser.
C-2. 25-280 trimmer.

C-3,4,5 .05
R-1

. 100K x % watt resistor.
R-2. 75K ¢
R-3. 50K volume con. & switch.
R-4. 500 ohm x % watt resistor.
RFC 24 mhy. RF choke.
S-2, SPST toggle switch.

see text.
4x5 compo. Eanel.
3x4 - ase

Small pointer knob.
4 or 5 prong wafer
% prong Miniature
1T4 wube.
Flashlite cells.
Plywood
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pass condensers.

1% bar knob and scale.

socket.

x % angle brackets.

base strip 3/4 x 4

Hookup wire, solder, etc.

~ Man
in adding a tuned Radio

MRL Fans are interested

r equ en-

ALL-WAVE
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Caner

Stage for any Set.

cy stage on ahead of their pres-
ent rig. This will get a lot of
the weaker stations that your
present set will pass over.” Be-
sides getting more DX, it will
greatly increase the selectivity
of your present detector stage.
e more RF stages ahead of a
etector - the sharper the de-
tector tunes. For this reason we

eliminate band-spread condensers
on everything but the detector.
Dotted lines show the output

eeding into a l-tube detector
stage - or the TRF stage of any
set. It may be fed into a crys-
tal set just as well. We have
used separate A and B batteries
to eliminate as much inter-stage
cgupllni as possible. Its smafl
Slze makes 1t easy to set next
to any set. Being just one stage
it_is’ easy to construct.

e panel and base sketches
show the a proximate layout o
parts. We don't believe you can
improve much on the layout. Use
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the %~ to 1" scale and take your
measurements from the drawings.
Mount the coil socket as far
back as possible, so the conden-
ser won't interfere with taking
coils in or out.Mount a UX wafer
if using our Type RF; 5-prong if
using Type 5-RF, Compo. may be
usedgfog,both panel aéﬁ base, If
ou prefer - you may use a regu-
{ar Aluminum chassis instead of
the compo. base. If you find any
ody capacity on the weaker sta-
tions - you may slip a piece of
condenser an

tin between tuning,

panel, and ground it to the con-
nection for the chassis. us-
ing compo. base - all chassis
sign_lines can be hooked togeth-
er. using a metal chassis you
hook all eRassd 8 signs to the

ase at the nearest point. Use
ugs and lockwashers to make a
perfect joint. In this connec-
tion, to see how important goo
chassis connections are - we can

ﬁive a good example. At the U.S.
aval base, Alameda, during the
War, the inspector had an 0-1

ohm ohmmeter. By moving the lock
washer, screw and nut around, a
great variation in resistance
could be had. We wonder just how
many bad chassis connections are
floating aroun

Mount condenser on panel and
cut out the dial scale. Cement

atter on with Heavy coil cement
and holding it off at a distance
to get it level. We also use a
square in the shop. Mount volume
control and the §%ST toggle sw.
Mount parts on base and assemble
the two units. It's a good idea
to drill some holes thru the Ply
back striF to carﬂ? the battery,
input and output [eads. Be sure
to mark them so you won’t burn
out the tube. Fasten compo. base
to base strip by #2 x %™ FH wood
screws - countersunk.

We have had good luck with the
1T4 tubes, so made the circuit
for them. However, you may also
use a 1L4, 11C5, 115, INS, 1P5,
or 1U4, or many of the new mini-
ature tubes of later tﬁpes.

ou will note the C-bias at R-
3 and 4. You may vary this and

so control the volume on the in-
coming signals, as some may be
pretty loud and overload your
detector tube. Changing the bias
may also affect the selectivity
to quite a degree. Switch S-2
cuts off the B batt. by itself,
because they cannot be put to-
gether under one control as you
can see in diagram. This C-bias
does not affect the next tube.
You will find the adjustment
of the trimmer_ condenser very
easy. Mount it flat so it may be
adjusted with an insulated type
of]screwdriver. Tune BC set to
about 1000 kc. and set the knob
for the RF stage at the same pt.
on the dial. Bring the trimmer

adjustment around until signal
is the loudest. This will work
pretty good all over the bands,
as the stations tune broadly.

It may take a little more ad-
justing later to make the two
condensers track. Another method
is to screw the trimmer conden-
ser clear in and then back out
about % turn. This matches our
S.W. coils. After adjustment, a
finer adjustment may be made
with the volume control turned
own.
If you get too much BC inter-
erence a bypass condenser
may be placed between Aerial an
Ant. post of amplifier. You will
note the circuit separates the
A-G circuit from the secondary,
which gives added selectivity.” A
ot can be done with all sets i
you get the right sized Aeria

or your location. This applies
to Crystal as well as tube sets.
Try out different lengths and

you will find one to work best
for your location while combat-
ting strong local interference.

Regarding the A-batteries, we
refer to solder 2 large flash-
ight cells, or 2 ignitor batts.

together in series-parallel, as

shown in diagram.This makes them
last much longer, as they have
recuperative power when o

For B batteries, you'll have
to experiment as to correct vol-
tage. But we find 45 to be (K
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In use, you will tind this TRF

amplifier
time in

to be

well wort
uilding. It will
our DX tuning very sta
elp in separating
BC stations. You will
gain in signa
stations to
might want to put

e

in
strength of weak
e most helpful. You
your l-tuber

your
make

and

those strong

the

and this TRF amplifier on the

same chassis - whicd

can easily

e done to your satisfaction.

MRL D COUPLER.

We have had our MRL Type D
Coupler ever since 1934, in San

1 them

Francisco. We used to se
ozens
were the rage. Later,
neglected to push them -
remain.
the

y the

advantages

As you can see,
coil SLHFS inside.

the coup
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enough
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dary coil.
rom the |
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Mount it above the base on a
sgacer, so it cfears the lugs.
Also central%? over a plug-in
coil socket. It eliminates the
2-plate midget condenser whic
couples a_l-tuber to the Aerial.
The .00035 variable condenser
tunes to the wavelength, or the
harmonic of the station. This
increases volume of the signal,

t may be used with any type of
plug-in coil or any make, just
so 1t is 1% in diameter. It is
designed to help all rigs from
10 to 600 meters wavelength.

Mount the variable condenser
on an insulated bracket, on base
and bring insulated shaft con-
trol out to bar knob and scale
on_the front panel, if desired.
. Drawings show use on inverted
L, Doublet or Zepplin types
of Aerials. Leadins may be a 2-
conductor twisted, or of 2 par-
allel feeders. Even lamp cord,
run thru tar, will work CE(

At the top of the Doublet, or
Zeppelin, 1s a that tunes -
this is where the length may be

Doublek

il (E) l SP 4
Y
Zeppelinv

2

l

Base

L L
=

7,9 8

MRL Low Loss Antenna Coupler for Plug-in Coils.
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more critical than an “L" Ant:
You probably know a SW set may
work good on 40 meters, when it
is tuned with a 20 meter Aerial.

is harmonic principle is the
one used in the D coupler.

The top Aerial wires should be
#12 or #14 enameled for best re-
sults, altho stranded will work.
Exact lengths are not absolutely
required but it helps. When us-
ing a Doublet, only one side may

e used as an "L if you wish.
Or, the leads may be hooked to-
gether to get a “T" Aerial. Any
of these types may be worked on
the D coupler.

Here are some simple rules we
find useful:

To measure a Doublet, use
X ! - Meters of nat—

ural peried to work on.

To desi%n 7 Doublet:
ELetersux =13 _ Ft. on a side.
Best all—around Doublet is 58 ft
on a side.

To measure a Zeppelin, Y 1s as
long as A & B together, or

~T73 - Meters to work on.

To design Zeppelin:
Meters é 3-I73 Tokal of Fepp.

Fé?ING DUE TO HOUSE WIRING.

Al. Bolin, Illinois.

Here is somethin% you may, Or
may not know, but let me tell U

of a recent experience.l’'ll make
it short and to the point.

