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Will Handle 7/8" to 2 diameter
Upper and Lower Masts
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Instantly
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Mounting
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Completely Weather-Sealed

« .. Factory Lubricated For Life
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TUBELESS POWER SUPPLIES

The radio replacement-type selen-
ium rectifier has changed completely
the size and shape of transformerless
power supplies. Radio, electronic, and
television designers and technicians
have been quick to embrace the ad-
vantages of this simple 2-terminal
rectifier unit.

One of the chief advantages of the
selenium rectifier is its comparatively
small size. In any current rating, the
selenium rectifier occupies only a frac-
tion of the volume taken by a tube
with comparable ratings. Another im-
portant advantage is cooler operation
than is possible with rectifier tubes.
This is due largely to elimination of
the tube filament or heater which re-
quires appreciable operating wattage
and therefore radiates considerable
heat. (The heater of a 25Z5 tube
consumes 7145 watts, a 3525 514 watts,
and a 50Y6 7V, watts). Because the
power-consuming filament is elimin-
ated, the selenium rectifier also is more
economical, power-wise, to operate. It
is a simple device to wire into a cir-
cuit, since it has only two terminals.
Still other advantages of the selenium
rectifier are lightness of weight, easy
adaptability to voltage multiplier cir-
cuits, relatively low cost, ease of in-
stallation in crowded quarters, and
low internal voltage drop.

Miniature selenium rectifiers cur-
rently are available in 50-, 65-, 75-,
100-, 150-, 200-, 250-, 300-, 350-, 400-,
500-, and 1000-milliampere sizes.
These figures designate the maximum
d. c. output load current of the recti-
fiers as read with a standard milliam-
meter.

While the advantages of the selen-
ium rectifier undoubtedly have been
realized chiefly in transformerless
power supplies, these units may be
employed (in series-connected pairs or
trios) also in standard transformer-
type power supplies when replacement
of the conventional tubes is desirable.

Conventional selenium rectifier cir-
cuits are (1) the simple line rectifier,
and (2) voltage multiplier circuits.
Other circuits less frequently used in-
clude bridge and full-wave tapped-
resistor types.

The various circuits and their prac-
tical characteristics will be discussed
separately in the following paragraphs.

Half-Wave Rectifier

The simplest single-phase selenium
power supply is the half-wave recti-
fier shown in Figure 1. This circuit
is known also by the term line recti-
fier derived from the fact that it is

¢ Peak limiting resistor
M +
| . ~
-WVWA 4“ >
N
CATHODE
+
A.C. TO
INPUT 7 FILTER
ist. filter
capacitor
-,
S —
Fig. 1. Hali-Wave Rectifier.

operated directly from the power line,
and is the type of power supply al-
ways used in a. c¢. - d. c. radio re-
CCIVCI'S

Since the rectifier in this circuit con-
ducts only when the upper AC INPUT
terminal is positive, the filter capaci-
tor is charged only once during each
supply voltage cycle. The ripple volt-
age component in the d. c¢. output
accordingly has a frequency equal to
the supply voltage frequency. For this
reason, the simple half-wave circuit
requires somewhat more filtration than
circuits in which the capacitor is
charged during each half-cycle of sup-
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ply voltage and the ripple frequency is
higher than that of the supply.

When the rectifier is conducting, on
the positive half-cycle of supply volt-
age, charging current flows into the
filter capacitor. The peak value of
this current depends largely upon the
capacitance, being highest for large
capacitances. In order to limit the peak
current to a safe value which will not
damage the rectifier unit, it becomes
necessary to connect a peak limiting
resistor of appropriate size in series
with the rectifier and the supply volt-
age, as shown in Figures 1 to 5. Cur-
rent flowing through this resistor pro-
duces a voltage drop across the resis-
tor. High currents will require less
peak limiting resistance to give a given
voltage (I x R) drop. The value of
the peak limiting resistor accordingly
is smaller for the higher-current rec-
tifiers. It will vary from 4 or 5 ohms
for 1000-milliampere rectifiers to about
50 ohms for the 50-ma. size. The re-
quired wattage of the peak limiting
resistor varies from 215 watts for the
50-ma. rectifier to 5 watts for the 1000-
ma. size. ~ In the interest of good
safety factor, the resistor should be
chosen to have at least twice the indi-
cated power rating. The exact ohmic
value of peak limiting resistors for all
selenium rectifiers may be obtained
from the rectifier manufacturer’s lit-
erature.

