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A note to our friends...

MRL wants to thank the -ux h

subscnbets for signing up wi
E-S. Many of our old R&Hpreld-
ers are getting back int the
swim again. It seems ‘iot f?
just keep "absorbing" our lxtet-
S 5> ves deledsaibiis
vas ayed this tri
We nn into more yvork than eg-
gecte . in getting out MRL HB—ll
Radio Oper atmf as a Caree
Next issue should go out a fot
sooner. 5 |
oy can be sure we are alvays
busy here at MRL. The minute Ze
get al orders out - our efforts
I directed back to more plans,
iterature, etc. We alvaygNhave
something new coming u ever
a dull mognmt e
. ou wi r&gted:e cut out the
a t that man
ar:;?tpcgneccom- tze Rn
8 lered for more cu'cuxt
ccaaxonal changes in E- fl

be made as we go along. Keep us |

mfomed of your wishes.

eep going with your experi-
ments - there 18 {pever-endmg
en{oyment in all o

the meantime, our best New
Year wishes for

gy A g - d:dﬁ%)

FOR GOOD READING.

"Short Course for the Novice
License. " 4 pages of good data
to help you get your 1cense
examination xs requxre u
are flven a 1 out {’1
booklet is free, from Eico Elec-
trical lnstrument G.,Inc.,
Northem Bl vd

1, New York. (Not k&jshﬂd Cxty

Transistor Substltutlon Hand-
book. You ncvet saw as man TRX
ute in one ace- i1rect

substitutes; 6p68 su s r Ja
1odes 8-2

anese type
&:ges. sti oover rom
Sams Co. 220)'2 E. 6!’11

ward W
tx.' .sll.nsgf "(ﬁ:: {ﬁ{f , Indiana,

TV and Radio Tube Substitu-
tion Handbook. 1961 Edition. We
ave one we use. Lmta 3370 tube
subcncuuona 22 pages. Send

Nev o ar&oG M&Tm agansett

MRL HB-

"Radio Operrtlng
l areer.

13 is
f this issue. Not devoted
ennreyto code work - as oper-
ating takes in anything applied
to the field of communications.
It may give you & hint on a good
branch that yofp ‘d like to get
1nto for you uture work. You
o on from there - once you
. MRL HB-||- 53¢ postpaid.

"Tungsol Tips." These may run
about 8 pages of good technical
ata on various tronic su

jects. Usually monrj: Last one

we received was on AM-W Auto
receivers. You can get on their
ree uulmg list by addressing
Tung-sol Tips, Tung-so ectric
nc., 1 Summer Ave., Newark 4,
New Jersey (Not MRL)

"Aerovox Research Worker." Put
out every 3 mo. ile slanting
on Condensers - it may be on an

ectronic subject. Sent free i

u address Aerovox Corpn., N
gedford Mass. (Not MRL ?m -

dec1

S
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THE CAPACITOR in ACTION.

ACTION OF A CAPACITOR.
Now that we I:?ov something of

the movement electrons - we

can go on with our capacitor.

Any capacitor consists of rez_
ea

parts, e.g., one Or mor
ponnve ne at jve plates an

arated a ectnc
e lnount o c arge Jtpendc

the high er the vo §
r the ch lrg

rger t&‘e u‘en n un ber o
-ie ectncuy it
hold’ the closer’ the

poextxve an ne ative p atea.
the greater the charge, or ten-
dency to unp across the dielec-
[+ - some dielectrics
iov the cnpucxtor to hold a
greater charge than others
Capacity is . matter of "how
much surface?” The more q_ates.
the higher the capaci o con-
serve spnce. many s--{ ones are
used xns ad of ‘two large ones.
$ thic nesa of plates has no
effect on capacity, as it is
charged on the surface of the
p ates onfronting each other
on y- ates are positive a
atxve The caYucttor may
ma e up of severa tes - with

METAL PLATE
DIELECTRIC
METAL PLATE
METAL PLATE
ELECTRIC
DIELECT
DIELECTRIC

1.

Two or

more

Plate
Arrangements.

METAL PLATE
d d\-
all the poiieives goolﬁ toge

er in para the ne
-ttv s in parallel, but ea
sx e must be adjacent to

d;‘ucn.tor ull receive only

arge, depending on its
aue the source of electrici-
ty 1.3 en1 connected, the ca-
pacitor holds its charge, as

many of you have found out! If
you hold’a wire between positive
-Ad negluve plltea. of a charg-
capacitor ere is a surge,
or spark, rom positive to nega-
u.ve - or thru your han

Jm nlteruln are ssid to
insulators. For mltmce

oged v re surrounded by a cov
ing of cotton or enamel insu --

ion is said to be ipsulated
rrn another wire nn‘ru' in-
. This is true for I ut
not or AC. due to stray in
tion. etxc waves, amun
the vire. vg‘ the current is
reversed, tend to mter ere wi
the opposijte vire f is not
as noucea le with low- recﬂmq
10 v. yclt as with
requencxes 1 evige, wit
c-pncxtor. Oe' not‘un t
charge up each side to positive
and negative. However, with
e to the reversing of the cy-
cle - and jts consequent dis-
rge - allows the current lit-
erally to "pass thru® the capa-
citor - altho this is not actu-

d ally the case. With DC - we htve

no flow thru a capacitor at
The dielectric is in bet

the plates and may be air, g uu
etc. as per art, t it must
an insulator.
The commonest dielectric used in variable con-
demunblir.andiudidecuic t.onpu:-ﬂc

inducti pacity, is unit or fixed condensers,
ooeolv‘ubeu nekcuwly i Lmh.lndilhmdou

small condensers for radio use,
& voltage is im-

i
5:;
P
iit
T
:!§
jid
i

§§
. %?
it
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Some of common materials
diclectrics are iotag o mon iy A
Dielectric Puncture
Material Constant Voltoge*
Al'. 10 19.8-228
Alsimog A196 5.7 240
Bokelite (paper-bose) 3.8-5.§ 650-750
.ﬂump(lktﬂhﬂ 5-6 475-600
Celluloid 416
Cellulose acetate 68 300-1000
m‘ 575 150-180
Formica 4649 450
Glass (window) 768 200-250
Glass (photographic) 7.5
t"; (Pyrex) 4249 335
v 25-3 480-500
:: (clear India ot
) 64.75 600-1500
Mycalex 74 250
Poper 20-26 1250
Polyethylene 2324 1000
Polystyrone 2429  spo-2s00
Porcelain 6215 40-100
Rubber (hard) 235 450
Steatite (low-loss) 4“ 150-315
Wood (dry oak) 2568
*In volts per mil (0.001 inch)
To the above list we wi :
Aluminum Txide 10 ll.é i
stor oi 9
ite 3
rd rubber 3-5 .
Isolantite 6 .0018
g{ ar ] §
ive oil 3
§lpe§ (Kraft) = 3
ara fin wax 2i5
etroleum oi 2
g i1
Sleﬁrc 3¢S
zant- um oxide 1{. 11.
a s
Vuerine 2 v

2. Dielectric Constants and
Breakdewn Voltages.

ratlEn el ggisic ves uged o

our data. Mica will hold tvsi::
°m°2'2°e3r1"9§§3' B

Lng Sl‘ept}:- v{ hayo"t'hel?;ff:ﬁ

178 Jvich sppluine the pusp-

Amwﬂwwmmw

s

see char t ) ~— the
ed voltage to produce a given
proportionally e con-
dmunnymmdmmbﬂwtsmm
vuhm;:ot::nanISLhuna'1ha‘

distinct sets of plates, 2
and stator plates of a

ing to the rotor
cgudemu; ,, The
y

in radio arcuits
is usually ex-

-3

o

i

current
h a condenser,
it merely, nmht-y.edbaam(hcm
then returns back to the starting point,
Electron currents alvays flow
rom negative to the pogi-
tive. Electrical currents tlow
from positive to negative.

e application of a voltage
across a piece of insulating ma-
terial produces a certain inter-
esting effect. When a source of
ositive electrical pressure is
ook ed a plate- it is charged
positively. Negative one is neg-
ative. Now the capacitor is said

Experimenters' Electronics & Science #2. 5

to be c&arged.?ositive electrons
wil ow into the positive
%fate. while there will be a
ow of negative electrons away
from the negative plates. That
is, the positive side attracts
the negative electrons within
e strycture of the dielectric.
is makes the positive plates
at a higher potentia ild-up
an the negatives.
At_the sape time, there is a
repulsion of negative electrons
that helps the pressure along.
No great migration of electrons
takes place, but their eccentri-
cal orbin is pulled over towar
the positive plate. Thig strain,
or electrostatic build-up is
what holds the charge. Durin
this strain, the dielectric Ly
store nergy between the two
sets of plates. This strain is
similar to a piece of rubber
connected to the two plates. The

rubber retains its mechanical
energy, inasmuch as it tends to
pull ‘the plates back together,
until there is no longer any

strain or voltage difference be-
tween them.