On several occasions I have
found Radios, especially those
with built-in Aerials, were af-
fected by vibrations set up in
the building due to persons who
may be walking - or slamming the
doors. The set would workfper-
fectly before. Inspection of the
set showed no loose connections,
and one station seemed to be the
most affected, usually around
900 kc. It was discovered, after
thoro search, that the conduit,
or BX, within the walls was the
cause of the interrupted signals
or changes in volume. In all the

junction

cases 1t was found a joint, or

box had worﬂed loose
over a period of years. This is
very common in buildings where

the wiring is very old. Also,
ildings which were wired for
AC. after gaslights, or some 30
ears ago. In this time, many
oose joints and corrosion may
occur thruout the building.
Sometimes the BX may run over
a steel beam, or pipe, This may
have the same effect. It is very
hard to locate the joint giving
trouble and often there are more
than one. The cleaning and the
tightening the anchoring,or fit-
ting at the point of entrance to
the receptacle, or switch box,
is the only remedy. Be sure your
boxes are grounded and then make
a fast connection to the BX as
it comes in. If your wiring job
is knob and tube - then it may
e loose joints or frayed wire
rubbing on pipes, etc. )

e reason such trouble in the
wiring armor, or BX causes a set
to operate improperly is due to
the gact the light line is pick-
ing up the signal, as well as is
the set's Antenna. Electrical
wiring, acting as an Antenna in-
troduces a circuit problem, i.e.
the wiring itself becomes a tun-
able circuit, since it has
both capacity and inductance. It
really assumes part of the set's
RF, or Antenna system. Just as
in any tuned circuit, variations
in both resistance and/or con-
tinuity will change the circuit
balance and effect its resonance
at HF.

If you ever run into the des-
cribed trouble - find it. It is
not only a headache to Radio re-

ception, but is a potential fire
hazard. Loose joints may cause
sparking - and 1f the inductance

is high enough a fire develops.

A lot ot RF noise may be trac-
ed to loose switch contacts and

lugs. Wall switches eventually

ave to be replaced. Switch it
slowly and note if the li%gt
flickers. If so; replace it.
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fore some lamps go out - they
may create a lot o%'noise as the

ilament continues to bum away.
We have seen them go on this way
for a month before they finally
get loose.

EDitor. One time,while we were
selling sets in Los Angeles, we
ran into a similar proglem that
cost us money. A restaurant own-
er offered $500 for any Radio
that would play for 10 minutes
without cutting out. Even wit
an outside Antenna and ground, -
sure enough, after 4-5 minutes,
out the station would go. If we
had thought to check the elec-
trical circuit~- we may have made
the sale, . :

Also, when other occupants of

e house, or neighbors, switch
a light on or off, it will var
the tunable length of the Aeria

induction from the light line
and cause station to vary.

SUBSTITUTE FOR WOOD'S METAL.
B{ as. gnecker, gr.,
Electrical Fngineer, Penn.

In your RB-27 I noticed a very
good article on mounting crys-
tals in Wood's metal. Here is a
very good substitute for Wood's
metal,and altho some what expen-
sive, is considerably easier to
obtain. Add Mercury to ordinary
60-40 solder, or 50-50 solder

ess rosin core. You can add the
ercury until the solder will
melt as easily as wax. Mercury
is a good conductor of Electri-
city an is special solder is
excellent for mounting crystals.

This special solder is an old
time jewelers' secret, used for
soldering pewter and various
other articles of jewelry where
it is impossible to heat to the
melting point of regular solder.

A lot of information may be
found in MRL HB-3 “Crystal De-
tectors™ - on mounting crystals.

Overheating a natural crystal
tends to dis-arrange the atomic
structure so that it is less
sensitive. So be careful.

BARGAIN IN LIGHT BULBS.

Higher wattage bulbs are the
best buy. A lSdg watter produces
10 times the light of a 25 watt

ut_uses only 6 times the
amount of Electricity,

Going back to a 1917 chart, we
find a 25 watt lamp gave 95 lu~
mens of light while a 150 watter
gave 630. 6 x 95 is 570 1
so we got a gain of 60 lumens
then for our mon?%i Assuming a
25 watter gives 100 lumens now,
we should have 1000 lumens for a

watter.This can be increased
or more if the room has lite
colored walls.

Filaments of lamps may be of

smium, Tungsten, Tantalum, Car-
bon, and other alloys. The cor-
rect mixture of metal is placed
in a ﬁ;ass bulb drawn to a vac-
uum. Without Oxygen the filament
will not burn up, or oxidize. A
great improvement has been made
since the old Carbon lamps. This

orm of lamp uses lots of juice,
but gives only about 1/3rd the
light of a Mazda". THey make good
resistance units for chargers,
etc, - more so than for light.

umens ,

Thngsten as a melting point of
5,792 deg. A Tungsten fila-
ment may weld itself after a

break. Tantalum melts at 1800 C.
mium is one of the hardest and
heaviest of metals - hard enough
to scratch glass, It is a by-
ggoduct of the Platinum industry
t used in lamps and some semi-
conductors. Metallized Carbon
was used in early lamps. Carbon
ilament resistance decreases
as it gets hot - the reverse o

most other conductors of Elec-
tricity. Carbon granules tend to
eep ifart - while metals tend
to weld themselves together.

In the 20's the Japanese im-
Bo;ted millions of carbon lamps.
rices were away down - so much
so that G.E. kept reducing the
prices of Mazdas. Altho these
oreign lamps seldom lasted over

a few days - they did sell, d
took theyplace of good lzmp m?:?x-
ey.
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nge :}f )’C"-‘l(ln‘:l Txmers maiure- nggsed;;et’fcr;swiofu 979avesiz;en- posu:ton with a hex wrenclh 1;Ihen ran e§i4the st1tch Slo I can plzlxy
m r e pull-chain lam ut the nut on as a locknut or Steel galena at wi
ﬁgui vmtapge 1917 - and p later. phosphorous painted for light gnd ti t/en with a nut spinner, More DX reports lgter."
Here 2 filaments were place 1n &;}? Wi gﬁ(me ‘ﬁ l\: en cw;‘rez:iter A slight touch of vaseline will Editor:Very few Xtal sets can
one bulb and chan e % %li thi r::fi‘-ls —wvtlth eapéentrealtlm make contacts work smoothly. Rub be worked on a 130" Antenna and

311'1 to ligh tlor e Leve operated ser in & closet, Yoz off the excess égeas still be selective. Also, note
th (ejv were most y Car on mg talk with a Videophone - you . Mount fixed rborundum Xtal Mr. Shoblom was using a pillow
o, S gt ome Twipe £ BIE 0.4 Yidecgiune - i i3 s Rt en fusing ppaker ShE CHTE ST
home < fzgurglng all dashhtes, or without pictures if desired. D & 1;(:3 ai Orhs Adi 1 =% you hear all the weaker D
etc We will have washing machines s on't get ga tog ot.Adjust if grations. Also, the Ham down the

ooseneck type of lamp is that clean clothes in a few min- nececslsary, y sliding contact HI: street can be cut out at will -
much ghar der on &e (s than a utes and COOking cox;ﬁraptmns to :tgtlgglgs $°t}£;nbzftltei; 3p‘é’f§e while most Xgﬂa;l CSI:tl? edll ge(ti:
ti in some wa e Carborundum an

table lamp with a light shade. serve the meals’in the same time own to see if it works better. gyeal y