An important characteristic of any
power supply is voltage regulation.
This refers to the amount by which
the d. c. output voltage drops from
its no-load terminal value to its value
at full rated output current. Voltage
regulation is expressed as a percent-
age and is equal numerically to:

100 E; - E;
E.

Where E, is the no-load terminal d. c.
voltage, and

E., the d. c. output voltage at
full current drain

(1) 9% Regulation =

Voltage regulation is best (that is, of
low percentage) when the first filter
capacitance is high.

The following data show voltage
regulation figures for common selen-
fum rectifiers and various conventional
capacitances used in the circuit of Fig-

ure 1.

50-ma. Rectifier

20 ufd. 23.5%
40 ufd. 15.3%
65-ma. Rectifier
20 ufd. 25%
40 ufd. 20%
75-ma. Rectifier
20 ufd. 23.5%
40 ufd. 17%
100 ufd. 14.5%
100-ma. Rectifier
20 ufd. 37.4%
40 ufd. 24.4%
100 ufd. ' 21%
150-ma. Rectifier
20 ufd. 53%
40 ufd. 25.6%
100 ufd. 18.9%
200-ma. Rectifier
20 ufd. 68.8%
40 ufd. 28.7%
100 ufd. 16.3%
250-ma. Rectifier
100 ufd. 21.2%
400-ma. Rectifier
100 ufd. 29.6%
200 ufd. 22.7%
500-ma. Rectifier
100 ufd. 36.4%
200 ufd. 27.8%

In the half-wave circuit, the second
filter capacitor should have the same
capacitance value as the first. Both
must have a minimum d. ¢. working
voltage rating equal to 1.41 times the
r. m. s. value of the a. c. supply volt-
age. The filter choke should have as
low a d. c. resistance as practicable.
Where a moderate amount of ripple
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Fig. 2. Voltage Doublers.

can be tolerated, as in audio power
output stages, a resistor may be substi-
tuted for the usual iron-core choke.
The value of this resistance may be
between 100 and 500 ohms, depending
upon the amount of voltage drop
which can be tolerated in this com-
ponent. When very low ripple values
are required, several cascaded identical
filter sections must be employed with
the simple half-wave rectifier type of
power supply.

Voltage Doubler

The voltage doubler is the most fre-
quently used transformerless voltage
multiplier circuit. The no-load d. c.
terminal output voltage of this class
of circuit is 2.82 times the r. m. s.
value of the a. c. supply voltage. Thus,
a voltage doubler operated from a
115-volt a. c. power line will deliver
a no-load d. ¢. output voltage of 324
volts. As output current is drawn,
the voltage will fall to a value depend-
ent upon the voltage regulation of the
circuit.

Two types of voltage doubler cir-
cuits are in common use. The half-
wave doubler is shown in Figure 2
(A); the full-wave doubler in Figure
2 (B). The half-wave circuit has the

advantage that one side of the a. c.
supply is common with the negative
d. c. output terminal. In the full-
wave circuit, the negative d. c. ter-
minal cannot be “grounded” to the
a. ¢. supply and this often gives rise
to hum difficulties in radio receivers
or high-gain amplifiers powered by the
voltage doubler. For this reason, the
half-wave doubler is the circuit most
frequently used in tubeless, trans-
formerless doubler-type power sup-
plies. The half-wave doubler has the
disadvantages, however, that its volt-
age regulation is not as good as that
of the full-wave doubler, and it is
somewhat harder to filter completely
because of its higher ripple output.
The full-wave circuit has lower ripple
percentage because of its higher ripple
frequency and also affords better regu-
lation.

Two i1dentical rectifiers are required in
each voltage doubler circuit. Capacitor
and rectifier polarity must be followed,
as shown in Figure 2. As in the case
of the simple half-wave rectifier, volt-
age regulation of the doubler circuit
is improved by using high capaci-
tances. The following data give regu-
lation percentages which may be ob-
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tained with the two sizes of selenium
rectifiers most frequently used in half-
wave voltage doubler circuits. The
regulation figures are given for each
of the capacitances commonly em-
ployed.

7

- Peak limiting resistor
e o
i CATH,

A.C. >_N_<
INPUT

CATH.

T 17

Fig. 3. Voltage Tripler.

OUTPUT

100-ma. Rectifier

20 ufd. each capacitor 53%

40 ufd. each capacitor 29.8%

100 ufd. each capacitor 22.3%
200-ma. Rectifier

40 ufd. each capacitor 56%

100 ufd. each capacitor 42%

Voltage Tripler

The voltage tripler (See Figure 3)
is a form of transformerless voltage
multiplier which delivers a no-load
d. c. terminal output voltage equal to
4.24 times the r. m. s. value of the
a. c. supply voltage. Thus, a voltage
tripler operated from a 115-volt a. c.
power line will deliver a no-load d. c.
output voltage of 487.6 volts. As out-
put current is drawn, the voltage will
fall to a value dependent upon the
voltage regulation of the circuit.

