o to Use

nDI0 PROPAGRTION  PREDICTIONS

LD-TIMERS remember when
the best radio wave was the
longest one. The long wave
was reliable. It maintained the
same strength day and night at all times
of the year, and the strength dropped
off steadily with increasing distance
from the transmitter, Short waves—
roughly those under 1000 meters—were
‘“anreliable.” They varied in strength
with the time of day and the season and

F2 LAYER

F{LAYER

A

\ SHORTI,-""’WAVE (2- 30MC) PENETRATE

|

showed other “unpredictable” vagaries.

The reliability of the long waves was
obtained at the cost of high power. With
the coming of broadeasting, it was found
that a station of a few hundred watts

" could be heard (when conditions were

good, such as on a cold winter night)
farther than a long-wave station of
many kilowatts. Then the amateurs
started to work at even higher fre-
quencies, first on 150 meters (2 me),

F1 & F2 LAYERS MERGE INTO
F LAYER AT SUNSET

E LAYER

.. o
| SPORADICE -
f CLOUDS

S g

The various layers of the atmosphere. Though all affect radio transmission at certain frequencies,

F-layer reflections are most important for long-distance communication. Scale at left in miles.
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then 80 (8.5 me), later 40 and 20 (7 and
14 me). At each increase of frequency
they were able to transmit farther with
less power. .

But other and more disquieting dis-
coveries were made. A station which
pounded in with ear-splitting volume
one night might simply not be there at
all the next. Amateurs found they were
not able to communieate with old
friends in the next state, but were being
received solid several thousand miles
away, Thus was “skip distance” discove
ered. One point was clear: if some way
could be found to figure out these high
frequencies, a new era in low-power,
long-distance communication would open
up. Scientists amateurs, and communi=-
cations companies set out to learn more
about these mysterious waves,

First, the scientists Kenelly and
Heaviside suggested that the upper
parts of the atmosphere were fonized—
that the ultraviolet rays of the sun
break up the atoms in these upper re-
gions where the air is so thin as to re-
semble a poorly exhausted vacuum tube
—into negative electrons and positive

-

-

JONOSPHERE el

DHTTER
EARTH

Fig. l—Long waves follow path I, shorter
ones, 2 or 3, and very short waves, path 4,

ions. These upper regions of the atmos-
phere, they said, were filled with a
partly conductive material, something
like the interior of a gas-filled vacuum
tube. This ionized layer reflected radio
waves of high frequencies back to earth,
but lower-frequency waves were merely
absorbed by it. The higher the fre-
quency, the farther the waves penetrat-
ed the layer; thus the greater the dis-
tance at which the reflected wave
reached the earth (Fig.1). Above a cer-
tain eritical jrequency, the waves keep
right on through the layer and are lost
to earth entirely,