galena are more select1ve

than the IN34. The latter is OK

The gooseneck type tends to re~ - won't we have

flect light From the table o an If so, reverse Xtal olarity.The

with darkness all around. The  BUILDING MRL #10 CRYSTAL SET. Eﬁttfry slziould Shans UPTREST 9 op the momulry whems §CaTiSme
one with the light shade shields # © lqu%f inay i %u ° SE do not tend to mix.
the dxrect rays but gives an The #10 is one of our most se- to cut o €ver to battery when Roy Slaughter, Tenn. say s 'I
even light around the room. lectxve fryst al sets. The series not in use to preserve battery. ust fmlshed buildin #10
and para n_mlng condenser is Remove insulation from coil ‘Lul t your #2 - but% like #10
our own get-up, and is self-ad- taps with light sandg{hper and best here. Your Steel galena
Justing. tin leads with iron £n moun t works the b est Here is a com-
But now and then we run into the coil after everything else lete list of stations on #10:
the most omery kind of loca- has been wired up.Use heavy wire 9505 KFAG 7003 WFAA and
;;(l)cnes- nv;hear:t:;;?: stt;roiliglloicii for tthhe Setlhllt small #22 hookup WBAP ) 3]2] Kg(l\g[G
strong ground wave. It is too ar Thc SOl cEads,
much tgo %xpect any kind of Radio When solderﬁng 1eads ctiobsw(l:ltCh W]z_’,gdé) (350 (25WCKY 25) ; X
to knock them out under these points, tin the wire and bend it ( » etc.
} adverse conditions. into switch point holes,if using
By Gerald Sarkisian, WAGEWM, Cal. tubular rivet points. dld it
| = working under similar conditions down to pamel WiEh Sddey FLYS®  ERRATIC S.W. DX RECEPTION.
"'7‘ Corl as come up with a way to knock and cool with P, fleI'S or Iile
o leA out that strong station, He just Yank it to see if wires are on H.Sutton, calif. calls our
UK wraps sbout 16 turns of hookup solidly. Run leads to COIL in @ attention to the fact that a
L S wire around his hand - and in- loose manner to they won't bre}alk super-regenerative should be
e ? 9o Schematic serts it 1n31de the coil. Hooks off. Be sure Coxld cllears the petter in summertime as DX is so
- ] DAAGEER one side to the 90 tur tap and tuning condenser and Lewets .1 bad in June.
#10 Selective the other end to the Aerial. He Lee Shol:ilom, Calif.,sa lS Also that it's noticeable how
= elzmlnates the other Aerial con- thought I"d report on fi‘)éo An an Equatorial spot, like Central
nection. He says this cuts them 4 e lirst nite, usin 5 ft Africa, comes in pretty regular-
ike a knife. {f you have a #10, 1 got 4663'33“-‘)“5 5 WEre Eom ly any time of the year, but
® you might try it.” The more tums b«fﬁ’uco' P& Lcel. ?]chrailt some places off the Equatorial
% y of wire - the broader it tunes. 2t was with @ low obm pillow § 7. vary a good deal with the
is primary winding can apply 3 speaker. Wait until I send you seasons. North and Central China
to any type of set. my DX log, when I get phones. are better in Summer in Calif,
Vhen mounting 2-gang condenser “About 6 houses down the St. Australia varies, but is better
TN insert screws and tighten nuts is W6RMG, operated by a swell in Winter. He thinks maybe the
ﬁ with small hex wrench. Gut dial fellow "Holl ly Hollins. He has a Tonosphere is more uniform over
ﬂ) scale and cement on with heavy 150 watt Collins transmitter. I the Eq_;\;}atorlal belt than at each
& Coil cement. Use a square, or get him on #10 without Aerlal or side. No doubt the Ionosphere is
OPH@ 6 @ hold it off at a distance to get ground, but still #10 has enough much heavier at the Equator as
it on Level. select1v1ty to cut him out for it is closer to the Sun.
.oqw When mounting swttch levers other stations. I also get WGBHF Because S.W. transmissions
Front panel. Scale 1/4"- 1 Bind,. thron domt to make a d - another Ham.* tend toward a straight line -
3. MBL #10 Crystal Set with new  contact. Put on lug and mun %/16 And his later report; "Cot four most of the DX results from suc-
Antenna Coil for selectivity. nut up axrly close and hold in more BC stations and 6 Hams on cessive reflections off the Ion-

#10. Got all DX on a IN34 diode, osphere, back to Farth and on
which works best here. I re-ar- around tfue World.
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The Ionosphere is produced by
the Sun anJ)subject to the ef-
ect of the Sun spots and other
Solar activities. Giant streams
of particles are shot off the
sur%ace of the Sun during Sun
spot activities and it takes a
ay or two to reach our Iono-
s Kere. Constant variations of
tge Tonosphere make S.W. predic-
tions inaccurade. However, cer-
tain localities are received
better at certain times of the
day or nite. The tables you see
around are the best we can get.
Maximum Sun spot activity occurs
every 1l years - and 1959 was a
peak year. So S.W. reception
should improve from now on.
ere are many factors that
affect reception. Power of the
transmitter means a lot. Also if
their Aerial is beamed toward U,
then it is most effective. Vari-
ous mineral deposits. trees,
mountains, buildings, etc. may
interfere with transmissions in
certain directions. Conditions
on the receiving end may have a
lot to do with it. You'may not
be located to Eet the “skip~
rom the ionosphere. Also, you
may be behind mountains, etc.
Type of Aerial, ground and re-
ceiver have a lot to do with
good reception. Again, the time
of the year or day is important.
Along this line, I believe the
magnetic lines of force, between
he poles greatl{'affect recep-
tion. Magnetic lines of force
generate Electricity - so why
wouldn't they help here?
Receiving in certain direc-
tions is most important. On my
trips on tankers, as Radio OE.,
to Ketchikan and Juneau, Alaska,
I noticed U.S. stations all over
came in loud and clear. Possibly
due a lot to clear, moist air up
there. In the U.S. the Alaskan
stations were almost impossible
at that time.

Also, while 1200 miles west of
Panama, on a trip to Chile, I
made the World’'s record for KIXA
at that time - with big writeups
in the press, etc. this cer-

tain nite I must have been fa-
vored by the Tonosphere as there
were hundreds of B.S stations
to be picked off.I reported the
strongest, which was KIKA, or I
may have had lots of “World*s
records™ if I had wanted to log
more of them. I didn't know it
was a_freak nite. On that same
nite I logged 3 SOS calls, that
sounded lLEe locals. But I soon
ound they were up off the East
coast 3000 miles away - and not
local. I made two more trips but
never experienced this same good
receiving condition afaln. is

ocation wasiPractlca ly on the
Equator, off Ecuador, so Mr.
Sutton may have a point about
equatorial conditions affecting
réception.

In this location, the eastem
U.S. stations boom in but the
Western coastal stations were
very hard to get at that time.
Possibly because the former were
almost due North of me. Stations
on southern S.A. were also hard
to get - showing reception to
the north was better than in a
southerly direction on 600 me-
ters.

In the harbor of Iquique,
Chile, I worked WNY, New York,
4500 miles on 600 m. spark about
midni te.

Another peculiar experience I
had 1200 miles off Panama. While
copying long wave arc press from
NBK, Panama, in the ear ours,
Guam, 5500 miles to the west
would drown him out. 1°d then
shift over to the Guam arc and
copy the same press. The reason
was the effect of sunrise on
Panama, when he'd fade out, an

conditions were ideal for pick-
ing yp Guam. )
Ell work at Sea was done with

a l-tube Audiotron, 6 v. tube. A
big 4 wire Aerial, 300 ft. long
dign't hurt a bit, either! A set
of 3 honeycomb coils served as a
tuner - pri. sec. and tickler.

How much would most of the DX
Fans give for a good high Aerial
and salt water ground like we
had at Sea! Ideal conditions.
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TWO NEON FLASHERS.
By R.D.Mickelson, Illinois.

Here is a single and a 3-unit
Neon flasher. Iﬁi single is like
the one used on roads, etc. They

irection and
: or the 3-unit,
Just by touching the condensers.
] Neons, they draw
little current. Those
y take

wi flash in one
then the other,

Due to usin
but very
used on” the roa
180 volts of
may be sma
used 90 volts on his 3-unit.

usua
atteries, whic

Other info. is given on these

flashers thruout our literature.

Placed in a store window, it is

sure to attract attention.

.04 w.
7T
\! %

el

— q0v
/Oﬂag —

A

2

e Mg

d &
onfeLd

lmeg-
4. Single Neon Flasher.

PARTS LIST.

1 1/25th watt Neon lamp.

1 .25 x 600 v. Bypass condenser.

1 10 meg. resistor (or 2-5 meg. )
or substitute resistors as
shown.

Fig. 4 shows his latest dia-—
gram of a 1-Neon flasher. It us—
es a 1/25th watt Neon hooked
across a .25 mfd.Bypass condens-—
er and a 10 meg. resistor. It is

similar to the War surplus units.

TV AND THE FUTURE SCIENTI ST,

With TV, we are up-to-date -

And, believe me, up too late!
Radio, stamps - all undone.

TV surely will make me a Bum!
The Xtal Fan adds his “Amen!"

1 amperage type. Bob

e
I
|

S. 3-Necn Flasher.

PARTS LIST

.25 x 600 v. bypass condensers
1425 watt Neon Tamps.

470, x % watt resistors.

90 volt battery.