Three identical rectifiers and three
identical capacitors are employed in
the tripler circuit. As in other tube-
less, transformerless power supplies,

voltage regulation is improved by use
of large capacitances. The following
data give regulation percentages for
two commonly used capacitances and
the 200-ma. selenium rectifier, com-
binations very popular for tripler ser-

vice. ,
200-ma. Rectifier

40 ufd. each capacitor
100 ufd. each capacitor

40.5%
27.6%

The voltage tripler circuit is of
particular interest as a power supply
for plate and screen voltages in the
low-level stages of reduced-weight
television receivers.

Voltage Quadrupler

The voltage quadrupler circuit (See
Figure 4) is especially useful when a
d. c. voltage higher than ordinary
must be obtained from a transformer-
less power supply. Typical applica-
tions are in low-powered radio trans-

Peak
limiting
resistor

CATH.

+ +
_l e

CATHODE

A 1 |
7

Fig. 4. Voltage Quadrupler.

mitters, insulation testers, and miscel-
laneous electronic control equipment.

The voltage quadrupler, which es-
sentially is two doublers in series, will
deliver a no-load d. c. terminal output
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voltage equal to 5.65 times the r. m. s.
value of the a. c. supply voltage.
Thus, a voltage quadrupler operated
from a 115-volt a. c. power line will
deliver a no-load d. c¢. output voltage
of 650 volts. As output current is
drawn, the voltage will fall to a value
dependent upon the voltage regula-
tion of the circuit.

Four identical rectifiers and four
identical capacitors are required in the
quadrupler circuit. Voltage regula-
tion is improved by use of large ca-
pacitances. The following data give
regulation percentages for the two
commonly used capacitances in com-
bination with the 200-milliampere se-
lenium rectifier.

200-ma. Rectifier

40 ufd. each capacitor
100 ufd. each capacitor

89%
37.49,

Bridge Rectifier

A full-wave bridge circuit employ-
ing selenium rectifiers 1s shown in
Figure 5. This circuit is useful for
obtaining full-wave rectification when
a center-tapped transformer cannot be
used.

The voltage regulation character-
istics of this circuit are similar to
those given for the half-wave rectifier
(Figure 1). However, this circuit has
the disadvantages that (1) it requires

four rectifier units to obtain approxi-
mately the same voltage delivered by
the single-rectifier half-wave circutt,
and (2) the negative d. c. terminal
cannot be ‘'grounded” to one side of
the a. c. line. The latter condition
often gives rise to hum difficulties in
sensitive equipment powered by the
bridge circuit.

Voltage Variation and Automatic
Output Voltage Regulation

The d. c. output voltage of either of
the selenium rectifier circuits shown in
this article may be varied continu-
ously between zero and maximum by
means of a Variac or similar variable
transformer connected ahead of the
rectifier input terminals. This simple
method of output voltage control is
simplified by the absence of tube fila-
ments which would have to be
powered by a separate transformer in
tube-type variable power supply.

Automatic stabilization of the d. c.
output voltage may be obtained by
means of a single VR-type gaseous
regulator tube in the half-wave cir-
cuit (Figure 1) or a series combina-
tion of VR tubes in the other circuits.
The reader is referred to the June
1949 issue of the "C-D Capacitor”
for a discussion of VR-type regulator
tubes
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‘ When a set comes into your shop, the chances are that the original character-

istics have been changed—either by previous servicing, 0ging of components,
or by climatic conditions. That's why it's smart to use “Blue Beavers,’’ de-
signed and built exclusively for servicemen.

wBlue Beaver™® Electrolytics have that extra v safety factor” that makes
allowance for changes that may have taken place in the set after it left
the factory.

That's why servicemen like to “play it safe’ by vsing C-D “'Blue Beavers' °—
Proved Best by Field Test.

“Blue Beaver'® Electrolytics are available in oll the popular capacity and
voltage ratings required by servicemen. for further details, see your jobber
or write for Catalog 2008. CORNELL-DUBILIER ELECTRIC CORPORATION.