With an AC input - the posi-
tive retains the positive Tharge
ut on reversal of the cycle, 1t
will be discharged to tge nega-
tive side. By this reversal -
the current passes thru the ca-
pacitor. Reversal of the polari-
ties causes the other side to
qpll.the electrons, and so on.
here may be a brief flow of
current ‘between plates - which
is called the displacement cur-
rent. If the current is taken off
the capacitor - some of the unu-
sual state remains, that is, a
surplus of positive ions at the
positive plate and a surplus o
electrons on the negative side.
ow the capacitor is under a po-
sition of strain - and is said
to be charged. On shorting the
terminals ~ it returns to its
original condition of discharge.

Ghirardi, in his Radio Physics
Course, cleverly explains tzeory
of charge thru the dielectric,
The first shows the theory when
capacitor is charged with BC.and

Electrons —>
=
2104 v b
-;i. é._

3. DC & AC Capacitor Action.

the orbits of the electrons are

rawn toward the positive side.
But, due to the current lag, the
orbit is made oval in shape due
to the pulling in first one di-
rection and gicn the other. On
removing the current ply, the
electrons return to their ap-
proximate previous position.

LOSSES IN CAPACI TORS.

As it is impossible to build
anything perfectly, it is like-

wise impossible to build a capa-
citor that works perfectly. Any
insulator can work as a dielec-

tric, but certain ones are a lot
etter.A perfect capacitor would
e one that does not leak; has
no resistance in its leads; has
no losses in fts'diel ctric; and
gives back all 'its charge once

1t _has been discharged.
e diagram shows sources of

most losses in capacitors. They
. CAPACITOR TERMINAL
SERIES —3R, N SERIES
RESISTANCE (NDLCTANCE
' ]
Lo |
' DIELECTRIC '§ v
L I R
ABSORPTION € NEAKASR
- ‘
¢ |
i ‘
GEOMETRIC |
CAPACITANCE A

|
OCAPACITOR TERMINAL

4, Loss in a Capacitor.
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are :lllvery minute, but they

are sti
hi stance i " found in c:-
jll.t like any other

u-cnt. ‘l‘he wi res.

p{-tel:“Jo ts, il. all have ice

ll‘.ctac. goes right along
reust.-me eqecn ly in

dht olls
.ata.. ss occur- -o-
tric, or

Ju -llu

l mzc{-..t to

ea

etxcnl c1 —Ll d its
mﬁnl. we know

dut most c-pacnuu dx.dnrge

vithin a short time of minutes

or days. For instance,

cq-cmon, the paper di
have impurities d“i offer

i resistance to_

of current across tnc.

Dielectric abnrptlol is a

- metetal T s the physi

c-t .? the ph

ectn e-i l’; Fecm: in an el-
is .T:'.

characteristic -
source. Dielectric ab-orptnon
is also a tion o fmq
Felectn.c p?petn.u tro
e amount rge the
of time the capacitor cerami
will remain dnxpd.Afﬁmmg
cuttmt con into a
ciur a it is c:lnral
l tnc h re, is
ca ectnc tptnon.
This 1L.l-y¢ accompanied by a

ofthe ss with hentun result

. ?:’,‘.'2{:.':".' 'l‘t"_"‘""“m o

crm r t. It o
y dis- |;

rge a cmcnt.or cnce 1t has

een subjected to a DC charge. 5

is condition is similar to
magnetic materials
rent has been cut o

ften it is notnced that a th

capacitor t to s uhtly re-
charge itself nftet being dis-

rged. This is due to tﬁe re-
arrangement of the atoms on the

ph- and minus plates.High volt-

caspacitors often are shorted

not in use.
r have more di-
electric absorption than mica.
Mica has more tb.: air dielec-

capacitors
Dielectric lystorcsh is a

m of current lag in the dl.-

ectnc.]h:l: is -ol:e noti

an smaller c-p1c1-

tors. .'Klj is one re.am
anes are used for High frequency
vork. In citors, the current
leads the itnge- an ex';ﬂe
- a boy prfhmg a -heelbcrro'
down a hi

- until the barrow
nms away with him by its own

t weight.

NICA CAPACITORS.

It b:s been a lon
the Leyden jar m(f&ne &llky
ass plates to the tiny ceramic

to tdl’.
dnscﬁlverr:do at a -nca.ndlletl.::5
tric was 7 u-cs -s .I air

- this mrt 1?5
1ciency.

in size and
Iu:ls are ase extensively,
e ially in tuming other
rz:cncy circuits. In

rq)laced

lxc.ll are made in rass foil
Sit_types.
mica can lI)e slu!:_ed very thi
et lots of capaci '1
Tierle chamce of broaddvin: Jls
i -nd mica sheets are sta
up with half of dn foi go:ns
one way -nd al the od'nir

ch solder
ﬁmtre now -o destm Bakelite

cases, or may be w keep
out moi ture.ln
e foil, mica and oumdc e-
te covers were in -et-
L- in case ou re- er the

Comell- l}.g ls

cas run from a st nothin

to 1 mfd., and are -arked
ze dot system of ing. To cn-
ances in coding may nn
e regular micas. Now the dnft
is usually limited to about .1
mmfd. in the re ar micas, at

C. to_-55 C. Voltages may

run up to 35, DC.

Experimenters' Electronics & Science #2. 7

Silver micas are used for test
standards, etc. The silver is
deposited du:ectly onto the mica
sheet. Because it is deposited
- t.here is no ‘s:gace between foi
an m C‘ iy lves mcreas
stability and capacxty With the
silver mices some moisture may

eak thru the mica,but otheruse
they are very stable have
closer tolerances for H:. cu:-
cuits and measuring equipm

eavy-duty micas aye used in

Amateur and ‘commercia trmsmxt.-
ters. They may run up to 0?
v. DC., and may be up to seve
1nc es in size each wa
13 used in buffer and other Hx-
tage circuits.

CERAMIC CAPACITORS.

Ceramics are made in vari us
forms, as discs, tubulars, ro

and variables. Discs have lower
Lnductance values than micas,
mﬁy be used where a mica is
or in most cases. They
can usually be made much smaller
than micas - from 1/4 to 7/8" in
iameter.
f may range from agproxx-
mately i 5 mmfd. u
with vol ta&fs up_to 30 000 ana
surges to 000 DC. The temper-
ature-compensating tyFes can
thhstand temperatures trom -4
while other types o
ac1tors would very as’much as
a% disadvantage however, is
they are more fragile than micas
and excessive heat may ruin them
and leads may be easily broken
if care is not taken.
e drawings show the various
types of ceramics. Also the con-

i

5. Ceramics & Disc Construction.

struction ot a disc ceramic. The
sxlver is deposited on the sides
T th e ceramic and then assemb-
ed, They are then dip Eed up and
down by a machine until the cor-
rect amount of protective plas-
tic covering has formed, It is a
thermo-settin naterxa chat
rapidly cools Ilt is cold,
1{ cannot ng - sim-
a xte xn

8radpo yeater fxlm "plus a

paper tf used in many
o he ceramic rolled types.