In 1923 the English scientist Apple-
ton proved the existence of the Kenelly-
Heaviside layer by beaming radio waves
straight up and measuring the time the
reflected waves took to return. He found
that the higher-frequeney waves took
longer to come back, proving that high-
er frequencies penetrate farther into
the layer.
for
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Helght of ‘the layer as measured by
this earliest radar was about 70 miles,
But as frequencies were raised toward
3 mc, the echoes suddenly disappeared—
~ to return from a distance of more than
150 miles. Obviously there were two
reflecting layers. Above 8 me a double
echo was noted, as if the higher layer
- were split in two.
- The lower layer is now called the E-
layer, and the higher one—or two—the
. F1- and F2-layers. The F2-layer'is the
most important one to long-distance,
high-frequency communication. The E-
Iayer is more important in daylight and
at frequencies below 4 me, though at
times its effects may be felt up to 20 me.
Belew these layers are the C- and D-lay-
. ers, whose effects on radio waves have
been little studied, but which are be-
| ginning to be considered important at
certain frequencies,
The Bureau of Standards at Wash-
ington has been one of the leading ex-
plorers of the ionosphere, and began in
. the late '30’s to issue rough predictions
of the probable ranges at various fre-
quencies. The predictions were very
approximate, and covered only four pe-
riods—summer and winter noon and
midnight.
The demand for reliable radio com-
munication during World War II made
much more detailed and accurate knowl-
edge of ionosphere conditions necessary.
Numerous stations were established at
widely scattered points, and continuous
records were made and transmitted to
Washington for interpretation and cor-
relation with those from other stations.
These stations now number 58, and
gather ionospheric data from all parts
~of the earth, The Central Radio Propa-
gation Laboratory (CRPL) of the Bu-
reau of Standards uses this information
#o issue monthly predictions of usable
radio frequencies. These are put out in
the form of monthly booklets, 3 months
in advance. They contain maps and
eharts showing the maximum usable
frequency for communication between
‘any 2 points on the earth’s surface at
any time of day. The booklets are en-
titled Basgic Radio Propagation Predic-
#ons and are used in connection with
another publication, Instructions for the
Use of Basic Radio Propagation Predic-
tions (Bureau of Standards Circular
- 465), which contains further maps,
eharts, nomographs, and instructions
for use with the Predictions.
The Predictions consist of a series of
eharts of the ionosphere. Fig. 2 is one
af them. The maps show the maximum
=xsable frequencies (muf) for points at
4000 kilometers away from any point on
the earth at any given time of day.
Points on the same latitude do not have
tke same jonospheric conditions at the
same time of day throughout the world.
Therefore it is necessary to have 3 sets
&f charts. The western (W) chart in-
‘eludes South America, all the United
' States but the northwestern tip, most
of Canada, the Atlantic Ocean and a
of Africa. The eastern (E) chart is
icable to Asia and Australia, and
intermediate (I) to Europe, Africa,
hwest Canada, Alaska, and a belt
the Pacific.

Predictions not easy to apply points between which communication is

The Predictions are not particularly to be established. Also trace the equator
easy to use. It is often necessary to use line on the tracing paper. Then place
2 charts in conjunction, checking them the tracing paper on the great-circle
against a third when the E-layer may chart (Fig. 4) with the equator lines
affect results. A further difficulty is that coinciding, and slide it back and forth
radio waves follow great-circle paths, until one of the curved lines on this
while the charts are square Mercator chart connects the 2 points. Draw the
projections, This difficulty is solved with great-circle path between them along
a great-circle chart in the Instructions. that line. Put the tracing paper on the
To use the Predictions, put a piece of correct ionosphere chart with the local
tracing paper over the map of the world station on the vertical line marking the
in the Instructions (Fig. 83). Mark the local time of desired communication.
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Fig. 2—One of the ionosphere charts. There are six of these F2 and one E-layer chart.
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Finding the correct frequency now de-
pends on whether the distance is more
or less than 4000 km (2500 miles).

If the distance is exactly 4000 miles,
the problem may be relatively simple.

The mid-point of the great-elrcle path is
located and the maximum usable fre-
quency (muf) read direct from the F2
4000 chart for the given zone. For
example, suppose contact is to be made
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Fig. 4—This great circle chart Is used to find the radic transmission paths on Fig. 3.
RADIO PROPAGATION CHART — DECEMBER 1947
(Maximum usable frequencies are given in megacycles)
Time 0 | o3 o6 | 09 } 12 } 15 | 18 21
2,500 miles 4,000 km
N 12 11 13 20 35 34 20 13
NE 11 11 12 a2 40 34 19 11
E 14 13 24 43 40 36 24 15
SE 11 i2 24 34 35 29 18 13
S 12 12 14 36 34 30 24 16
SW 12 12 11 32 35 32 25 16
W 15 14 13 22 41 40 36 24
gw 11 11 11 13 37 39 33 18
5,000 miles 8,000 km
N 12 11 13 16 16 16 16 13
NE 10 11 12 32 32 10 10 9
E 9 13 24 43 38 24 18 12
SE 11 12 24 34 356 29 18 13
S 12 12 14 36 34 a8 24 16
SW 12 12 11 32 36 32 25 16
W 15 14 12 8 38 40 38 24
NW 11 10 10 9 10 26 33 18
7,600 miles 12,000 km
N 12 11 13 12 12 12 12 13
NE 11 11 12 27 16 10 11 11
E 14 13 - 24 - 29 30 28 24 15
SE 11 12 24 83 32 29 18 13
S 12 12 14 24 26 26 24 16
s5wW 12 12 11 26 -28 32 25 16
W 15 14° 13 22 26 30 26 24
NW 11 b § 11 10 11 16 33 18
10,000 miles 16,000 km
N 12 11 13 20 33 20 20 13
NE 11 11 12 a1 28 26 19 11
E 14 13 24 35 30 32 27 156
SE 11 12 18 19 22 22 18 13
8 12 12 14 16 16 16 16 16
BEW 12 12 11 18 18 19 19 16
W 15 14 13 22 26 30 31 24
NW 11 1 11 13 22 18 33 18
12,500 miles 20,000 km
M.uf, 14 14 24 30 30 26 26 18
Direction E w BE NE NE NwW NwW NW
2
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between. New York and Georgetown,