South Plainfield, New Jersey. Other plants in New Bedford, Brookline and
Worcester, Mass.; Providence, R. L; Indionopolis, Ind., and subsidiary, The
Radiart Corp., Cleveland, Ohio.

l See your local Classified Telephone Directory for nearest C-D jobber.
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A Free Market-Place for Buyers, Sellers, and Swappers.
These advertisements are listed FREE of charge to C-D readers so if there is any-

thing you would like to buy or sell,
position to ofter to C-D readers

if you wish to obtain a position or if you have a
just send in your ad.

These columns are open oniy to those who have a legitimate WANTED, SELL, or

SWAP proposition to offer.

The Cornell-Dubilier Electric Corp.

reserves the nght to

edit advertisements submitted, and to refuse to run any which may be considered un-

suitable.

We shall endeavor to restrict the ads to legitimate offers but cannot assume

any responsibility for the transaction involved.

Please

limit your ad to a maximum of 40 words, including name and address.

Advertisements will be run as promptly as space limitations permit.
All ads are published in the order received, but those held over two issues are

discarded.

Every efiort will be made to include your ad either in the issue being

prepared or the succeeding number, but will be automatically dropped thereaiter.

WANT—Used Hallicrafters receiver, Any
of the following models will do: SX-28A,
SX-25, S40A, SX-43; preferably without
speaker. A. S. Nemetz, 1311 Minto Cres-
cent, Vancouver, B. C.

FOR SALE—BC-221-Q frequency meter,
AC powered; including modulation kit.
Excellent condition, $50. B. E. Fortner,
RR 6, Box 370, Indianapolis 44, Ind.

FOR SALE-—Hickok traceometer, model 155,
110 v., 60 and/or 25 Cycle, excell. con-
dition, $75 f.o.b. R. E. Meftford, 1035 S.
Plane St., Burlington, Iowa

TRADE—Complete set of registered Kroy-
don golf irons (8) model-39, good con-
dmon Want 51? gen. and volt-ohmeter.

. Pelt, 928 Bluebird Rd., Augusta, Ga.

FOR SALE—7” Transvision TV with deluxe
continuous 12 channel tuner. Ready to
operate with all tubes but less high volt-
age transformer. What is your offer?
Lester Shatfer, Box 43, Shrewsbury, Pa.

FOR SALE—Feiler sig. tracing stetho-
scope model TS-3, used only few hours;
DeForest’'s Radio-TV lessons, 110 les-
sons complete with answers, both for
25. H. ]. Richards, 6716 S. Parnell Ave.,
Chicago 21, Ill.

WANT—Graduate radio technician desires
position as trouble shooter. Some know-
ledge of TV trouble shooting, 3l; years

FOR SALE—Rider manual No. 18, never
used, $14. R. E. Johnson, 3 Washington
Pl., Cranford, N. J.

WANT—Riders manual, vol. 14. Please
state price and condition. E. A. Grun-

eich, Buffalo, N. Dak.
WANT—Radio for 1940 Oldsmobile. Used
radio acceptable if serviceable. Cort

Platt, 5034 Chowen Ave. South, Minnea-
polis 10, Minn.

FOR SALE—Unused -EICO 425K oscillos-
cope, sweep 15 to 75000 cps. Pushpull
amplifiers, sensitivity 0.05 v. per inch,
$49.50. Gerarld Esterson, 2922 Norfolk
Ave., Baltimore 15, Md.

FOR SALE—Hickock 610 TV generator,
§115, guaranteed perfect condition. Vi-
sion Tele-Booster model TVX, $15.
Buick 1937 model 980534 car radio, over-
hauled and in good condition, §15.
Horace D. Westbrooks, Box 281, Griffin,
Georgia.

FOR SALE—Simpson model 260 volt-ohm-
milliammeter, open face model, like new,
operator’s manual and test leads in-
cluded, $34. Lynn Vandemark, Box 196,
Anncchn Illinois.

FOR SALE—NC-57 excellent, $55; Handy
Talkie BC-611-A complete in working
order with extra tubes, coils, and xtals,
$25; Regency FM tuner, $17.50; G.I. Re-

of Navy experience. Bernard Feldman, cording Unit, §19. Bill Ewing, 4316
230 W. 101 St., New York 25, N Fairfax Avenue, Dallas 5, Texas.
JUNE, 1950 Page 9



OR SALE—Precision E-200-C sig. gen.
never been used, complete with SSS
handbook. Best offer Flus postage. G.
A. Galeota, 84 Carvel Ave., Odenton,
Maryland.

FOR SALE OR SWAP—CREI Main Course
and U.H.F. Techniques, recent and in
gerfect condition. Michael A. Hart, 87
herman Ave., Jersey City 7, N. |.