Due to such high temperature
demands o our space age, 1ch
may reach 1000 P aterials
must be more ru ass loses
its shap F ceramic,
develope by GE. i ca led Fors-
terite, a compoun Magnesi

silicate. It 1s stable chemical-
1y, a good insulator and is very
f ng. Ii as operated success-
u

gufar ceramics are made sim-
r to Leyden jars - with the
sx vet d<F081ted on the inside
and outsi the ceramic tube.
They have more inductance than
the disc types.
e variables are tube types
ut one tube slides inside the
other. There is also a variak
type that works in a circle li
our regular tuning varxab es.
em they worked out dur-
ing the War Kere I worked at
El ectr1cat pro ducts Corp., vaﬁ
trying to get a plating to stic
to a gquartz crystal face, so no
end plates need be used. Finally
it was found that sand-blasting
allowed the plating to stick.
Possibly this is the way it is
done with ceramics.

Every day there are new types
of capacitors belng brou t out.
The goal is for smal ir types at
higher breakdown vo tages and
more capacities and that will
withstand higher temperatures.
But this being a scientific age,
no doubt we wi see a lot o
changes in the next few years.
Next is Tantalum types. which is

helping to reach our goal.

e
ke

To be continued.




NOTES ON MRL #2 and 2-A SETS.

Lamp Shade Speaker on #2-A:
John Warnica, Canada, comes
with a good report: "Here is a

way to make a real od mamenc
speaker. Take an o lllp sh a
and xt a vooden in mna
end.Drill a e m t.he
and clamp an eu'g xnd 1!:
2 phones may be t side by
Lde for more volune.i Don't use
amp shades from the living room
as women don't appreciate ptoF
ress. The parchment shade will
nge You lots of amplification
as a good tone. Suggest
usmg soft wood, as cedar, sugar
pine, etc. for lock. Here
are some stauons got on the
2-A set: KMOX (700); , WBAZ
Boston, Richmond 00 s TERY,
WLWO Cmcmnau (400); Wheeling,
. Clevelan

P
Coeegbu Butfalo (110);

p us many SW Hams, etc.

500 Miles on 2-A:
Jim Rogers. Cal|f.:"Am well

leased with my 2-A and Trimm
phones get g’a lt Lake (500);
g 8 i statxons 450) and many
Shortwavers. Iuse IN34 Diode."
50-in-1 Tuner on

Brian Murphy, ’ll : "1 made up
your 50-in-1 uner (DP-61). It's
perfect; couldn’t be better.
use it on my #2 set. I get the
signals louder and even get SW

stations daytimes, loud. I

got
about 300 miles one day."

RECLAIMING DIODES & TRANSISTORS.

Richard Arnold, Kansas gets

Experimenters' Electronics & Science #2.

CRYSTAL SETS and DIODES.

Montreal and New York on his #2,
esides "assorted Hams. f he
gets a bum Germanium diode - he
cracks it open with pliers and
uses it with a catwhisker. As
Transistors are 2- contact Ger-
maniums - cione side goes out,
you can st use it as a Diode

on_the other side. What destroys
a Transxstor is getting voltage
so atoms are distur

reverg I
thereby rummg xt. as Transistor
use in the
Ernest R Blanchard Conn. re-
ports getting Spani stauons
on MRL Steel galenas. He sayf
cannot be beaten for crysta
set parts and accessories.

MOLYBDENITE CHECKS STARLIGHT.

Les Hulet, N. J., some time a
wrote that his olybderute (of-

ten cal.le Molly) - has wo rked
?ut. in the U.S.Naval servai;o

or evaluatxna the li rom
distant stars. [t converts light

waves into electricity and actu-
at s a galvanometer. No further
ormation at this time.

MRL #10 DRIVES A 6" PM SPEAKER.

John P. Skubick, K8ANG, MWarren
hio., writes: "After yIs. your
{210 is stxll dnvmg 6" PM, 24
day at %{ vo ume. Visi-
tors (most y Hams) are amazed
and start to look for hidden TRX
ampli fLers I use one TRX with a
25K impedance output primary in-
to a 4 ohm VC circuit.The Aeria
is an inverted-L about S0 f
ong. I also had a "homebrew" #2
that worked on shortwaves,
ot into an accident before

I 1e§t the Navy. Worked fine."
&S Z

DETECTORS §

As  lllustrated

Postage 3d.
2/11
Semi fixed enclosed type. +. oo oo 3/']
Crystal Stand, Australia, 1948

(I'd hate to have to use one!)
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MAGNETICCRYSTALDETECTOR PURETONE ADJUSTABLE XTL DETECTOR

Here IB an early arr1ng¢m(nt
for a puf button ‘a *Uﬁlmtnl of
a crystal detector. We prefer a
Stee galena crystal for this.

We have added another adjustment
on the bottom so the Xtal may be
tumed around for a new spot. It
is possible some of you may like
to tinker along this line.

 SUTOMNNETRET s B
BINDING POST
CORK- A
S50-100 TURNS
OF N2.28 S.C.C.
GLASS WIRF
TUBE ’
; /
/ =
A Ry
PUSH BUTTON
: SOFT IRON
CAT- ARMATURE
WHIQK
ER
' '
\ DRY CELL
CORK CRYSTAL
C Steel Galena
5 ———
R LRGP
A very inferesting crystal detector which gives excellent
results in all type: cf receiving <ets may he consthiurted
as shown ahove The defector isell s encloced mn a
piece of glacs (uhing with corks at each end. Rinding
posts are mouvnted on the corks as illustrated. ons of
them connecting to the cryst:! cup and the olher to the
cat whisker, wlich is made vith two cniale and helaeen
{hicse is located a «mall iron dimature A solenodl is
then wound anund the tuh hown and cor d ¢
a hattery »nd push button. To readjuct the de )
press the button and release it ~—Arthter Blumenfeld,

LOSSEV OSCILLAIING CRYSTAL. In
néxt #3 E-S. Wateh for it....

In answer to many roquects we
dug into our files and found the
ayout of this once famous stand
as used 1n the 20°s. By pressing
a ]ntt ever, the catwhisker
was s 15htl{ moved to one side
or a new adjustment..As far as

we know, it is no longer made.

Below is a description of it, as
by the manufacturers:

given

“deiplme € Yiere

Incorporates a sensitive, syn-
thetic cial catwhis-

crystal, spe
ker spring., and an ingenious
Universal joint mounting - all
mounted in a compact, Bakelite
case, with protective qlass win-
dow. The nnique mounting ar-
rangement of the catwhisker per-
mits resetting in o fraction of
a second by the touch of o fin-
ger. The synthetic crystal, em-
ployed in this detector, is ex-
tremely more sensitive than the
natural Galena type, and it will
pase current without burning up.

Hovﬁ i« an ideal unit for con-
structing "personal” crystal re-
ceivers which, in tone and qual-
ity, are not surpassed by even
the latest 10-11 tube Electric
receivers,

Above are 3 versions of ir. We
have shown the best in detai
Alse, how one can swing the Xtal
around tor even more adjustments
il desired. f:t(w_ palena used.

No doubt vome of you young in-
ventors can F up somet un;’
nractical from these sketches.

Experimenters' Electronics & Science #2. 1

TRANSISTORS (TRX)

T TRANSISTOR TESTERS.
Floyd Fitzgerald, Hawaii.