FINISHING RADIQ PANELS.
By R.D.Mickelson, Illinois.

Here is a neat trick you may
wish to pass on to your readers.
It's a Formuia for a metallic
gray paint that gives a nice ap-

earance to chassis and panels.

ix 1 part of Aluminum paint; 1
art clear varnish: and 1 part
ack paint- preferably one with

a rubber base, altho not essen-
tial. Mix well and apray on. To
brush on makes it streaked. But
if you wish a hammertone effect,
you may brush it on and dab the
surface with a_synthetic sponge,
to make a professional stlpp%ed
finish. Baking with an ordinary

eat laﬁglre§ults in a glossy

finish, Placing in a_warm oven
may helf, but tum off the gas.
Be' careful not to bum the paint
- so look at it occasionally.

Aluminum panels may also be
finished bgpdippin {hem in a
solution of Lye (Sodium or Po-
tassium hydroxide) and water. In
a very short time the chemical
action will cause a boiling ef-

ect, and you may observe the
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satin finish appearinﬁ. 1f nec-
essary to bring out the finish,
and remove manufacturer's marks,
brush the metal with a brass

rush. When the right amount o
etching is obtained - wash an
dry it thoroughly.

At present you can buy Aerosol
cans with various kinds of paint
and lacquer, We find the tele-
phone gray lacquer to work fine
on panels. Spray lightly and %0
over it several times.Never hold
a sprayer in one place as paint
piles up - keep in motion.

Wooden bases may be dipped in
cloth %yes of various colors, to
get a fancy looking set.

MAKING A PAPER BAROMETER.
By R.D.Mickelson, Illinois.

Altho this is not related to
Radio directly - it may affect
your DX reception - as to how
much moisture is in the air. The
formula has been used for years.
Cobalt chloride 1 o0z.; Sodium
chloride itable salt) Y oz.;
Calcium chloride 75 grains; Wa-
ter 3 oz.

Dip white blotter, or white
cloth in solution and let dry.
Cut to size.

Indications as follows: Rose
red means rain; pale red means
very moist weather; bluish red
moist; lavender blue nearly dry;
blue is very dry weather.

Your article ‘'on Lightning re-
minded me of a time in Peru,Ill
when 1 was hooking DX on a very
stormy nite. A bolt of lightnin
came down my Aerial and arce
over to ground. I had no light-
ning arrester at the time. There
was no damage but it gave me a

ig scare. Lucky the leadins
were close together. I realize

ow important a lightning arres-
ter is on any set.

ADVANTAGES OF TWO CRYSTAL SETS.

By Joe Amorose, Virginia.

A good pointer for Xtal Fans
is to use two Xtal sets instead
of one - in areas where a long
Aerial cannot be erected. A set

with a 50 ft. Ant. won't give a
ot of volume. But two, with a
separate Ant. and ground will
give a lot more volume. I have
used meters to prove it. Also,
addlng extra grounds to each set
will bring the "S” meter up.

The Aerials should be at least
2 ft. apart for best results, If
too close it is no good. I fig=-
ured this may be of interest.
Two sets permit the Fan to get
reception when the signal from
one isn’'t loud enough. Also one
acts as a booster for the other.
By doing so it will help to keep
out some interference if close
to stations.

PLAYER PIANO ROLLS.

We often hear “Why! Do ;eoyle
still make Crystal sets?” Yep,
and how! Yes, an ey still are
Eumping the old Piano rolls.

ikewise, the train hasn’t given
UT all its business to the Air-
planes and fast busses. It seems
each has its own field of use-
fulness- just like the Xtal set.

We hear of a firm in S.F. who
has 10,000 piano player rolls at
$% each. He has a mailing list
of customers from China to Min-
nesota. He claims there are 1000
player pianos in the S.F. bay
region, alone. He has been in

usiness since 1911. Hit parade
tunes are available, altho the
old steady pullers as "Nola,”
“Alexander’s Raétime Band, © and
the old "“Merry Widow Waltz" are
still bringing in the dough.

FIRST YOTE RETURNS BY RADIO.

The first voice BC of votes
took place on the Harding-Cox
election in 1920 over KIKA. The
BC was heard by only a few pio-
neers using Xtal sets and phones
as tube sets weren’'t in use. Be-

inning with that event, KDKA

ecame the first regular broad-
caster of Radiojfrograms.

Too well do I remember that
election. I was Radio Opr. on
the Standard Oil Baiﬁe 9£) tied
up at Grand Pacific dock in Van-
couver, B.C. While election re-
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turns could be gotten down the
street a few blocks, the Captain
and Pumpman (self-styled Chief

Engineer) insisted we get elec-
tion returns by telegraph. NPG,
Navy San Francisco, was the only
station sending CW on long waves
to the Orient. A speedy Opr.
ver handg with a key was
used for the trick. Onfy being 5
months at Sea - I was hard-pres-

sed to keep up. Besides frequent
QRM from the Pumpman as to “who
was ahead now?” I was certainly
relieved when the “flash™ came
over that Harding had won. Then,
Sparks could go ashore and run
up and down Hastings Street! Hi.

CHANGES 50 T0 60 CYCLES.

A S.F. farm broadcaster, over
KFSO, recently made some tape
recordings from farmers on a re-
cent trip over Mexico. But they
had 50 cycle and the tape would
not reproduce faithfully. So the
Emeryville PGEE light company
rigged a motor-generator to op-
erate on 50 cycles. They were
then run off and re-taped on 60.

FACTS ABOUT ENAMELED WIRE.

Fach company usually has its
own much-guarded formuf; for its
own varnish. Robling calls it
Rovar; Belden calls it Beldenam-
el; Essex calls their’'s Formvar.
It is said the basis for their
compound is Stearin pitch. There
may also be some form of Shellac
vamish in the mixture. Usually,
most of the Timers have cal-
led it Shellac and forgotten
about it. Stearin pitch consists
of many animal and vegetable
fats and oils. There may also be
some resin in it.

A new type of wire is now on
the market. It _is called Poly-
ester enamel. It is taking tﬁe

lace of cotton, silk and regu-
ar enamel.It is priced the same
as heavy enamel, but far less
than single cotton-enamel. It is
claimed it takes a higher tem-
perature than enamel. Its one

advantage is that to take off

the enamel - you just touch the
tip of the iron to it - and wipe
off with a rag. It is then ready
to solder.

e machine, for coating the
wire, runs it thru a warm bath
of the compound, until a very
fine layer has been deposited.
This may be in tenths of a mil.
It is then baked.If another lay-
er is needed, it is fed thru
again. Small wire may finish up
with ¥ mil., While larger wires
maﬁ run to 2 mil. of insulation.

ighly sensitive electronic
controls are used to_keep the
wire from breaking. You might
wonder how several miles of fine
wire can go on a 10 spool -
and all in one piece. They say
they don’'t have to worry about
reaking any more. At one time
we used to get broken places in
the spool.

Good enameled wire should tzke
bending around its own diameter
without breaking the enamel. The
dielectric strength is about 500
volts per mil. of enamel thick-
ness, or 4 times the value o
silk covered wire. It will stand
u% to 100 deg. C. or boiling Et.
of water, continuously or 300
deg.C. before breaking down
electrically. Turpentine, shel-

ac, alcohol, paint remover,coa
tar solvents, etc. all will at-
tack enamel.

_The advanta%es of enameled
wire is its smaller spaced wind-
ings. It has more distributed
capacity because wires wind much
closer "together. Therefore, an
enameled wire winding takes a
few less tums than single cot-
ton or single silk. At one time,
when stations were weaker, it
was considered better to use
or silk-covered wire for coils.
But now it seems the factories
all use enameled for almost all
their windings. So much so that
to get DCC we have to have a big
minimum order so the factory can
make it special.

You may not know that magnet
wire is made in square and rec-
tangular shapes as well as in
round. Also, it is covered with
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spun Dacron glass,Thermalex “F,"
GTass silicone and various forms
of heat resisting coverings.

Fine enameled wires may give
out in transformer windings, -
mostly where there was a flaw.

is may later break from heat
expansion, high-voltage or from
moisture. Also, pin holes from

ubbles may occur during the

inal enameling process.