FOR SALE OR SWAP—Best offer takes
them. Rider's Manuals Nos. 2 to 13,
almost new condition. Or swap for
good VTVM. B. Levinson, 2069 Shore
lvd., Long Island City 5, N. Y. '

WANTED—CIRE or other course on radio

communications to prepare for FCC
exams. Louis T. Le Blond, 107 South-
gate St., Worcester, Mass.
FOR SALE—Complete servicing outfit,

work bench, tube tester, test oscillator,

ac-dc volt-ohm meters, 100 tubes, filter-

condensers, etc. Come carry away, $300.

{\tdahr}xl Meek, 5619 Chicago W., Detroit 4,
ich.

WANTED—48-50 Packard custom Dbuilt
radio. James Gilbert, 719 Silver Spring
Avenue, Silver Spring, Maryland.

WANTED—In new or excellent condition,
recent complete correspondence AM-FM
and TV course in theory and servicing,
with or without kits. George Grossman,
3425 Gates Place, New York 67, N. Y.

FOR SALE—Complete shop full of modern
test equipment at about half wholesale
cost. Sprayberry and Nilson corres-
pondence courses. Write for list of
prices. H. W. Smith, 503 Walsh St.,
Austin, Texas.

TRADE—Complete Diesel and Auto Me-
chanics course, 125 lessons, cost over
§£100. Want radio in layin% condition
for ‘40 Plymouth. Stanley ]J. Radwanski,
1605 Indiana Ave., Vincennes, Ind.

SWAP—EV-10 Precision VTVM for good
tube tester. Harry Choy, 200 ac-
Donald Ave., San Francisco 24, Calif.

FOR SALE—E-200-C Precision sig. gen.
and instruction book, $50; 12'' coaxial
speaker (dual) 55 to 12,000 C.P.S.
tweeter and woofer in | unit, $12.50
FOB. John Moeller 1113l Spruce,
Boulder, Colo.

FOR SALE—Universal H-3 16mm sound
ﬁlrojector. 2000° capacity, 750 watt lamp,
1l ac amplifier, 6L6's output, 12'* spkr.
Robert.-E. Lee, 263 Harrison St., Nutley
10, New Jersey.

TRADE—Stethoscope complete with bat-
teries and head-set. Want battery elim-
inator, or what have you? eorge
Arnold, 132 East 3rd, Roxana, Ill.

FOR SALE OR TRADE—Motorola 10 meter
mobile transmitter; Gonset converter;
misc. parts. Write for list. E. L. Felder,
Tylertown, Miss.

TRADE OR SELL—Stewart Warner super-
het, no cabinet, fair condition; Air Chiet
5 tube fair cond.; Airline battery radio
and cabinet; parts of old Sparton spkr.
cond., etc. Want test equip. John C
Mohlin, Fruitland, Maryland.

SELL OR SWAP—Mail-A-Voice dictation
unit. Motorola control heads for dif-
ferent model cars and Panel tone radio
to be built in the wall. Lefferson Radio,
405 S. Walnut, Bloomington, Indiana.

FOR SALE—BC348 converted, with mount-
ing, manual, S meter, noise limiter,
audio stages, audio filter stages, 10"
speaker with power supply in metal
cabinet, 10 meter and broadcast con-
verter. Walter Berke, 378 Alphonse St.,
Rochester, N. Y.

FOR SALE—Radio parts and tubes, also
instruments and American Flyer train
sets. Send for list. B. Blatt, 8 First St.,
Haverstraw, N. Y.

FOR SALE—Back issues of Radio News,
1919-1941; Modern Elec., 1909-1913; Radio
Craft, 1929-1942; Elec. Experimenter,
1913-1920, and others. Gifford N. Hart-
well, 38 Charlemont St., Newton High-
lands, Mass.

FOR SALE—''Ultra-Mike’' miniature trans-
mitter, good condition, use for P
system or entertaiment, with batteries,

Also ‘'Flex-o-shaft’’ tool kit, com-
Ylete with rheostat, box, 65 accessories,
/16 hp, 13,000 rpm, $45. Waldo Mead,
127 28th Street Drive, S. E., Cedar
Rapids, Iowa.

SELL OR SWAP—EC-2A receiver, A-1, $15;
RF-AF Radio News signal tracer, $10;
Parts for R.P. 35TG final, list furnished.
Want 10-11 Gonset. Chester Benson,
732 South 14th, Richmond, Indiana.

SWAP OR TRADE—Mark II tank radio with
all extras. Also plenty tubes, parts,
speakers, power packs, send for list.

ant good 16mm projector. John Rogers,
343 Henderson, St., Jersey City 2, N. J.