I am one of your newest cus-
tomers, and have gotten a number
of your Hand DS, etc., and
mbscnbed to E-§ I enjoy them
very much

I"am a guided missile man, an
seem [mt we have the best of

1ca trunmg given to an
one, any ere,
best in'Lab. equi ent. manua s
etc, - some people wonder v t
am mterested in Xta s and

an't give a definite reaaon,
ot.he than they nre inexpensive

tY-expeanfnve“ and also as a

Irsu yo r%&tl.k 3, grlge 3, is
im ster

eil. 1 studied this and de-
\uqed tvo more complicated cir-
cuits that YU, may ike to pass

on to yo rel ers. I con-
stmctedlLo em in my Lab.
amlinr.hey wo rk

access to e

Txke charms. ;
first circuit,the basic

&n‘( l__ P”P

o
1141113
N

PP — ’T-‘;- TMM

difference is in the uae of a

meter indi cator. inst
phones o the posu&q;lxtx—gi
a regulat ¢ ngu at
mstead of rom the Aerial

e circuit shova use for test-
ing NPN or use of
the switch

ton (pushed to teads can be a
shunt to protect the meter from
a strong signal. The output of
is first circuit is pulsating
- which operates the meter.
The circuit below is a further
transition from the original -
and it is for DC input. Output
on this is pure DC. Meters are

evhC
© R o

oM
¢ NP o

ﬁu t for noting the amount of
de lection - tn not a readmg
m.a. entire
n, opcrnuon, the
tuned in to

al is
axum an ien the
svxtc['h (S-1 ? thrown i I1f
too x;ge a de ecuon of the
meter- TRX shows a los
in efﬁcxency (Soe DS #3, p. 3

SOME NOTER ON FLEA POWER RIG.
0. |, age |
By Mxlton M. Schuman, Maryland.
Recexved copﬁof E-S #l - and
it’s a beaut. t to
eat it up. Congrats, md wishing
you continu succesa with E-S,
From reports am getting from
my members - there appears a re-
newed interest in lea power"
rigs. Afcer a o can resist
something for nothtng?
ou mentioned about observing
polarities - there is no reason
to do this as it works wi
or WP. If a Diode detector is
Ysed ahead - then the Xtal po-
anty must corrected.
er experiments have shown
t.hnt "fuzzy reception" that you
nentzoned. is not caused so much
b¥ overloading - as by the use
the series-tuned Antenna con-

denser, cﬁecully on the H-F
stations. the variable con-
denser is open - the Aeria
tem is electrically
and the power neede

sys-
ortened,
to actuate

the TRX is ropornonately di-
Diode is used

num.shed a
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tor a detector shead, this con-
ition is minimized.
or being a Xtal set - the

I-TUBE SETS
SOME GOOD DX ON MRL I-TUBER.

fl pawer rig iad‘current opera- MRL 8 Seile; 8t
and tests wi
the output, show xt. :a.po::ﬁ:: . so.f'eo'rl:el":,' t:be:l?nl.d:'eportf met Bt =
to obtain up 3 times_ the vo b HB-K He h e“one > AR
ume of a regular crystal set. tuber (HB-4). He has a wall map A *
ere is no use trying for ce- and can hfxgure dnstances ood. H
ectivity- as r cm are Buenos 15290
5618 Maddﬂl ;Lon- 223 =
f &H&“ g ou d uuqf:e -f‘f 45 é 5 e:: °:' =
t.h ower you cm gof - AT ) u::""(‘}zlll%, °'A" °§1§118 4 1 . ;
v tu ’
v.n f 1.n ae;‘xee- znth th . ) of others be °“ £ ‘ - 77 ,&A-B- +Al ]‘2“,,’.;
rl. .n c01 to_cut o etter s e Cou . most i.r <
m'nnt ?ona iy E- e 1 M:dfnlses':t:'sgron“ . ﬁ‘.nf'cod \
Ljre is e ree-p':;er aqli ler PARTS LI ST. "tlzr m:l: D(Jf'btm"'. He expect- P B ~ Bot.\iew
W ed to etter vith a new
ot~ 1 2- -00035 var. cond. A Lik o - the ]-
_'”"1 pos’ ¥ s | t:t::' nal i:e on v:" he cr d 1 Set MRL T PARTS I.IS
F I 1 gf Goil; é lo-dxgg co;l (text) ._ ﬁet a tnp rround the Wor d| 1 .00014 cond (ot 00035 and a
An f - 1 Slider ro i comp xcatxons wvhen h f 25-280 trimmer in aenes)
y good s 1 2% mhy. oke. A nnted to put uyp a w ip Aeru 2 .0001 micas; 1 mica.
‘ 1‘
Xal Set 17 esistor. n a wooden o down thru a 1 50K vol. control and swirtch.
f .0 8s condensers. ! T ‘s cucum ed. Draw your ] S prong wafer socket.
i gn%)5 ::cn ortﬁznx:ngogond. : own concluuona on this deall Hi i, ‘5 3; min. oll;ogther socket.
" NPN ] tor.
T X 51 ’N3-}"c3.‘[pﬁd‘;' jode. ; M AUSTRALIAN ONE-TUBER. 1 4’1‘ x 680 lc" p.égzégnﬁme .
2 & |
- i * Here is Australian rig that b S g YR
:i‘dt b§1°"?4 ntny i(lt.l b, c:n- lxgne t'.El"nob::nand scales. : Ue"': } 11 e st°r‘l":‘.‘t°81°th°: % & shleld f po-)
ed myaer:e:r:nz'p.:zcs.u:d 6 v. dry batts. ' fh;:ec;n:enc::;\ua‘lt ti'er2°:§e°: 1 1% ﬁr lmob cnd scale
tter wil mcreue the power. f . 1 Sma pomieﬁ g
oi rity of Diode, in Xtal set, th 1 NPN , o v b AT 2 % x % panel brackets.
is im ly'unt. as iud before. 1t c;:quetcf?:;t{.%e u':%v:l:gnéve | 3""0?‘9 & Teh] }t‘.h;aselt’ o %{)t( 1 B}{y. ck strip 3/4 x S54.
you con t care to reverse the Sometimes he uses a loa ing atte et aw the W 3 avs but 2 Phone tip J'C"su ardvare.
direction of the Xtal - Juat re- coil in_the Aerial circuit, to | 5 ..ry;n " 1% last a long time
verge the input leads to” the TRX [essen SW QM. So, we have added this way. The more B used, the If you run into interference
llp i 1er - and you ncco lish our B-kelxte loading coil, 2x4 atron exx the ‘signel. Detectors problems on BC, ip a cong isted
e thing.In so-e Xtal sets w ename ‘f and fjt- vith grc eneratfon ‘never take 2Fef, ox' the Aerial is too ong.
mj i!‘l-xed nyou% - the Xtal may be e qu a s f l ek (7- ) mich curgrent- it is the addition S ip a .0001 mica in pnm
shorted out. Try ways. ess slider
)

of an audlo stage that eats it ile’ the ceruxt is drawn for

MURRAY' S REGENERATIVE TRX SET. i i1 l Lol ‘:’5 the scrf ¥ fg ;ﬁf.u“ﬁ::f‘éufééh “Tol i‘éi:
Walter V. Murray, Ind., says J2 th set c 1 8 no,22 t - - ing socket connecuons and bat-
’coo 3’ this cirasic, He &E 2M c 2’6‘%' éﬁt gmnl cn.rcuaxte called for s 250K 1&sY vol 210 lLBA 156}) ﬁ_s
,. s it doel s good as any 1- MRL fgr $1 00 7' se regeneration control - but we 304 36 ¢ 354 4, 3V4, ‘etc. Ordi-

e most povet is given
en grid- and you con-

set, and better than most. 3rd tum tap eel that a 5K at 9 v. is (1(

;:r volume. He uses a (X-76 n\e circuit is se f-explana- e circuit uses our ty nanly these tubes_draw arqund
Ut e Says to try severa Or tory. May be "‘°““t°f on 5¥x7 coils- which are the same as /3rd"the current of .bf ashlite
impedances may vary and, compo. panel very easily. A exce t a primary is used. Afso OI}I!E - so easy on r.he atteries.
there ore, the sﬁzecuvu of  An oscillator is but an ampli- sli lff"ence ,s t},e id e set ma built on an Al-
e set fier with regenerative feedback. ea connecuon, % uminum pane or a Compo ganel
cou 1e§°:1d possxbly work Ironically, it seems the more hi grid to chassis. You may try 1t with a metal shield behin it,
- u ey are ette in re- priced work best as regener- across grid cond. if you wish. L’g’»‘:h is grounded to keep down

sener-uve cnrcux Ed. One ative and h 1-fr "t stages This If you get too much regeneration c*'Pﬂﬂue's
may tr - Stee ent and c¢/v is one way to hem apart. 'lt{ our coils - cut the .00025 -bfve rig may be built on
instea l?‘54 d improve Reverse the vol t..ge for I\M‘f regeneration condenser to .0001. the regular 1-tube HB-4 chassis.