. Extreme care must be exercised
in soldering enameled wire. Be
sure to scrape it off clean, or
solder won't stick. We had some
buzzers, that came in from Ger-
many. They used a clear enamel
so 1t looked like bare wire. The
Fans didn’t scrape it off so, as
a result, no connection. We use
a piece of plywood y* x %" wide
and 6" long, ‘with sandpaper a-
round one end to scrape off the
enamel when making coils.

Many faults with factory sets
result from poor soldered con-
nections to enameled coils. Due
to Litz wire having so many fine
wires, it may be éip ed in Wood
alcohol to remove the enamel.

en, twist the wires and solder
them together before hooking in
the circuit. Litz (Litzendraht)
is ideal for BC, or long waves,

t no good for S.W. 32-38 means
32 strands of #38 enamel. The
are twisted together so eacﬁ
wire comes to the surface at a
given time. In a test of a Litz
wire of 32 strands, resistance
of the final was given as: none

roken - 3.1 ohms; 4 strands

roken - 3.3 ohms; 10 broken 3.8
20 broken - 7.4; 31 broken 51.6
ohms. So if your Litz wire is
unbroken - you have efficiency.

GUY WIRES AND INSULATORS.

R.B. Richardson, Calif. says:
“Noted about insulators in guy
wires, as per one of your ub%g—
cations. en I attended RCA In-
stitutes I learned that guy in-
sulators discourage resonance at
harmonic, or sub-harmonic fre-
quencies. It also eliminates in-
terference and unwanted uni-di-
rectional and reflection effects

in reception. This can be very
y seen with the examplée of
a TV receiving Antenna. Resonant
guy wires, or even nearby re-
cause “ghosts"” or

ges to appear on the

Simply speaking, the guys may
serve as separate Aerials and,
transfer a tuned
quency over to your receiver.
you get around a big shore-
to-ship station,
all the insulators in the guys.

induction,

celvers, wi
double ima
picture tube.

We usually call guy insulators
Aeroplane .insulators. Others may
have different names as strain-
type, compression, egg-type hal
d insulators or Johnny balls.
the insulator

able on local BC stations but
fective on S.W. DX.

d never be pul-
led taut as the additiona
y the wind may break
ou attach Aerial to tree trunk,
e sure to use a take-up spring
or a rope and wei

reaks it will
down. Never
put glass insulators on your guy
i ull apart.
As said above, they are used
harmonics and b
reception. They should be spaced

y around the pole so this
ished. You need

ght thru a pul-
argest trees swa
in the wind, as you can see i
you look directl

For wires - always use larger
than you think necessary. Use a
good galvanized wire. Around Los

Angeles, in early Wireless days,
mast made up
sorts of 2x4, 2x3, and
bowed out in the
middle for rigidity.We had about
a dozen guy wires, made

ling wire. After about a year
et the tower down.
the salty Ocean
ad almost eaten thru the
wire in many places. It would

have fallen in another m

up the trunk.

better accompli
the pickup your Aeria
get - so why run it off
guy wires to ground? It is cus-
tomary to put one about a foot
rom the pole an
ttom. In the next guy,
one in the midd
guy space 2 in

the same at pairs of 1x2

In your third
between.This will

tend to break up the harmonics. we moved and

ig tower. However, a
Redwood, or Ced
the ground a few feet will
1 for an anchor. For

rass rod to_your guy

riven into

man, use a
buried in the

we prefer galvanize
wire. Rope will eventual
and you‘re in trouble.
fasten ends together so you
it up or down. F
screw eyes next to
the pulley so the wire won't
. A squirt of oil,
on the pulley, may not
If the Aerial 1
you can sti
or you'd lose it otherwise.

We always like a mast that is
1 bottom so it may
own now an

a couple o
P

reaks off,

inged at the

. Guy Insulators & Dead men.
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little linseed oil paint will
always help to preserve it and
make the neighbors happy! Téking
the Aerial down once a’year an
cleaning the insulators is al-
ways a good idea. A Redwood post
may be buried and the mast hing-
ed to it near ground level. Be
sure to paint, or creosote the
post to preserve it, ]
Ordinarily #14 galvanized wire
is big enough for guys, altho if
you can get #12 - it jis better.

A SIMPLE LONG WAVE SET BOOSTER.

W,

=]

n
£

35
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3

o

N

: i
‘;t , iw

7. Long Wave Booster Trap.
PARTS LIST.

1 I.F. trans. input or output.
2 .00035 variable condensers.

1 3x5 compo. panel.

1 MRL QRM Coil, or see text.
2 14" bar knobs and scales.
1 SPDT toggle switch.

1 Wooden box, wire, etc.

Most QRM, on the long waves
comes from the BC bands. There-
fore, the QRM coil is used as a
rejector circuit for this. Tune
it to interfering station and

eave it there while tuning.

For the booster, or acceptor
circuit, we use an IF transform-
er - either type is (K, but must
be around 456 Kc. Connect pri.
and sec.in series and to the sw.
as shown., Throwing it one way
puts half of it in circuit an

the other way puts two of them
in series for the longer waves.
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You may leave the trimmers ‘in
circuit as they will help get up
on the longer waves. Try revers-
ing the inter-coil connection to
see if it is aiding or bucking.
If the latter - reverse the con-
nection to the other side of the
primary or secondary coil.

From center of switch you run
a piece of insulated hookup wire
around the Aerial lead - but not
hooked directly to it. The more
turns around the leadin - the
greater the coupling. The shield
around the coils will tend to
he%ﬁlin keeping out BC stations.
, is acceptor section will
push’ the stations in and tend
to reject ones not on that fre-
quency. So, by combining the two
= you get a very efficrent trap
for long wave séts.

e unit may be mounted in a
small box, as shown. Keep it for
uture use in your Lab,
other switch may be added so

you can_ shut out the booster if
you work on BC or S.W. If left
in the circuit - it will pre-
vent good reception on these

reguencies.

) MﬁL QRM Coil is made by wind-
ing 110 turns #32 enameled wire
on a 1" x 14" fibre form. Over

this, wind 20 tums #24 DCC.
NOTES ON A.C. FILAMENT SUPPLIES.

To understand some of the many
problems of tube filaments we
must go back to the beginning of
tube construction. We know ghat

any heated object gives off

electrons. Some” give off easily
at low temperatures,while others
require a white-hot heat to pro-
uce them. In a Radio tube, the
ilament gives off electrons.
ese are attracted to the posi-
tive plate - and by so doing,
orm a path for the plate cur-
rent to flow back to the fila-
ment or cathode.This interrupted
flow is heard in the headphones
as sound.

Originally tubes used a Thori-
ated wire filament and could
only operate as detectors and

amplitiers when using UC on the
fiqament. Possibly some of you
have tried usin AE on the fila-
ment of an 0l-A, 1C5, or other
DC type of tube - and noted the
loud Eum in the phones. As the
tube allows the plate current to
low but in one direction, when
the opposite cycle of AC comes
aroung - it cuts off the flow -
consequently the hum. For recti-
ier tubes as an 80, etc. the
tube filament works on AC. The
filter condensers and chokes or
resistors smooth out the current
or use as_a DC supply. Some of
the rectifiers, i.e., 84, etc.
use the cathode as a positive
take-off point to the filters.

In Los Angeles, in the 20°'s,
we made hundreds of Harkness Re-
flex sets, using 2 0l-A tubes
and an Iron pyrites crystal de-
tector and reflex circuit. At
that time we had no AC tubes -
and the idea of not requiring a
heavy, messy storage battery was
idea{. (01-A's were $5 then!)

We center—tagped e filament
transformer ( If' 8) and then
used a 10 v. bell transformer
and the 01-A pulled the voltage

own to 6 v. due to heavy drain.
The 0l-A used a hiﬁher wattage
than the present tubes. The fil-

1o

Ool-A
309
l [Ov
ég

8. CT for 01-A in Harkness

ament line was center-tapped
with a 30 ohm potentiometer %Eat
we would re%u ate when the set
was tested. 90 volts of B-batts.
were stored in the lower part of
the cabinet. The two batts. sold
for $7.50. With a Table Talker
magnet1c speaker- we'd get about
65 for them. No doubt the Xtal

etector helped smooth out some
of the AC hum.