, British Guiana, a distance of approx-

imately 4000 km. The tracing paper is
placed over the world map and the 2
points, as well as the equator, are
marked on it. Then the paper is placed
over the great-circle chart and moved
back and forth till a great circle joins
the 2 points. The path between the two
is drawn, as well as the mid-point of
that path.

The tracing paper is then placed over
the F2, 4000 W map with the equator

- lines again coinciding and the New York

point on the hour meridian of the time
desired. The muf of the wmid-point is
read. For example, in December 1947,
the muf of the mid-point of the great-
circle path between New York and
Georgetown is 21 me for 6 am, 34 me
for 12 noon, and 21 me for 6 p.m.

Since unpredictable conditions may
cause the predictions to be in error, a
frequency 15% lower than the muf is
taken as the optimum working fre-
quency (owf). Thus all muf’s are multi-
plied by 0.85 for actual working fre-
quency.

If the distance is greater than 4000
km, 2 points 2000 km from each end of
the path are taken instead of the mid-
point. The traeing paper is placed over
the map as before and both points, as
well as the equator, marked. The meridi-
an of Greenwich may be drawn also, as
a time reference. It is usually easier to
use it for great distances than the local
time of either of the 2 stations at the
ends of the path. The great-circle chart
is again used to find the actual radio
path between the 2 points. Instead of
marking thz mid-point of the path,
control pointg 2000 km from the ends of
the path are marked. (Experience has
shown that muf’s at great distances are
little different than at 4000 km.) The
maximum usable frequency for each of
these points is found (on the appropri-
ate chart) and the lower of the two take
en as the muf for the entire path.

For example, communication between
New York and Shanghai is desired,
Drawing the path and control points,
the muf’s for the New York control
point are found to be 28, 12, and 12 me
for 0600, 1200, and 1800 GMT, respec=-
tively. At the Shanghai end, using the
F2 4000 E chart (not shown) all 3 muf’s
are found to be 12 me. The muf for the
whole distance is then 12 mec for the
given times, and the owf 10.2 me.

For distances less than 4000 km a
little more work must be done. The muf
is first found exactly as for the 4000
km. Then the muf of the mid-peint is
found on the F2 0 chart, which shows
the critical frequencies for waves pro-
jected directly up from the sending sta-
tion. Since the distance is between 0 and
4000 km, it might be expected that its
muf would be between these two. And
so0 it is, but in a way that does not vary
directly with distance. A nomograph is
provided in the Imstructions for dis-
tances less than 4000 km. A straight-
edge is placed between the muf at 0 and
that at 4000 km, and the correct fre
quency is read where the straightedge
intersects the line representing the dig~

(Continued on page 86)
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Ne-O-Lite Tester
Electronic Chemical Lab.
Needle Packet

Alignment Kit

G-C NE-O-LITE
TESTER

* For testing fuses, appli-
ances and any electrieal
circuits. 90 wvolts to BGOV
A.C. or D.C. No. 5100

. List 50¢
% G-C ELECTROMIC
i CHEMICAL
LABORATORY
Ideal for ox-
perimenters,

servicemen, ete,
10 different

bottles
cnem! mun in steel rack |
rack). No. 008 ,...List $§11.12

G-C SER\'II}EHAH'S
PHONO NEEDLE PACKET
For every serviceman. Easy
to carry needles and sell on
the job with this handy
packet of 10 assorted types

No. 1482.,...... List $°.50
(RESALE Value $9.50)

G-C NO. 5023
ALIGNMENT KIT
)

o/ will take care of
most sets. Contains
nine excellent
tools, with leather-
ette case.
- List $6.25
Sold by ALL Jobbers
WRITE FOR YOUR COMPLETE NEW
COPY OF OUR CATALOG TODAY!