FOR SALE—Jewell 199 Analyzer, $25; 2
capacity meters, $5; 2 ohmmeters, $7.50;
Dayrad Analyzer, $15. ]. M. Gantt, 24
S. ‘éapitol Parkway, Montgomery 7, Ala.

Page 10
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FOR SALE—Klipscorn Model X-3, style
7-B, woofer 12’ Jensen motor; A-series
HF horn with W.E. 713-A motor; 16 ohm
network. Fir, filled and sanded, flat,
warm gray finished, with harmonizing
grill material. Excellent condition,
$295 FOB. George E. Beggs, Jr., War-
rington, Pa.

FOR SALE—Master Utiliphone two-station
intercom system, model 2660, $9. Deloit
Swindell, Swinton, Mo.

FOR SALE OR TRADE—Four books: Ele-
ments of Elect. by Robinson; Elements
of Elect. by Timbie; Math of Applied
Elect. by Cyooke; Radio Hand Book Sth
Edition. Also double V television stack
without mast. Want Condenser Ana-
lyzer or what have you? William C.
%ta%ﬁer,. 49 Miller Avenue, Brooklyn 7,

WANTED—Condenser checker. State year,
make, and price. John Moreschi, 560
Main St., Orange, N. ].

TRADE—Electronic Instruments sig. gen.,
Philco tube checker (1949), Triplett
pocket VOM for Riders’ Manuals, os-
cilloscope, Sam’'s Photo Facts, sweep
gen., VITVM, Chanalyst, any part or
combination will be considered. R. L.
%Ierl;berg, 2243 N. 33rd St., Philadelphia

, Pa.

SELL OR SWAP—Have S-38 receiver; 78
rom changer (Utah); $72.50 cameraq,
developing and printing photo equip.,
e?osure meter and range finder. Want
NC-57 or S-40, S-40A receivers. David
Sternlight, 83 Nelton Court, Hartford,

Conn.

FOR SALE—MB8 megochm bridge 1 meg-
ohm to 1000 megohms and 108 megohms
to 100,000 megohms operating on 115V
50-60 cycles bridge volts 500V dc. Used
but in A-1 condition (minus hinged
lid), $25. Henderson Lynn, 200 E.
Marshall Rd., Lansdowne, Pa.

FOR SALE OR TRADE—Amplifier with
record changer; 2 battery radios; port-
able radic. E. G. Bartlett, Atlanta, Mo.

SELL OR SWAP—Leeds-Northrup,
"S'" resistance testing bridge, tests
hundreths of an chm to 10 megs., ex-
cellent; Rider Chanalyst with built-in
loudspeaker, excellent. Charles S. Brotz-
man, 173 Main St., Mexico, Me.

type

FOR SALE—Radio City Multitester, 446,
$9.95; Astatic Recording crystal, C-42,

FOR SALE OR TRADE—About 150 old and
new tubes for model radios manufac-
tured from 1934 to 40. Want amplifier,
20-30 watts. Rogers Radio Service,
LakeView, S. C

TRADE—Riders 15 and 16 new with index;
Superior model 650 sig. gen. like new.
Want good communications receiver. E.
I\;. Byrd, 202 N. Madison St., Staunton,

a.

WANTED—1847 IKE,
%imilcr tube. E. H.
a.

lIkon tube or any
Boden, Lewisberg,

FOR SALE—Riders’ Manuals 16, 17, 18,
and 19, top condition, $40. Chuck's
Radio, Box 75, Madras, Oregon.

TRADE—Perco F.M. Tuner (built from
kit) in good cond. Want 2 or 3 speed
record changer or small portable radio.
Steve Brannon, 186 Linwood Ave., Prov-
idence 7, R. L.

WANTED—Scott SLRF Marine radio set.
Also S.P.M8 speaker. T. Lyod Rondeau,
2436 Carney Ave., Marinette, Wis.

FOR SALE OR TRADE—Mark Il trans-
mitter-receiver, complete with extras,
nearly new. Jackson model 103 tube
tester, used 5 months. $45 each or
trade for 16mm projector or what have
ou? Carl Ahlberg, 10256 Springport
d., Springport, Mich.

SELL OR TRADE—Precision E-200C sig.
gen., 90kc through 120mc¢, used one
month, perfect condition. Best offer takes
'}\}. cI:.. B. Mclntyre, Box 228, Norwood,

FOR SALE—Precision E-200 sig. gen. Used
very little. Make offer or will trade for
8mm movie projector. John O. Bakke,
Rt. 1, Box 51A, Oklee, Minn

FOR SALE—9 assorted 2'°, 3'", 4'" meters,
$45. John Handzo, Jr., 748 Drake Ave.,
Roselle, N. ].