We used to re-activate the
01-A, 226, 71-A, 12-A, 324 by
%ﬁaCLn%)them in a tube tester

en a blow torch was applied to
the bulb base and the meter pop-

ed up in less than a minute.
ound some of them 'dead’
most cases they would 1bov
g. Apparently it is
e to rejuvenate the
present tubes. )
ext they conceived the idea
ing a tube wor i
Electric fron,by having
heat a_cathode
which gave o

just like a DC tube
Fig. 8 will

electrons.
the cathode on.

e principle o

Most oxides of metals give off
ctrons if heated at very hi

IR R

e

(A) AC Filament inside
Cathode thimble.
Early 15 v. AC Tube,.

temperatures. But it is neces-
sary to use ones
lower temperatures.

rth metals of Thorium
Calcium and
cod amounts of
laments in use today are
i ungsten and the
lament. Emission

at operate at the
ides of while the present 6.3 v. tubes

Strontium
electrons.

oxide coated fi
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We of Thorium is about 20 times

that of Tungsten.The oxide coat-
ed filament is about 120 times
that of Tungsten alone. A Thori-
ated Tungsten filament operates
at 1700 deg. C. while an oxide
coated can gyerate at 750 deg.C
and on half 'the current of the
Tungsten. It has been suggested
that a Radium cathode be used as
it gives off a constant stream
of electrons ~ but at a cost of
$500,000 ~ who'd want one?

The first AC tubes had 15 volt
filaments - with the filaments
coming out the side (FLE. 9-B}.

ater they worked into the 24 v.
filaments. Fig. 10-A shows how
they were center-tapped to chas-
sis - and most of them used a

otentiometer so the hum could

e regulated. Later the filament
transformers were made with a
center-tap winding. Fig. [0-A
shows the CT going to chassis

irectly. |0-B"shows how the

'lér-h% [E-= | ’
& @E‘*

10. (A) CT for 2% v. AC Tube.
(B} Same with C Bias.
(C} Grounding 6.3 v. Fil.

may be used as a C-bias to build
up voltage from B-.Some used the
ass condenser, but other sets
left it out. In 2% v. filaments,
due to much heavier current, use
arge hookup wire as #18. Smal-
er is K for 6.3 v,Always twist
the 24 v, filament leads to buck
out some of the hum. 2% v. tubes
reguire a heavier transformer
and more hum troubles and heat
may develop from them. Usually
the 244 v. tubes required 1.75 a’

take about .3 a.- which is quite
a difference.

In Fig. 10-C you ground one
side of the 6.3 volt filament
winding, Tt is usually grounded
at the closest chassis point and
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picked up again at the tube at
Nearest chassis point. The other
ilament lead may go direct to
the tube the shortest route.
en théy got the AC cathode
tubes to working - then they be-

gan figuring how to cut out the
transformer manufacturer. As AC
transformers were heavy units
and expensive, they rigged up

@

O

11. (A) Filaments in Parallel.
(B) In Series.

the AC line cords to go in seri-
es with the filaments and 110,
In Fig. }1-A you can see how the
AC tube filaments can also work
in parallel - if a big enough
resistance is used between 1%0
to drop it to 6.3 volts. So they
finally decided on the series
strings, Fig. 11-8B. It took a
greater resistance to drop them
to 6.3 in parallel - or about
103 voltage drop. But imw series,

we only have a voltage drop of
> for a 4 tube string, as in
Fig. 1i-B. Wattage drawn the

|4

parallel circuit was 132.bu t3§n

e series string it was but
or l/4th as muchgdrain. The 110
was near enough to the B voltage
required so it was just a matter
of rectif 12& it properly.

With al e economy of series
strings and direct power sup-

ies - these sets offer quite a
1azard. you have the 110 plug
in wrong - the chassis is hot.
1f you are near a sink, pipes or
in a bathtub - touchin e base
can electrocute you. %solating
the 110 is the only way out. An
isolation transformer, Fig. 12-A
with the filament winding hooked
in series with the other Hi-V,

works very good. The Selenium
rectifi ryisgboth effici.ent and
is fairly se -regulating as far
as voltage surges are concemed.
Be sure to put the 22 ohm, or
the necessary protective resist~-
ance in series with the Selenium
to protect it against surges.
A&other metﬁ%d of isolatin
the power supply is by use o
6.3 v. filament transformers in
arallel as shown in Fig., |2-B.
e filament is taken off the
6.3 v, and the vo?tage is now
stepgfd %f to 110 again - possi-
bly 100 due to filament drain.
hen run thru your Selenium rec-
tifier.You may touch the chassis

1500% |
<~

Wo

EEy
25Y _Lsowise [soxtsov

<. xS
S

N tov

<%v;? )

<0 22,

< Y

12. (R) Isolation Transformer
with 6.3 v. Winding.
(B) 2 Fil. Transformers in
Step-down; Step-up.
(C) Same for 12 v. Tubes

without getting knocked out from
the dxregf 110 v. Four sets o
6.3 v. fil, trans. may be used
tor 12 v. filaments ig,desired.
ook primaries and secondaries
as shown in Fig. |2-C. Note the
primaries of the first two tran.
are in parallel. But the other
windings are all in series, This
gives you 12 volts on the fila-
ment but about 200 for your B
power supply. Be sure to get the
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series windings so they aid each
other and not buck. One way you
will get full voltage but'no
voltage if they are wrong.
Ano%her good use for an isola-
tion transformer is in Radio
servicing. If working on little
sets - one of 100 watts rating
is K. If servicing TV sets, you
require one of 250 watts. Some
of the TV chassis are hot. It
will save you a lot of headaches
if you mount one of these on Ur

test bench. Instead of plugging
into the 110 - use this isola-
tion transformer for all power.

SOME SPEAKER HINTS.

Magnetic speakers are gﬁadual—
ly going into discard,altho they
worﬁ better than anything else
on a Crystal set with loud local
stations. The old hom type, i
you can find one, is the best,
altho the tone, due to its con-
oes not _compare wi
speakers of today for tone. The
hom is about equal to a stage
of audio amplification, in many
cases.

The difference in tone between
the old magnetic speakers and
the dynamic speakers is due
mostly to the amount of movement
of the diaphragms. The old hom,
or cone types moved but a few
thousandths of an inch before
they hit the pole pieces and be-
gan to rattle. The dynamics ma
move up to %" - and give a muc
wider range of sound.

and electro-dynamics are
both dynamic speakers. ‘'Dynamic’
means one field working into the
path of another field, as a mo-
tor, dynamo, or dynamic speaker.
PM means permanent magnetic
field, where a permanent magnet
supplies the field force. When a
uctuating field is applied to
the voice coil - this causes the
cone to move, due to the pushing
and pulling of the voice coil in
the BM fie%d. ;

The electro-dynamic types use
an extemal field supply - as a
power pack - and it is glwazs
used as another choke in the

struction,

rectitying circuit. .
e voice coil of each type is

about 3.2 ohms impedance and may

be about 90 tums #32 enamel.

Wattage rating of speakers is
not too important.lf you replace
a speaker with the same size the
wattage will be near enough.

Magnet weight is often given
to show the strength o e Al-
nico V alloy magnet. A 2 oz. is
for home speakers but for Hi-Fi,
it may be up to 15 oz. or more.

e higher weight gives more
volume,  less distortion but wi
cost a lot more. -

dynamic speakers must be
fed by ‘an output transformer
that matches input and output to
speaker.The secondary must match
the 3.2 ohm impedance voice coi
to work properly. The small coil
is used in order to get it into

e small air gap space.