AN 5105 >mo!l r FnaL PNP C onera t PorpesR @m‘.

+
LI L8

PA ¢
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MULTI-TUBE SETS & Tv.

VOA - VOICE of AMERICA - 400 Kw

For you shortwave listeners -
vho are gsv}n tu‘ed o d}eck-
ing thru books and find-
ing Moscow llsted every 5-10 Kc.
at w. - we have news!

.Ivo nev hi-powered SW trans,
mitters are emg built in North

rolina and ria - to be in
operation in 1963 The one in N.

rolina is to be the strongest
in the World - a

news broadcasts,etc. It is plac~
ed Yver the shop on .p est
sha’f The TRF uses no rounj
ring the course o
perunents,
condentger hooked to
er side o
ground. To my surprise, it cut
the station out at vas on the
set. One wou Ct u si
nal sut in para led T&F
boost it - and not t.rn it
out. as this one did. -

bi
tuc as strong as ﬁoscov it ff ding the TRF
gcnst direct to rope,Asu, it to 1%:‘,::;]3-8: oeeratucx':'? :(fi'
illca, etc. e Liberian Xmtr. osting the si So, we got
u relay VOA)Prograns Vith % gurin cane up vug
this pov‘eir- sets should so unorl 5nt the two ends of
a goo 1% “_e =Y bu et are out of phase and
o ’
Machfett ll.ag 7482~ which runty is ﬁse toc:it\l:edoule:lgi
'arf outputs to 4 0 Kw., and No doubt Engineers can readily
be used in continuous_am- figure this out.
pli era and oscillators. This any of you have a solution

is t first
power smce lgsancrease e i

VOA have 50 Xmtrs. in th
and 57 oversdas, \?11ch toeeltjhft
use over 650 Machlett tubes -t.
each Sues range
~534 mth weigh b g
se 0 ese tubes n ows a
zﬁlt&’ to reach up to 6000 :?‘
ubt, l-tuber has com
llong to pxck up many Fd them|
16 m.lhon f le dail g listen
8 1

rnngugelsn The ’Td War is %ﬁ""

AN ODD WAVE TRAP,

ring some recent experiments
nth MI&, s = I stumbled
onto a very pecu iar condition.

e have a shop Radi
is an old lmpte Ry "t:ul'feufc
jo at we use to listen to
-% —00~
Doublet
TV-leqdin
2-cond
MRL
i
o TRE

r R

for this - just sing out!
FAMILY WATCHES TV - 4¢ per HOUR.

Follov ng is a survey fum

e ivanu It a.hovz how tu:-
tle 1t costs or ent.ertlu\-
ment. Average TV se ts $269,
vith an average li ? 9 yrs.,
or .89 per year; nverl e re-
pairs $40 per yr. noat ol them
much lessg 325 Kw. _hours of

uice per yr. Kw.
tcostsp 04 lferes -ov‘m%erve:y
yra., or 2 per year and in-

suranc. at cents per y ear.

xig av Tngea up to 4¢ﬁer ®,

per fami to watch

average movne now nuns a A t 40¢
o won-

ﬁet hour for one adult.
they quit going to movi
- the next t ne so-eone teiis

you to t m of r *it runs
ug ectnc bill® - you can
ow this survey.

MRL 2-TUBER (DP-3]) is SHARP.

I have one of these alongsid
my bed.It is the first de e%:;rf
to-aerial set I ever used where
band spread is needed on BC. It

is natural for a superhet. to b
arp, but not suchpa small :et.e

Experimenters'

QUESTIONS

What is radiation and re-radi- (X,

ation? ANS. A regenerative set,
or transmitter may radzate sxg
nals that may be plc ed y
a receiver. t, Lf Y wu‘ee.
towers, etc., in the vicinity,
pick up §lg111§ or squeal , they
in tum re-radiate this rece)ved
encr Occasional guy insulators
gf)reak up stray tadlatlon on
transmltters - as we
in receiving. Note the num er o
guy insulators around a broad-
cast or shortwave transmitter.

Is Litz wire better for the BC
band ccils? ANS It may be bet-
ter for BC, but no good for SW.
However, if every one of the 36
to 40 turns o ine enameled
wire are not individually sol-
dered down - it introduces loss.
Enamel may be removed wi th Woo

alcohol, or grain alcohol (if U
can spare some! i. Rather than

have this loss- we prefer to use
cotton or enameled covered wire.

In the RCA 15-tube suierhet

1at 1< the purpose of the extra
srea er w1nd1ng? NS. This is

1e hum-bucking coil. You can
see that it tunes to a much low-

393~ .
Ezsl\ Buck-ng,

LW
T | A
oT. “Fewd

1100~

er frequency than the voice coil
- so reduces hum. This winding
may be different for different
speakers -~ due to varying im-
pedances, layout, etc.

T have a couple of 2% volt wet

batts. Can 1 use tlnem instead of
the 6 v. dry batts. X’(‘)ur 6
l‘xode-tranmstor sct7

K. You won gct

- voltage is
e 10"8[‘

as much volume, due to
voltage - but operation wi

#26 set? ANS. Yes
(X.

Electronics & Science #2. 15

& ANSWERS.

as far as batteries are con-
cemed.

I }l\ave one of your :g'pe D Aa:t

rs. Can I use this on the

26 se it should do

As the type D tunes the

by a 00035 in sirtes - you vgay
expect better selectivity an

oost in volume, due to tuning

f the Aerial- ground circuit.

lleard o can t hsten to the
Police c’:; li. Is this so? ANS.
The air is free (so far) and you
can listen to anythlng assing
it op to the party brea
the law. tn es ar. oath o
secrecy when appl ymyp for a li-
cense,” Listening to Police has
een in the courts,but out-ruled
¢ them. More info in Popular
E{ectronlcs, July, 1959, p. 143.

What is the difference between
fluorescent lamps and mercury
vapor tubes? ANS. They are the
ame - basically Fluorescent
amps, cause much of the invisi-
ble ultraviolet radiation gener-
ated in mercury vapor tubes to
be converted into visible light.
is is ef ected by coating the
insides of the glass tubes, for
uorescent lamps with chemical
compounds called " hosP ors; "
which become "exc1i " under
electroma etxc 1nf uence and
transform the SW ultraviolet in-
to visible illumination for the
longer wavelengths.

By proper choice and blending
of the pfosphore. used for coat-
ing fluorescent tubes, light ap-
proaching daylight in spectra
quality can be generated and
maintained. This type of illumi-

nation is quite suitable for
both monochrome and color pho-
tography, besides being useful
or many other applications in
plate making and graphic arts.