FOR SALE—Clough-Brengle, OMA signal
%en. with wobbler, $25; Clough-Brengle
RA, scope, $50. Both in good working

condition. Snider, 25 Mt. Airy
Ave., Waynesboro, Pa.
SELL OR SWAP—Sprayberry Electronic

and Radio Course, complete except kits.
Want signal tracer or ohmmeter. A. K.
Palmer, 410 So. 17th St., Fort Smith, Ark.

FOR SALE—National 7 TV mahogony
cabinet, $75. Martin C. Stutzbach, 80-24
62 Street, Glendale 27, N. Y.

$1.95; 2 midget output transformers,
50 cents each; Majestic tubes, G59B,
6F7S, 53G, 35 cents each. Charles
Ackenback, 136 E. Main St., Amster-
dam, N. Y.
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WANTED—40 and 80 meter command re-

ceivers, receiver vibrator supply for
BC 654, 7 MC and 14 MC bandspread
coils for Meissner 9-1080 shifter. Marc

kilolyneux, Jr., 53 Gulf St., Chickasaw,
a.

SELL OR SWAP—Superior model 1240 tube

checker in good condition. at have

ou? E. S. Barnett, Republican Grove,
irginia.

FOR SALE—Model 7050 Philco tube tester,
used one week. Hickok signal gen. in
erfect condition. Both instruments at
ESO FOB. Vick Radio Service, P.O. Box
216 Kershaw, S. C.

FOR SALE—Established Radio Sales and
Service business. The only one in this
city and located in the middle of busi-
ness district. Full information upon re-
guest. Newton C. King, P.O. Box 561,

onifay, Fla.

FOR SALE—Hallicrafter S38 like new and
110V ac Instructograph, all 10 tapes and
oscillator. Want cash or surplus equip.
John Morrice, 167 Myrtle Ave., Staten
Island 10, New York.

FOR SALE OR’ TRADE—Precision E-200
signal gen. Make offer or will trade
for any good vacuum tube volt-ohm-

meter. S. C. Rothgesser, 1845 - 66th St.,
Brooklyn 4, N. Y.

TRADE—Over 125 Radio Books and Maga-
zines. Want Sprague Tel-ohmike type
TO-3, Aerovox 76 or Cornell-Dubilier
Model BN capacitor analyzer. J. T.
Cookson, Lock Box O, Puxico, Mo.

FOR SALE—Mark 11 transmitter-receiver,
$35; Stancor 10-P, 10 watt fone-CW
transmitter with all tubes and 40 meter
coil, less crystal, $15. Rev. Louis Wol-
ken, Margknoll Junior Seminary, Clarks
Summit, Pa.

FOR SALE OR TRADE—One Fieler TS-1
signal tracer and one Gimix Wave-
meter. Both for $10 or trade for any
Rider Manual, except 1 to 5 abridged
and 10. Ralph Bianco, 1431 Robinson
Ave., Havertown, Pa.

FOR SALE—Electronic design VTVM in
good condition. Also latest Precision
signal generator model E-200C. Both
for $110. Dan Ranier, 1180 Hoe Ave.,
Bronx 59, N. Y.

FOR SALE OR TRADE—Stock of radio re-
pair shop, arts, tubes, instruments,
manuals, tools, etc., $850. Want late
12 or 16'" TV chassis with picture tube,
snap-in tuner; wire recorder; PA system.
Bentleys Radio, Paxton, Ill.

FOR SALE—R. P. Port. tube tester, model
310, $47.50; Silver model 906 sig. gen.,
$85.50. Also a number of small radios
and misc. items. Gregorie Ficara, 15
Furnace Street, Springtield, Vit.

FOR SALE—AEC Geiger Counters, $25.
St. Geor%e Wire Recorder, $25. Modern
Design, East Rockaway, N. Y.

FOR SALE—Victor 16mm sound projector
model 40. Mrs. Kathryne Lyding, Box
35 Hartwick, N. Y.

FOR SALE OR TRADE—Breting 12 Com-
munications receiver, 5 bands broad-
cast to 10 meters. Make an offer. M.
i{hi\;lely, 3115 Ingham St., Lansing 10,

ich.

FOR SALE—RME69-DB20 combination re-
ceiver, complete with crystal filter, noise
silencer, and built-in monitor. Best rea-
sonable ofter. Randolph E. Neal, 713
Spring St. N. W., Atlanta, Ga.