The primary of the output
transformer must match the out-
put_impedance of the tube, Xtal
or Transistor feeding into it.
Also, changing the impedance of
the secondary affects the imped-
ance of the primary - due to
mafpet1q resistance.

ook in any tube manual and U
will find the plate resistance
in ohms impedance. Try to match
this to the primary of the out-
put transformer if possible. If
tube plate is 7000 ohms - then
get a 7000 ohm OT. It is not
critical - in fact, we have seen
many work better with different
impedances than listed in the

tube manuals. To be sure, get an

niversal OT and change leads

around for the most volume.
ecause Transistors draw such

little current and work on such
ow voltages - a standard PM and
will not work properly. We
have had fairly Food results us-
ing an Universal OT on a single
stage Transistor amplifier. But,
when we used two stages, the
volume was much amplified in the
phones - but less in the ifeaker
than the single stage. So the
output of the Transistor wasn't
matched properly.Now the special
Transistor output transformers
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run 500 ohms impedance, or 50
ohms DC resistance, and into the
standard 3.2 ohms voice coil to
match a gtandard dynamic speaker
correctly. The Transistor out-
puts weigh but % oz. while the
standard %T may weigh up to 10,
The most important troubles in
speakers are broken cones, o
center rubbing voice coils and
dirt in the air gaps. e newer
types seldom bumn out, like they

used to do, possibly from use of
eavier wire. Greater magnetic
efficiency has allowed for use
of_less wire in the same space.
ere are several causes o
rattling in a speaker. Broken
cones seem to be the worst of-
enders. Small tears may be tem-
porarily closed by Céli;. tape,
altho this will come off in damp
weather. The best is to cement
ight paper over the tear with

Heavy coil cement and let dry an
our or so. If a small crack’ oc-
curs, the cement may be painted
over the break and 'some cotton

ibers run into the cement for

nding. Do not use too much ce-
ment as it stiffens the cone an
may change the tone. Replacing a
cone for a cheap speaker costs
more than a new one, but they
may easily be repaired.

e outer edges of a cone may
come loose - and may cemented
back in place, If very much o
it is loose - be sure to shim it
up with thin wooden strips be-
tween the voice coil and pole
gleces to get it centered right.

e pse(flywood that has been
stripped apart to get the right
thickness, as metal shims may
damage the voice coil.

As a test for rubbing voice
coils - turn the set off and

gently press the cone in, If it
rubs you can feel it. Re-center
if possible, by adjusting the
spider. Fiber spiders are used
or_centerlng the cone. They got
their name from shapes used in
older speakers - that resembled
spider legs.

e voice coil may be rubbing
against some dirt or metal fil-

ings. Dust and dirt may be blown
or shaken out. Tiny strips o
Cello. tape may be pulled thru
to pick s tiny bits. If Iron
filings, hold an Iron wire or
tiny screwdriver next to a mag-
net. Push the tip into the air
gap as it will carry the magnet-
ism with it. Filings will atta
themselves to the Iron. If you
ave an electro-dynamic speaker,
put full 110 AC on the field and
shake the filings out as the AC
will de-magnetize them.

Cloth dust caps are used on
some of the more expensive type
of speakers, to keep dust out of
the air %?ps.They may work loose
and may be cemented back. Other
rattling may be caused by loose
connections on the voice coil.

These can only be fixed by re-
moving the cone or frame.

Do not take the PM magnets to
pieces as you may lose %Ee mag-
netism. The rest of the speaker

may. be dismantled, but do not
fool with the magnet itself. You
cannot re-magnetize it without
costly equipment. It is cheaper
to_buy a new speaker.

Electro-dynamic speakers may
have 8 miles o ine wire in
their fields. Most of them break
at the soldered joints - for
which we are thankful!

f you want to phasi tie two
speakers, on a Hi-Fi, hook up a
flashlite batt. to both, If they
click together - they are in
phase. However, the changing of
the leads back and forth may get
a better check to see if they
are bucking each other.

you are running an extra
speaker over a long distance~ be
sure to use leadin wire - do net
use fine wire. You will lose a
ot of power if you do, besides
causing a mis-match.

peakers, or sets, placed in
comers of the room, sound muc
better than the side wall. A box
placed over a tinn% speaker will
improve the tone. For real Hi-Fi
- read up on Bass reflex and
other chamber type speakers.

We hope this ‘covers some use-
ul information.
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THE BEGINNER IN RADIO.

The Radio Neophyte is beset
with many problems.

First'of all, his source of
easy-to-read literature is being
crowded out by technical arti-
cles in most Rgdio magazines. To

escribe a simple Crystal, or
tube set, in a technical maga-
zine, the writer might bring the
wrath of the Slide rule clique
own upon him.His loss might de-
mote him the next day. It can
also be that material is hard to
find - giving the magazines the
benefit of ELe doubt. We have
ong felt there is a stressin
need for inner literature an
ave devoted our time to it. We
all have to begin somewhere- and
the beginner today is the good
customer of the big houses to-
morrow. not encourage the
eginner - instead of throwin
obstacles in his way. Many o
the clerks in the large houses
seem to have no patience wit

the fellow who asks easy Radio
questions. We like to cater to
eginners, not saying we only
have beginners on our list. We
ave literally thousands of rea
Timers - who have been with
us since the 30°'s. We can name
Engineers, Doctors, Hams, pro-
fessional men by the score. They
like to dabble in small sets and
read our 'propaganda!’ Hi.
econdly, the Ex%erimenter
must chase around for parts.
Many times I need some little
item, maybe it costs $1 - and it
costs me $5 in time, gas, park-
ing and patience to get it in_a
big city. Grab a mail-order CAT.
and look in the index. e most
needed parts will be found there
or_you. Make up an order and
enclose your money in any con-
venient form - and shoot it in.
No worry at all. Soon it’ll be
in your mail box without your
leaving the place.It'll probably
e right and it'll cost less. I
sending coins - tape them to a
light cardboard and mark ‘Hand
cancel’ on the envelope. Be sure
to put enough postage to cover

the extra weight, Also, don’t
orget to enclose postage. As

most mail-order houses sell on
such a short margin they can't
pay the postage, too. We find it
a good idea to let the customer
specify if he wants the balance
credited or refunded.

Thirdly, he lacks confidence.
Maybe he got hooked on some
‘last forever; no tubes or batts
to replace---' deal with his
last $5. He is lucky to get one
local station with it. He cou
have wound a coil and with a 30¢
crystal and stand - could have
gotten more stations. Our kits
are all tested out - and we be-

ieve most reputable kit manu-
acturers in the business for
any length of time do likewise.
Good kits keep the friction down
and the customer coming back. A
bum kit can give anyone a poor

start.

Fourthly, the small set field
is a specialized one, We've had
Fans retum an kit, they had
wired up - after some dealer has
told them it "would never work!"
Eureka! Now, - what did he do?
Oh, just put both coil leads on
the condenser stator! Now - what

about that ‘live wire’' dealer?
He should have caught it at once
ike we did. (Put me in a set

and I'm licked- or electrocuted)
So, everyone to his own business
we always say. Other dealers
pass up a reversed socket - so
much so that we now rivet them

lace.
ln'l'lgis recalls one on me. At the
Alameda Naval Base, durin% the
box

ar, I was given a contro
to wire up. This is rather com-
plicated - and connects most o
the individual Aeroplane Radio
units together. There was on1¥ a
pictorial - no schematic. For
some reason, my eyes saw it_op-

ositely and flw3;éd it all_gp
g;ckwards.Like looking at a pic-
ture of a transparent boxs which
side is the front? First it is
the front; then the_ back, as the
eyes shift.I never lived it down
and the fellow, who wired it
over, put himself at the head of
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the class - by seeing it right: verts the striking electron beam low plate heating and use the before checking. It is said that
Fifth. Reading the schematic into visible light. The beam may same two plates and two fila- if a tube reads better than QXOD
diagrams may ba%fle the begin- be deflected electrostatically ments as the 80. Compared to the it may be gassy.We disagree with
ner. We have tried to show the or magnetically. In an electro- 80 - which has an RMS voltage of this ‘rule - as some tubes may
illustrations and diagrams for statically controlled beam it is 400 and ma. drain of 120 ~ the naturally test higher.
most of the parts in our CATalog deflected toward the positive Mercury vapor types run 500 RMS _ When in doubt as to the gas
to make it easier. Keep trying terminal. Magnetic deflection is and 300 milliamod content of a tube- hold a magnet
to learn them - as no Radio man at right angles to the fie Tor ki Lo Mel?cdry vapor tubes Near it when operating., If it is
uses a pictorial after awhile. ~Kinescopes are large (RT used must be operated at 2;__70 deg. deflected, then it is %luorescent
Schematics are a form of short in TV and are deflected magneti- C. Xenon gas may be substituted and a good thing for the tube.
writing - as it takes too long cally. (R tubes for scopes are ' for Mercury and operate at -70 Lf it foes not deflect - then it
to draw pictures for circuits. deflected and focussed electro- to 90 deg. C.,like the is gassy - that is bad! This