..RDIO DIVISION DEPT. D
GENERALCEMENT Mig. Co,, Rockford, IIl, U.S. A
Manufacturers of over 3,000 products

Soles offices in

‘I'l'

pol cities oy

Get a hew
ELECTRIC SOLDERING IRON

FREE

+ 3« and assemble your own
MAGI-KLIPS

Radio & Electronic Experimenter's Kit

This is the same MAGI-KLIPS Kit—com-
plete with all parts—that we sell ready ns-
sembled for $28.75.

In knocked-down form with full instrue-
tions for msrembly, it is now available at the
new low price—'

$19.75

. complete with“a new Electric Solder-
ing Iron—the ideal iron for wiring your un-
assembled MAGI-KLIPS Kit.

Remember, you build 18 different experi-
ments with your MAGI-KLIPS Kit. You
actually teach yourself radio and clectronics
and have a lot of fun at the same time.

RADIO RECEIVER, HOME BROADCASTER. PHOTO-

ELECTRIC RELAY., CODE PRACTICE OSCILLA-

TOR, SIGNAL TH.N:ER REMOTE CONTROL RE-

LAY, Phonograph 'rranimutler Intercommunica-

tion " co Tr . Radio  Fre-

o lat ‘I‘ Lina A
Electronic Swdeh Phonograph Amplifier,
rature Control Relay, Contact Detector, Elec-
g‘-onie Metronome, Interval Timer (one-shot),
interval Timer (repeating).
Send for your copy of FREE booklet, *'Electronics
Made Easy.'"

DEER & TAYLOR COMPANY
Dept. © 1342 Milvia St Berkeley 8, Calif,
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(Continued from puage 22)

tance of the station with which com-
munication is to be established.

At lower frequencies the E-layer may
enter into the picture. An E-layer chart
in the Predictions helps the radioist to
use reflections from that layer. After
selecting the best frequency from the I
charts, consult the E chart. If the E-
layer muf is higher than that reflected
by the F-layer, use the E-layer fre-
quency.

Adapting the predictions

All these methods are excellent for
transmission between 2 fixed points,
such as 2 commercial or government
stations. They are not so good for the
amateur or short-wave listener. The
amateur wants to know what frequen.
cies to use to cover a large area—pos-
sibly a continent—or in what direction
to send a CQ to get results and dx on
his transmitter’s frequency. The short-
wave listener would like to find out
when to listen for elusive short-wave
broadcasters. Both are on the alert for
times when higher frequencies than
those predicted are useful, for these are
the periods of dx.

‘A few attempts have been made to
broaden the scope of the Predictions to
cover amateur and general rcquire-
ments.; The most successful of these is
based on the observation that a given
muf “cloud” drifts along the earth from
east to west, maintaining a constant
angle with the sun. The amateur who
works on 10 meters, for example, can
note the area over which 30 mc or high-
er is the muf. If this area covers the
control points between him and any de-
sired station, he ean work that station
on 10 meters. Another system calculates
owf’s for narrow strips along the Amer-
ican coast and that of other countries.

The table presented here represents a
new approach to the problem. Based on
latitude 40 N in the western zone, a
large number of ealeulations have been
made, giving the optimum frequency for
any part of the day for any distance and
any direction. As conditions drift west
with the. sun, this chart will be correct
for any part of the United States on the
40th parallel, and approximately cor-
rect for considerable distances- north
and south of that line.

The table shows conditions at inter-
vals of 3 hours and at ranges from 2500
miles (4000 km) to 12,500 miles (20,000
km) at intervals of 2500 miles. These
intervals are close enough to permit in-
terpolation for times and distances be-
tween those given. The same is true of
directions.

Use of the table is simple. The user
merely consults it for the current hour
and notes the optimum working fre-
quencies in each direction for the vari-
ous ranges, A combination of high
working frequencies and great distance
spells dx. Low frequencies in a given di-
rection indicate the limits within which
a receiver or transmitter should be held

(Continued on opposite page)
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RC A Outdoor Speaker

Sturdy metal case defies worst weather.
Magnet weight 7 Ibs. rated wattage 30 watts;
complete with multiple use output trans-
former and 8 ohm impedance voice coil, Your
cost at Almo $9.95. No. MI-2917-S,

80% OFF ON POWER RHEOSTATS
IRC 25 watt 10 ohm..