ONLY 1 out of 300,000 letters
axe lost, according to P.O. Its

i\retty safe bet your orders
wi

et here xamp le:
coul 4a%.0 give worth of

| be msurance “for on{y a dime????
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WORLD SHORT WAVE B.C. STATIONS.

Most complete listing obtain-
able; from many sources. Fregs.
often nge. Max. power shown.

Continued from E-S #l.

17.835 mc. - |6 meters.

RFE, Lisbon. 100 Kw.
Q)perhagen Den. 50

WLWO %A. New York.
Tangx.er 10 0
‘u In ia. 100
aris.

Pekmg. Chma 120.

v Mopeca. Tuskey, 100.
Tam'orva e)'100
0A17 Tikyo, Japan. 100.

835
830

825

820 7Z1.14 Wellington, N.Z. 7.5.

Q(NCS‘;ntrZI Czlon 7 S.

e 209
Dethi, Indis:. 100.
DMQL7 CologniboGemany 100.

Paris
Prague, Czecho. 100.

BED63 Taipei, China. P
Sao aulo. Bran 10.
Moscov

Hx?versun Neth. 100,
YDF4 Jakarta 1n donesia.

li fnd 1a 100
805 DZ16 Manila,
g MUnLCh, Genn. 4
RFE, Lisbon, Port. 100.
Mos cow.
Cincinnati,O. 150.
Stockho Lm, Sweden. 100.
Warsaw, Poland. 100.
Rome, Ita y. 100
Athens, Greece. 7.5.
01X5 Helsinki, Finland. 10.
ombo, Ceylon. 35.
Melboume, Aust. 100.
Prague, Czecho. 100.
Moscow.
KGEI San Francisco.
WLWO VOA, Cincinnati O 150.
515:%?78%111& S}utz 68
o, Japan.
Y 4 In El,a 100
%%.gz_ &enr&a. znust a ?8
anda, k
ot 2000 s

815

810

800

797
795

790

ndaon.

Moscow. 200.

17

Melbourne, Austr. 100.
Vila Verde, Macao. .3.
JOA17 {0817 Tokyo. 100.
3 i, rcahn.a 100.
_ Taipei, China.
784 HER?7 Benge. Switz.
780 Moscow 200.
VOA, N York. 50.
. San gemando ,P1.100
aris. 100
1;720.

Pekmg. China.
HEUS Befn Switz. 100,
ver:

20.
100.

778 Athens, Greece.
775
Neth. 100.

sum
Teheran, |ran.

Moscow. 200.
KCHI\OA LoslSnogeles 200.

HED8 Be 00.
néle:fro?;ttgve en. 100.
25 Weliin 7.8,

ton. N.Z.
“°‘1’

770

gFE f.xsgon. Port 100.
rague, Cz 100.
eking, ina. 120
Moscow. 200.
RFE, Munich, Germ. 50.
Paris. 100.
760 Moscow. 200.
WGED VOA, Schenectady. 50.
Rome. 100.
755 WRUL Scituate, Mass. 50.
Singapore, Malay, 100.
LKW Oslo, Norway. 1
JOA17 Tokyo, &pm
aipei, ina
rague, Czecho. 100.
Rio de Janeiro, Br. 10.
Moscow.
WRUL Scituate, Mass. 50.
, Manila, Pi. 50.
VOA, Tangner, Mor. 100.
London. 100
Karachi, Pakistan. 50.
Seoul, Korea. 50.
Athens. Greece. 7.5.
Peking, ina. 120.
Moscow.

WBOU VOA, Bound Brook.
WLWO VOA, Clncmnau
London

CSA43 Ll.sbon. Port
Rome, Italy
Paris. 100
735 Vatican, Italy. 100.

RFE - Radio Free Europe.
VO

750

745
HLK9

740
04
150.

100.

A - Voice of America.
Continued next issue.




18 Experimenters' Electronics & Science #2.

FROM THE WORKBENCH.

A CK GROUN
gﬂ switc %oxes are now sup-
osed to be properly grounded,

t some of the older ones are
not. Hook a 110 v. lamp etween

each wa teceptac f prong and
e plate. proper ir toun ed,
one side to plate wil ght up.

w you can use this pl ate for a
ground for your Radio (K.

I RWIN SPEEDBOR BITS FOR W0OD:

%Ez <:jﬂ
-

The best bit tor Compo. or
wood drxflxn i 4
ic.'Ye prev1ous y use
sive bits
use in a

expan-
but they are hard to
race as_each layer o
ompo. must be taken out bit by
it, We now put panels under our
rill press and get a strn?ht
hole. Sizes nm from %-1%" h
Entire bit is 6" ong Prices in
our local hardware are fromgé to
l"odxs 715 ¢80 18" 'ib et
investment for you. not
gg‘der from MRL.) %

OPB( UP T E C BINETS:

Backs o Lnets with built-
in speakers. should be open, or
at least, a fair-sized hole left
in them, Otherwise, you may get
mlcrophonlc nolSeS Ways use a
fibre or cellotex ba fle between
panel and speaker rim.

BETTER TONE ON PENTODES:

ten a .00 mxca condenser is
etter or coup 1n6 into a_pen-
tode tube than a .0l or .02 by-
pass cond. Does not overload.

CHECKING AUDIO TRANSFORMERS:
Usually the side with the less

resistance is the primary. Often
it 1s a good idea to reverse one
<1 de i fyou get 'howl," or feed-
trans. is noisy, hook a

50 w. lamp in series with it an
110 for primary; then secondary.
If windings bad - this will blow
it out - and it can then be re-
placed, and get away from this
trouble. Some transformers have

this type of

the same resistance on each side
- and most input P-P transform-
ers have less res. on secondary.

TAGS 1] SET LEADS.

2 ra& a strip of
Yet a pxece of
ophane tape en mark it vith
India ink. This will not inter-

fere like tags that stick out.

RENEWING OLD DI AL ENGRAVINGS:
ash up some white chalk and
mix with MRL Light Coil cement.
Rub this m the cracks and wipe
. Makes them real neat.

CLEANING TUBE PRONGS:
An ink eraser is good 4 clean-
ing tube prongs.We use a scrat
eel on our coxl bases. It re-
moves all rosin, dirt, etc. ?e
sure to get the hi-freq. coi
cleant or they won't work.

MARKING YOUR DRILLS & WRENCHES:
We paint the upper grooves in

our drill shanks with different

color lacquer, especially those

we use a lot. Also the handles
of various spinner wrenches.

LOOS ING RUSTED NU ETC.:
rogen perox1 e, or pene-
tratm ut on nuts over
ght s ou d oosen most of the
ard ones. Often a slight tap
may also do lt

A CUSTOMER SEZ---
"I wrecked my Radio. Going to
save the cabinet for a cof 1n 4

my cat but will send U the c/wl"®

Experimenters’ Electronics & Science #2. 19

"I thought youm
said this
drink would

You'd be surprised how many
types of themometers have
(See ur Bncyclopedx r‘
eit i -os on
r household, c xm. 1 mi
engxnecrxng. . invented it in
the 17 eit also dis-
ver. g point of a
iquid var;es 113) the atmos-
eric res re. By varying the
al.ze o r ass tube in length
diameter - mmom-
etera -ay ic concentrated on
cen:a ﬂ ranges. For 1nstance

'134’:.‘:.“‘“' ’F: Gir =

oul or fever ermo. regtster
94- “ ermmometer

20—400 . Refrigera-
mrs. mst fumaces, etc. all
m their om

the e-QT f?)o :‘a:::ln ;‘:‘et;dfor

.oite.l':::'unvented hxl in the

s, deals vxth aboolute

lc- es. He was a wizard
d.nsgo' colle t 10. He
-cde lots of contr tions to

science. Some of his i.nventt
wvere the modem conpau i ec-
tric bridge, a for1 f balance
and the -1rror vanogeiier.
Does "Kelvinator™ nn a

kine invented 18 scale in
the late 1800°s, and was base
on the Fahrenheit scale. Reaumur

éq), is another scale, similar to

tigrade, except the boiling
point 1is degrees. Used mostly
in medicine. Made in 1730

FUN WITH FIGURES.