Sixth. Have patience - you'll statically. Other special CR §B§§'t1(1:}:')e does not apply to Mercury vapor

ick your problems sooner than tubes may be either deflected or s ‘ube io tube i ]
yiz%oﬁ;réli((.)nh;ill erg.}’l(()u d(t)h- the focusseg by either method, or ‘ sug;osseyd Tto bz- aApgigelcot vl;lciurf tul‘z\;sot—h:};l%};rc}no onfqthgi??ncat); be
There is a re-asonsfctf' e:r”eLrY ?.gg ;nti?xn;blhnc?ltemrilr; 'éthEn? ;I}/ Eﬁg B'é:t:fgéio\r:gés;uyéothzrﬁa\lr: 28 found jin 8 rectitier wbel' ciik?i
L] 3 3 - w
and you'll soon find it. You can enclosed cylinder which allows p le £ couy | Pl O the 80, when it is overIfoal ef
study Radio all your life - so the beam to hit th d of th settle lor “almos acuum.” dye to blown condenser. eft
on't try to master it in just a icturemt |;) Th fe en 0-1 e Air is gas - but if a tube con- o0 long, it will blow the tube
few weeks. gn T vor ccl;ree. i iwvoe(éuzlggl tﬁn tains a trace of Air- more plate from overload. By holding the
Seventh. Take it easy - start neck of the tube to re latg thz VOltaﬁe will 4 tow Sien nechessary tube up you might see lirtle
at the bottom and work up, for a . gu . and the tube becomes mushy and flakes o oxide that have been
real thoro Radio life. Begin by Picture. Two deflection coils noisy and less sensitive. We driven off the filament. It wi
making Xtal sets, then the 1—2-§ are also used - to deflect ver- want a greater plate voltage still work as long as the fila-

tubers, and up to the Su%erhet. tl_({:}alilguand horizontally. ow, but only up to a certain ment lights.

Then each difficult task becomes man eye retains an lmaﬁe point. Above this the plate is In some cases a gassy tube is
an easy one. Some beginners be- for 1/16 second - so it takes 16 said to be overloaded.This heavy good. They are usually called
gin with circuits I wouldn’t get vibrations a second to chqnﬁe flow does not affect the flow of “soft” tubes and are good for
on myself. If you start too high the row of dots to a straight electrons from the cathode- only detectors. Hard tubes are better
you are in for disappointments. Lline in a picture.Five ditferent a collision between them, whic{x or amplifiers, We used to take
Start at the bottom with every- kinds of Phosphors are used for results in this condition. Tubes @ sack of 0l-A's out on a serv-
ing - it is fun to progress. the screen. P-4 is the one used seldom get gassy now because we ice call, on a 5-tube receiver.
in TV - with white fluorescence. have better methods of evacua- By iuggllng the tubes around we
BLUE GLOW IN TUBES. Gas Tubes. When large currents tion. Gassy tubes may also de- could often increase the vo lume
are passed in a tube - the nega- velop from leaks from tiny glass ©on a DX station by 10 times. We
There are several different tive electrons build up around cracks. Excessive overheating always tried it on a weak DX'er,
types of blue haze, or glow in the cathode and drop the voltage may also produce gas that has lesting with modern tubes, of
tubes while operating. too much. It is necessary to in- been driven from the elements in the same type, may often produce
The Fluorescent glow is usual- troduce positive ions to neutra- the tube chamber. A greater vac- varying results. Be sure you do
a violet color, and notice- lize some of the negative elec- uun also produces tubes that may DOt get them in the wrong socket
able around the inside surface trons.So a small amount of Mer- have a longer filament life. - or they may burn out.
of the glass bulb. This glow is YTy 18 placed in the bulb be- This ionization produces a RADIO KINKS.
a phenomenon caused by electron- fore sealing it as a vacuum.When blue glow, or haze, around the 01d | Tubes h
ic bombardment taking place in the filament is heated. The Mer- filament and plate structure, | ¥ taner uhesldave many ages
the tube. It changes with the cury vapor arises and a blue This condition may become so bad 28 mdv1sed o obl pine s. Also
intensity of the signal, and may glow is noticed between filament that the grid chanﬁe does not @FRRE ST ph needles ill
become very brilliant. It has and plate. Tiny drops of Mercur affect the plate voltage - and 1 or}l\/[ograpdqneq eshwfd Cu:._:l
absolutelg no effect on the op- may often be seen in the tube?' causes distortion. It is most %afs. owuﬂt denlxlm a holder an
eration of the receiver. In fact Without this Mercury there would noticeable in output tubes where ePVaa:ieab]%n eoa Han v S mary s
tubes with this characteristic be a bi voltage ‘drop in the aks ol powgr 18 oged, We weed cleaned with finger nail fil>:e It
are particularly good as regards tube. With the Mercury the volt- to ses il a lot in "45%s. removes burrs from plate edges.

For a quick check- try another

pas sampent. G will fisd L age drop is held at 10-20 v. tube in 1its place. The same re-

mostly in pentodes, Crystals should be kept clean.

T, or cathode ray tube is The perfect operation of the producing conditions may be also Do not touch with fingers due to
what its name implies. The ca- 82 and 83 rectifier tubes de- caused by other faulty parts in natural grease. Do not overheat.
thode emits electrons. A grid pend on this vapor. This type the circuit. Most modern testers Replace crystals every 6 months
controls the intensity of the of blue haze is in no way detri- have a gas test on them. Allow for best results. Always try to

eam. A luminescent screen con- mental to these tubes. TKey have tube to heat for several minutes use a fine catwhisker.



24 MRL Radio Notes No. 1.

another MRL Handbook...

HB-8. "Radio Kinks & Quips."
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DI e 5% 56 5150 8 5 8 16 8 & 8 908 18 evm @ o wnia w wie 9
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Power Suppli€S..cccececccssccss 14
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ShODe eeveeecensnascsoscccnsnss 16
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TransistorS..cccescccescenences 22
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A FEW OF THE QUESTIONS ANSWERED
IN HANDBOOK B. Pages given.

How wouldfyou figure natural
waveleng your Aerial? p. 3.
How to get hi-gain from Ant. 3
A 5-meter “T" Aerial. p. 4.
How do you make an inside DX
doublet Aerial? Dimensions? 4.
How do you substitute resis-
tors for chokes? p. 5.
How to make taps. 6. What does
coupling do to tuning? 6.
Relation between crystal and
catwhisker. Crystal amplifier. 7
ow do boost midget sets. 8.
How do you cut line hum on any
receiver? What are standard con-
denser sizes for each use? 8
Good hints for more DX. 9.
What is the advantage of a
globe in fiéuring DX? 9.
How to make a counterpoise. 10
What are some good substitutes
for grounds? Advantages of clamp
or strap for ground. 10.

5% x 8%
24 pages
36 drawings

What are some ot the cures for
hum and noise in Hi-Fi? 11.
at are standard needles? 11.
Simple way to make templates
or condensers and chassis. 12.
How to repair dials. 12.
Why don’t phone tips click? 13
Making mikes from

ones. 13
Body capacity in phones. 13.
Good standard AC set. 14.

How to stop motor-boating.

How do you make a resistor or
condenser decade box? 15.

Many solderinf iroh hints. 16.

Hints on drills and rack. 16

Vhat are impedances on various
universal output transformers?17

at is a good way to make a
baffle for speaker? Iﬁ.
ow to make a tone control.]7.

How to wire a 2-way 110 sw.18.

Wiring up a series-parallel
coil switch. 18.

Wiring a polarity-reversing
swi tch. i condenser shorting sw.
A stand-by switch. 18.

Boosting TV channels. 19,

Dimensions for dipoles. 19.

Good servicing business. 20.

Neon test for coupling con..20

ow_to make and use a simple

signal tracer. s
test lamp for transformers.
Substitutinf input transfrs. 21.
Boosting line voltage. 2I.
aking a sim%%e battery for
Transistor use. Matching outputs
of Transistors. Power supply. 22
How to make a simple variable
grid leak. Making a sensitive
voltage detector. How about the
blocklnf of tubes? 23.
And Jots of other hints and
kinks to help all Radio Fans.

The scheme of this Handbook is
different from most Hint and
Kink books. Fach page covers one
classification so you can easily

ind it, We have tried to elimi=
nate all except practica

: helps.
Handy for all Radio Fans.
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