IRC 25 watt 50 ohm.
IRC 25 watt 25 ohm

Ohmite 25 watt 100 ohm... .49¢ ench
Ward Leonard 25 watt 25 ohm...... 49¢ each
Ward Leonard 25 watt 50 ohm...,.. 49¢ each
Ward Leonard 25 watt 15 ochm......49¢ each
Hardwick 25 watt 30 ohm........ +..49¢c each
IRC 50 watt B0 ohm.......cv000pun. 75¢c each

IRC 50 watt 100 ohm.
IRC 50 watt 185 ohm..
IRC 50 watt 375 ohm..
O"mite 50 watt 9.5 ohm

Ohmite 50 watt 20 ohm.. v
Ward Leonard 100 watt 34 ohms..

Ward Leonard 100 watt 120 ohms. ,95c each
Triplett 327T 3” 0-1.2 DC AMP..,.. +++$1.95
Beede 37 0-1000 DC MA

509 ARCH STREET
PHILADELPHIA, PENN,

SPECIAL! )

SPECIAL!
SPECIAL!

Highest Grade Standard Output Trans-
formers, Push-Pull 50L6 to 4 ohm Voice

e e L U i 49¢
S'ngzle 50L6 to 4 ohm Voice Coil..... 3%¢
Slnﬂle 42, 43, 6V6, to 4 ohm V. C 42¢

Filter choke 300 ohm. 70 mills, 10 hy 39¢c

@ Include sufficient money for postage; unused
postage refunded. @ 20% deposit with order,
balance C.0.D. Minimum order $3.00.

Write for Glant Bargain Catalog.

BUYERS SYNDICATE
785 Carew Street Springfield, Mass.J

I\
p ——

GREYLOCK

A Dependable Name in
RADIO TUBES

ST, Glass. and Miniature Types. °
125A7, 125K7, 12547, J0L8. 12ATe

. «fach 39c
oL7, 117L7 . - oach sac
|| 3a2L7 R . each S89c
‘ ' All Tubes carry RMA 90:Day Guaraniee
sl st ok b enc

PM SPEAKERS

................. s+ tach 51.19

‘4* Alnico No. 5
each 1.29

5% Alnico Ne. 5

———————
Standard Crystal pickup for 3 Tube Amplifier 1.49

———
TERMS: Net COD. No order accepted for less than $5.00
WRITE FOR BARGAIN CATALOG

GREYLOCK ELECTRONIC SUPPLY CO.

30 Church Street New York 7, N. Y.

A thyratron motor control announced
by Sylvania makes it possible to op-
erate a special electric motor at a
speed of 120,000 revolutions a min-
ute.
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~HARD-TO-GET PARTS~

POWERFUL ALL-PURPOSE INDUCTION
MOTOR

IDEAL FOR EXPERIMENTERS-—101 USES

Sturdlly constructed to precislon
standards, this self-slartimz shaded
pole A.C. induction motor I8 pow-
» crful enousgh for a number of u;.n
ome of these are: Autamatic Tim-

Devices, Current lnte.-vunheu
«  Electric

indow Disnlays. Photorell Conlrnl
Devices, Electric Vibrators, Smaﬂ
Grinders, Buffers and Polishers,
Miniature Pumps. Mechasical #Mod-
els, Sirens, and other spplicas
tions.

Consumes nbaut 15 wMu Dg
Dnuer and has snoed g}

When  aeared dm.
ltur#y unit will cons
ate an  18-inch turn hl'o
with 200 ibs. dead wamﬂt—THn‘r'S P
Dimensions 3" high wide eon:
08 4 convenlent rnouulimz stucks: ahnh. la ur lomyr
34167 dinmeter, amd runs  In  self-alieoing  oli-
mulnlnﬁ bearings. Designed for 110-20 voits. 50-80
only

n. . Ibs,
$2 95
ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
ITS OWN WEIGHT

LITTLE GIANT MAGNET

Lifta. G lbs. easily. Welghs 4 oz.
Mude of ALNICD now high-munetic

IINI Complete with heeper. Worl
most powerful magnet ever mad-
The experimeuter and hohlLyist will
1d huiuireds of esxcellent uses for
this high flunlllv Dnmmlenl. maognet
18y 115" Bhip. Wi,

Mmu:lre $' 50

oper-

YOUR FRIC! e

iha
EM MO, 159
vnlln PRICE .........