THERMCMETERS.

Experimenters along scientific
lxnea often have occasion to

pare scales. The chart ma

elp clear up some of the dif-
erences in rea

Converting one scal to anoth-
er may seem difficule, but by
using proportions, and adjusting
for o degrees, etc. it
can easily done. 1 degree C.
is equal to 1.8 deg. F., or .8
R., etc. The easiest wa crn
vert C. to F. is 7C. I 3 p
32 gives F. Co1vert1n
is (F. - 32) divided y 3% 8
Centigrade readin

It is claimed cge fu:st Mercu-

meter was ma

by Immi Boullian. df eo ng—
ged the first gas themometer
in early 1600° s. n Fahrenheit's
time - ice and 81 t were sup-
posed to give th ovest temper-
ature, so his scale was made
rom his observations. However
after experiencing some real
cold winters, he realized soon

t temperatures can get a lot

below free
eaper

z
tt:nemo-eters have air
above th bonled Mercury.The air
even ally oxidizes Mercury
anges the scale. On‘more
enm.ve ones, the air is re-
xh,;:ed by Nl.t.rogen or a vacuum.
paper scales are no good.’

ﬂ J I
22 |F loog|] Boiling, _|1373K &I
TeeMettg

Absolute
459.6F —||273.1C.

-~

T

Gll.6 Pts. 373.1 373 &1
Fahrenheit Centigrade Kelvin Rankine
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~ THE PHYSICS REPORTER. ABSOLUTE ZERO -459.6 F. THE ARMCHAIR CHEMIST.

/ A

CORROSION.

shine a 150 w. lamdp on the tube,

and the little added heat vifl

cause the He to spurt up @ foot
o

Science &
Mechanics
Magazine.

BN 2 s vears
W a-s vears
BR88B88 5-6 vears
6-7 YEARS
8 7-8 vears
N\ 8-9 YEARS

I 9-10 vears
: 10-14 YEARS

igh- just some the mysteries
o absollfte zero.He is co ¥ cos
and odorless - so plastic_floats

are used on its surface for ex-
Eeriments under bell jars. Aﬁ
eat does not affect it it wi

not bum or explode - so is used
for balloons. It is now being
made in Cryostats almost as s
ily as dry ice, so it can be
used to study low temperatures.

In December, people, pigs, ox-
en, dogs and reindeer all go in-

side and stay, at Verkhojansk, Metals chengeiat lov Fhaiiiies
Siberia. Lowest ever recorded SIBNE. Soldergbecomes a spg' g.

there was -108 F. Here the men :
gearc hicting Sapoi.a drink made 3cafn|235 srcel fn- Lishid N ot
cohol, while s?ober vives wait on ;Eing\.re:';dl;betren;;:ia::r;e:l:}r:a

. -81 was hit t Snag, ' ;

:‘; 5 yagrng onc.e a. ag cagub:r‘:g:gdgg:is‘;g;ri:p:'::iized Number of years required to severely corrode an uncoated 28-gage steel test

Dry cold of }:56 F. in Mf"‘“e.“' dovnpthere. Electrical resist- % i oy T G
ta can be much more comforting dq t a certain point. y
than twice the temperature of a ;—T::t;'::iiyawill Hlow indepfinit- 2 The Rust-Ole m people exposed !u;d also speeds up corrosion by
wvet cold region. 1f one's body ely around a ring of tin or lead 8 guage (.0156") uncoated stee ringing in fresh 8 to surface.
reaches 30f eg. below é\ormal - without adding any more current. s eegﬁ’.to the weather for 25 Little rusting occurs in arid
your veins reezhe wb g YOd TaY Low temperatures will extremely K“'l e “'EP shows results, and regions where humidity is below
Be- Frigzzngds ows a livid and p.onify amplification. As the ow long they will last. hie 60%normally. When we lived in
white skin 804 yOU got 8 ®€PY: molecular motion (heat) destroys rusting costs Amzncans 7 bil- Reno, Nev., we found metals cor-
L P Lty ek OFF MY the TV picture - the lower temp. ions a year. Mufflers - 60.  roded very slowly. But rusting
Ly ey may break off = DUt are better. Radar reaches twice £ See how rusting occurs in d‘f" proceeds rapidly near the salt
ge%t IVRER ¥ eL"'b 1 7 i @s far at low temp. Many experi- it areas. ﬁt Fort Bragg, Cal. mp coasts anf*yr'r Lak 154

efinicion:, "Absolute Zero.is yoneg may: be comductod ar. i ow @ 100-year-old railroad shows how Lt vart rrest lakes. See
e DSt TR L fom” Mol W o fe feile <% muiake OF marta”ln Pogit varles” “iarem (s
. ia, : .
best-tube Boys have been trging further. kel arely pitetedlnaltG(()’O yenrs’: in g:ffuse industrial fumes, as
to reach absolute zero at -459. Some other peculiarities of He Khartoum, Egypt, an ingot will o 'y te., combine with O to
. (273.1 C.) but it will never are that it will go.thru..tiny corrode 2'8/uuﬁionths of an inch 3ttack Iron. Acid corrodes fast-
Ee attained, because each degree .Hioles that are lmﬁ’ef"ious to any > in a year; 68 times in Eng?nnd est and neutral is greater than
of absolute temp. means a factor other liquid.All low temperature An earlier theory was that '“"hf‘e' In dilute acids, the
Tiihousaicns ob k. Whea o le. 2o8ed o Beng Tasarire o et even Dotwern di fBorcns pauitoies whth O, 1s more than 10 siminum,
3‘51%5 mml,e t}iey P S, heat& At Iling potint very easily in' the a metli.'iie:' ‘l'er:!rg/!;t";}o;?::uoz :ciut_hou._t 0. In 1m;tuu vnteral
3 : aboratory. A t ; i s : rosion is also ] ti
1470 fnéoi’ (;)ceur essecj.um taarlg:ro‘lui; bLiquifr)F;Omay be obtained for ::‘&??:&'ii :l?tlits hc?msemilc:f € to_the amount ofs ;',gtet?.or 1on:
zero - they stop moving. ~ about $1.50 per gt. for experi- Mist (Izon oxide, Re0.Y ch 1s excessive rusting greatly
£ led Heli H ments if you like. . c. 1e an affects Radi i .

u E‘épig (c:g(i)l(f otﬁe;u:ageizaig Anotheryinteresting subject is ::3"6 on Iron only wh Vater sure they alroe guayl:alri.e:édet:s ?:
close to absolute, as it becomes water. Water contracts some down are present. (orrosion is 'iff increase &eir ives. *
a liquid at -452'F., and boils to 39.2 F., which is its maximum gzgtc?uf;lmt?\le ts‘:xrcfb:c am.ountdof O use ba ing wire as I Xlz :
at the same temp.Everything near density. But, l:felow that, it ex- moving 3 il il msatningri; gnsglesl cent Ferrite aﬂoys.
it freezes - and H becomes ice pands, as it becomes less der(}sg. sthe Saddacion o? Iron molecileg 9UFing the last 10 years, have
PR L e TRt o) 5 frmater-didapot- dupiil Shelle P oim this ney coppoynd. In jofaened tusting. Metals may be
$€ # $9% 0P "tHe ‘in v % o roe adguly dompnsti gabl o }he presence of dry O, the Iron P2inted, or plated to keep down
eaker and down .Pe outsi g anf_ ife }/ou ie. You s e orms a tiny protective oxide ®Ction, by kefpxng O and water
against gl“iavx.ty. }]t adt'l:ll e Od gorsk reeze, de‘e texrpincfxﬁr?\? 1 CO.tin o o ide 'hiskers. less a"y: G‘I Stee Tankers, I Used
emery powder in liqui e an reaks your radiato than %/mil ionths inch l°“8° to ride, they No sooner got one

end painted, then started over.
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METALS and MINERALS.