Regular telephome trans-
mitters taken from & mwt'
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AMAZING BLACK LIGHT!!

Powarful 250-Watt Ultra-Violet Sourcs
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YUUR PRICE

This Is a fine 'Ilzhtvweight nire
carbon crophone. It welghs
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ing adjustment -a um it cnn“l‘:la
a ted

woven one
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Comes complete  with 60
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Comnletely overhauled and
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to work or hear from stations in those
great-circle directions.

A great-circle chart based on a point
near the user’s location is exceedingly
useful for ascertaining the bearing of
distant points. Less convenient is the
chart published in the Instructions, but
distances as well as directions ean be
obtained from it. A globe and piece of
string is possibly the simplest means of
finding direction and distance,

For example, to find the muf for
working between New York and San

Francisco at 9 p.m. Eastern Standard

Time during December, 1947, first find
the bearing and distance by any of the
means above. The distance is between
2500 and 3000 miles, and thus fits most
closely the 2500-mile table. Bearing is a
little north of west (in spite of the fact
that San Francisco is south of New
York). At 21 hours the maximum usable
frequency west is 24 me. For reliable
work this should be converted to the
optimum working frequency (owf) by
multlplymg by 85%. The owf is then
about 20.5 mec. The nearest amateur
band is 14 me, though short-wave lis-
teners may look for Treasure Island
right up to its 21-me frequency.

Again, suppose a short-wave listener
is interested in getting Shanghai or
Nanking, Distance is ascertained to be
approximately 12,000 km and the bear-
ing slightly west of north. Looking at
the chart, it appears that 13 mc at 9
p.m. offers the best opportunity, as read
from the 7500-milz chart in the direction
N. Checking with NW, the best times
appear to be between 3 and 9 p.m., with
a frequency as high as 33 me at 6 p.m.
However, the bearing is much more
nearly north than northwest, leaving 9
p.m. the best hour.

Only one direction is given for the
12,500-mile range, as it is the same dis-
tance in all directions. There is very
little difference in muf over a wide angle
from NE to NW. The operator with a
rotatable antenna may find it worth his
while to try various paths.

Ravio Thirtp-Five Pears Ago

In &ernsback Publications

HUGO GERNSBACK
Founder
Modern Eleetries .. ooooviininninnae. . 1008
Electrical Experimenter ...............1918
Radio News . .....ccoiuvies viaseas,-. 1918
Belenes & Invention ........ crvaanaeas 1920
Radio-Craft ........... W R 1929
Short-Wave Craft ............c00000..1930
Wireless Assoclation of America ......1008

Some of the larger libraries In the country st’ll have
copies of ELECTRICAL EXPERIMENTER on file for
interested readers.

From the December, 1913, ELECTRICAL
EXPERIMENTER:

Dr. de Forest on the Audion Ampli-
fier.

Modern Radio-Telegraphic Receiving
Sets by H. Winfield Secor.

Constructing an Oscillation Trans-
former by Semuel Cohen.

How to Make a Novel Wireless Re-
corder by Albert E. Shaw.

Effect of Sunlight on Radio Waves.

Wireless Helps Explorers 800 Miles
Away in Anarctic,

Learning the Radio Codes.
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CAR-18

The house you have
known fer 25 years

LEEDS

| BC-438
.| FREQUENCY
METER

110 volt AC operated,
‘1 range 195 to 215 mega-
cycles; comple e with
tubes, crystal, calibration

eu 5 and 39-95

e
schematic; only
BC-1066A—UHF 2 Band

Reeelver, battery powered
Tubes 2-9 1-1D8GT
Very casily adjusted to 2
meters. In wooden case,
with

schematie ..... 3°95

MICA CONDENSERS
Aerovox, type 1500-H-220 low loss, bakelite ease;
capaecity 0.4 Mfd 600v EFF. 18 amps at 3000 KC
25 amps at 1000 K(C. Special ......
.01 Mfd 600v DC postage stamp type .
15 ass't sllver micas, speclal ..oo.oveininiin.s