sbhebimbiib i
The above desi

bottom of your c ec s, is just
another marvel of this electron-
ic age. It was under study and
resear or over 6 years by the

R (Magnetic In aracter Re-
cogm.uon program). The increas-
ing colossal paper vor involv-
ed in sorting of millions of
checks, has been in r.he anks’
hair for years. This gets away

rom monotonous sorting of the
million checking accounts.

e puncxple 1s the use of
magnetic ink, which consists of
millions of tiny bits of Iron
mixed with a pigment. As these
checks pass thru the machine,

atl.on. at the

the Iron particles are magnetiz-
ed. Next they pass un er an
electronic "eye" where this mag-
netism is picked up and formed

into numbers, or characters. The
machine then automatica ly sorts
them into hoppers, like the IBM
machines do their punch-ca rds.
Clerks then feed the piles into
automatic bookkeeping machines.
is codm nges the anks,
umong Ts. in ormauon
on the name and oca ion of the
wvhere the check is to be
routed and the account number of
the writer.
ou may read, on gage 7 of MRL
agnetism ~--" that if any
magnetized particle is broken up
- no matter how small - that it

“We're just getting into magnetic inks.”

8939w

MAGNETIC INK.

ELO 3w

still has a north and south pole
and acts as any other magnet.
is is also t, e idea used in
Ferrite core Loopsucks nnd
other I}F coils. You would noz~
the effect in a Loopstick
core was solid. But, when it m
roken up into millions o txn
magnets, in a binder, the RF e
iciency is increase
This principle is .lso used on
magnetic tapes. By passing an AC
magnet close to ‘the t-pe -_&ou
neutralize, or "erase"
the magnetic impulses, from your
recorder, magnetize it again for
use. Our HB-7, on page 11, shows

results of expenmmts with mov-

ing xelds Erochce electn-
city. This 18 t rinciple of
the magnetic npe en it actua-
tes the reproduce

There is no 1m1t to ﬁh use
of this magnetic ink tape.
Whole TV channels are tngnd. as
you v ogetarogs al lrea dy

Magnetic els" are magneti-
cally recorded on the bottom of
cans of fruit. After cooking,
they rre sorted e ectronically,
Just 8.

etxc mater;a does not

Iron.Power plastic

have to be
are now made

magnets (Bismanol) a
rom Manganese and Bismuth under
hi-temperatures. When formed in
a plastxc binder - it keeps n.ts
magnetism 10 times longer an

one of the most powerful. Ma

i et i ctla briteke bP”

ceramics are used to sharpen TV
lctures

; Eraser-sized Cob-lt-&ntmun

magnets are now made, t more
gxcxent in smaller sizes. Can
1 ft a bar 16 times longer and

24 times heavier than lifted by
Alnico-5 magnets. It also re-
sists de-magnetization. 3 so is
dyctile and may be formed easy.
Alnico magnets are har
Producnon 13 imite
supf y of Cobalt. They wi

replace Alnico in most cases.

the
not

to work.
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NATURAL HISTORY ODDITIES

AHul-uLgbxf;'{d probtbl the
fastest ta - can in
7 second. Ducks can hover and
straight up, backward
z:.de down - ag established .gy
ov-nouon cuens e fastest
Km e Duck H.vl:
gapecxﬂ of Swift is the
negk Yo high bird
nova ov i irds
can ly.yS ﬁnry. on
the top 2[’ Mt Evereu. saw
unidenti fj bird £ Png .hhx:
e evation o oc
Geese 'll{ otogup ed near

Dehra Dun, India, at 29,000 ft.
rds may fl o' before sto
%t it u e to low cfw;cﬂm
¢ scuri : view 1poking
Te said & l?%?ug; Sarit o0

are

vea er. is is due to the
insects,on which they feed, that
nov up vith warmer air during

eather
Oddly co ored bu:d:. arriving
in Bntun. have had a their
thers colored by flying thru
?c ncuve clou ecause their
ers have tested Rn oact.xve

on counters. Since then,
tists have changed colors of :‘he
fentheta by exposing them to

de rees o ‘(va ation.

little is knowmn about the
.l' n:grtuofs t is amazing
ow su ittle things possess

at 165 H

FLIGHTS OF BIRDS.

instincts to fly such long dis-
tances at specified times of the
ear, without nny edxcnn.on as
an sees LI f Capis-
trano Swa 1ovs A tho

t - it is as ey get
theu: direc 1onssﬂon theysgn
as evidenc y exper -ent of
shuttmg off

een on

81 td8 f’nte n ng p- dl‘.
t food - eapecu
a ong big vu eys In this re-
s ect. we m cee Gee e on
emnsu t lots of them

lgp the f';acrlnento
an Jonqum val ¥ zny
fl inxg and may ee
seven s &re proce
Due to the h ghtness o? J:eu'
bones and the enormous size of
eir breast muscles - many can
y grelt stances uthout any
res} e greatut "t-}i
or oone l rds y
om H“ut ﬁg
es. e Gol m P over.
from Labrador to S.A. (2400 2

eons ma 0.
ac poYtSVlu' ynven

ll er da thru Can a 'Ihe
Gny‘-’chee {d 'Ihrulh hll been
known to f i. y.
Many lay only tnve’. 25-
per ny in 1)igtauona north -nd
refer to stay
ike Sparrows,
Linnets etc ich may
ecome

rtain bxr lson 8 Pe-
t.rct spend nont oy their time
g.ttermg over water tu' out to
a. Many s. m:zar c, Ea-
gEes. etc. per ul,
the air. nctua }er o
miles covered is ha 1pte
In Melboumne, to S‘rutc go 50
i. away to see fa guin
nng ng home eu' cuc es o

?’ ey cnuj\tt a.

nng ing

Wiy al: 3 T
f d\eu: old featherc and gmv—

nev ones.
irds, bexng an interesting
subject - are gtudi Au

1n one ocntton.

ngeonl,

Socxenes. Biologica rvey and
many others to get more info.
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postage
rates, Just 2k off the glass,
wires. Do not
or hit the

e them in the junk box
MODERN RADIO LABS.

KINKS & QUIPS

CLE ING UP:
ean rusty parts by leaving
c11 in Kerosene for few days. -
il vinegar in those scorched
. = Rain water will not cor-
rode a steam iron.

What is a sucker? ANS. an hon-
est person who trusts everyone.

TY LEADIN R)BBONS:
Be careful when using staples
conductot leiadx_?_skox' you
ma short your leads. Take piece
fycatdbonyr d, t‘old over lgadm
drive in a tack at one side.
13 won't interfere with the
distance between wires.

The bus S has time for eve-
r{yt.hmg. e lazy man hasn't time
or anything or anyone.

STRAINImG Pfl
Use t ies' nylon stock-
ings if no cheesecloth handy

Laundromat sign:"Don’t vash-g-
vear out your wife - let us do
it for you."

CAR INKS:

lovtotch filled with one
part light oil and one part tur-
pentine, can be spraye rl
springs. - A little wood a c
adde to your gas nov and en
will a sorb vater and revent
freezing of gas lines.-
grease in catsup contuner m
squeeze around moving parts.

fn in Anti que store: "You
thm it's Jun - some in and
price it and see!

ADS ON PENS & PENCILS:

ut a litel l.cquer thmn:
on pnntx?g enve .econ .
and wipe o mner attack
plastic pens - punt some on ln
wipe off at once to make smoo

1 have loose dandruff and been

all n t. ud'xcentng it up.
Ypster da a s[\ort circuit,
E ¥lﬂ 10 m engthened it

or me.
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