VARIABLE CONDENSERS
100 Mfd doublr bearing, silver plated, isolantite In-
sulation; can be ganged elther end—289¢ 10 for $2.50
25 Mfd balaneed stator one hole mig, lsolantite insula-
tion, polished plates; Swell for UHF—20¢; 10 for $2.50

110v Pilot assemblies ..... P AT PP S!G
ARC-5 Bananu plugs silver plated;

Antenna plug 46-P3-1 for 522A
FT-243 Crystal holders ...
FUSES—8 AG 1/100 amp In:t typo

GENERAL RADIO POWER TRANSFORMER
650-0-550 V at 10{} \h 0.3 Voat 3 amps. & V at
3 UMD veerienraans R e R $1.95

Relays G.E. high current, 24v
tracts .. x
Blgma pl

in ty k. 200 ol -i Ma DC 85¢
300 ohm twin lea outdoor ar 1m!1 100 ft. $2.95
Clrcult Breaker, Helneman, 3-5- 5 amp....95¢
50 Millivoltmetérs, basle Movement, can be used for
any range, with use of shunts and reslstors....$1.95

Radio
Transmitter

& Receiver
APS 13
Tunes 410/420
megaoyclos;
light weight

airborne  Ha-
dar. 17 l.ubee

e - e
5 GJG. 9 l!.\GE 3/2D21; 1/VR103 and
3E{ melzac;fclu LF. strip. All for....... $I ' -95

UIL FILLED CONDENSERS

| Standard Brand—Guaranteed
10 Mfd 1500v DC..$3.50
7 Mfd, 330v AC....51.25
7.5 Mfd, 330v AC ..$1.25
1.78 Mid, 200v AC WE 25¢
1 Mfd, 5000v DC ..$2.95
0.1 Mfd, 7500v DC $1.50
2x 0.1 \Ird rso«hn

nc
.02 \fl'd 2000v IHZ ..98¢
~.$3.25 | 2 Mra, 10000y DC SI? 50

Genoral Radio Co.. VARIACS

16 Mfd, 400'\7 DC WE 88e
0.05 Mrd, 800 vDC dyr Ibe
Mrd, é00v DC....15¢

2x 0.1 Mfd, 600v DC 25¢
TS T 1. 1
i

150
Ml'd 1500v DC.

a00-B 1"'DKVA\ 0-135v output, 1 2 .$12.50
V-5 BAOKVA 0-135v output, 5 nmn .§18.50
V-5MT 860KVA 0-135v output, 5 an .§25.00

V=10 1.725KVA 0-135v output, ICI amp.......5$33.00
V-10MT 1.723KVA 0-126v output, 10 amp....5$40.00

NATIONAL 00 PRDDUCTS
ACN Vernier dial 5 x T4 .98
alr  spaced exrilcr coils, *for "5-10-50- -lOSD
meters; end, cenler or lw‘lnxln§ link ....00. 85005
XB-16 Socket fOr QUOVE oovessbuvezannernn .33e
Complete stock of NATIONAL CO., Receivers
Condensers, dials and other parts ON HAND.
Catalog on request

Crystal Mike, guaranteed perfect. 1'se for replacement
of your shot mike. Less holder. Specia 69¢
Octal socket, low loss bakelite molded in metal rinv.
136" QIRMOLOT o osensssssrsssansassonsarsonisan

Octal socket, Iso]nm.ltu molded in metal ring,
diameter ..oevaeeeees resserassare

WIRE WOUND
POTENTIOMETER

100,000 ohm, precision made.
G.R. type; 25 watt, 6" diameter,
Brand New ........ee....$0.95

Our supply of chassis, panels
and ecahinets, black crackle fin-
ish, are priced LOW—as usual.

If not rated 25% with order, balance C.0.D. Al
prices F.0.B, our warchouse New York. No order
under $2.00. We ship to any part of the globe

LEEDS RADIO CO.

75 Vesey Street, Dept. RCI2
COrtland 7-2612 New York City, 7
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