FOR SALE— ‘'Electronic Designs’’ VTVM
model 100, completel{ wired ready to
operate, three test leads included, 5
per cent accuracy, $30. Edward Brehove,
66 Kensington Terrace, Passaic, N. T

FOR SALE—Howard Soms Photo-lacts
Sets 1 to 20 inclusive. One No. 450
Superior tube tester. Cheap in price
and in good condition. Guy K. Achey,
118 Sioux Avenue, Lebanon, Pa.

WANTED—A good 25BS5 tube, in or out of
carton, will pay your price. Must have.
Warren R. Davee, 246 South Main St.,
West Point, Nebraska.

WANTED—NRI tube tester or singal tracer.
Have Argoflex camera model E and
light meter to trade. Vernon Van Nos-
trand, 1018 Marion Dr., Bay City, Mich.

WANTED—Cabinet for old type Weston
Counter model No. 674 tube tester.
State price. Francis J. Mc Nulty, 50 A
Vernon Street, Worcester 4, Mass.

SWAP—Epsey tube tester; vacuum tube
volt-ohm-meter; Precision signal gen.
Want Lionel trains. J. Russell, [437,
West 4th St., Plainfield, N. T.

TRADE—Have pair 810's; also R-%er. Will

sell or trade for BC-454 and BC-455 in

ood condition. A. S. Wilde, 270 Tryon
d., Bedford, Ohio.

FOR SALE—Revere tape recorder, in o-
riginal carton that has not been opened.
$140 FOB. Milton Kalashian, 2 Congress
St., Newburyport, Mass.
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FOR SALE—Silver Model 805 Q-Ser. Com-
plete with tubes, postpaid for $15. W.
M. McDonald, Dadeville, Alabama.

FOR SALE—Radio parts for ham cnd ex-
perimenter. Want "‘Photo Exact” copy-
ing equipment, Keystone projector, over-
head recordmg screws. ﬁarry Kay, Rt.
2, Imlay City, Mich.

SWAP—Jap 25 cal. rifle for a low power
fone and CW transmitter. H. L. Evert-
son, 3234 Sena Dr., Topeka, Kansas.

FOR SALE-—C-12 Channel Analyzer, Wil-
lard 12V battery, Allstate 10A charger,
Sig. Corp. Interphone Amplifier, TU 26 C
Transmitter Tuning Unit, old radio mags.
and books. Lyle M. Pcrks, 1701 .Eliza-
beth St., Bay City, Mich

WANTED—Used Rider Manuals, 4, 6, 7,
9, 10, 11, 12. Price must be reasonable.
Martin C. Renny, 12080 Wyoming Ave.
Detroit 4, Mich.

FOR SALE—Precision 250 Signal tracer.
Incorporates 4 stage vacuum tube volt-
meter for visual trouble shootmg as well

as listen in check. $35. Max M. Finkel-
stein, 1711 Ocean Parkway, Brooklyn
23, New York.

SWAP OR SELL—50kc. I.F. transformers,

Q of 50, powdered iron slugs and shells,
for use in super-selective I.F. strips.
Want TB-35's 813's, B & W Butterily
tank condenser. G. H. Goldstone, 1745
W. Boston, Detroit 6, Mich.

WANTED—Oscilloscope, CRO-5A General
Electric. State price and condition. Ed-
ward Jackson, 5007 McKinney Ave.,
Dallas 5, Texas.

SELL OR SWAP—For radio test equip-
ment, complete 40 meter station, extras.
VFO rig, two receivers, etc. R. A.
Williams, Rl, Box 210A, Redlu‘nds, Calif.

FOR SALE—Radio Service Shop, best in
equipment including Hickok scope, gen-
erator, and traceometer. Complete
stock of tubes and parts, also complete
set of Riders Manuals. Sheldon Radio,
Osage, lowa

FOR SALE OR TRADE—Tel-O-Aid for am-
plilying telephone conversations, 8
speaker,:4 watt amplifier, and Inductive
pick-up, §15 or what have you? Wal-
ton Hershfield, 2334 E. Whitton, Phoenix,
Arizona.

FOR SALE—NC 173 receiver, in perfect
condition, complete, $140. Walter E.
?osson, 262 W. Mondalay, San Antonio,
exas.

FOR SALE—BC-645 Army radio transmitter-
receiver converted to citizens band oper-
ation, complete with all tubes and dia-

rams, no power supply, $25. Need
ider Manuals 7 to 13, pay cash for
individual volumes. Radio Service Shop,
130 Broadway, Hornell, N. Y.

WANTED—Gonset 3-30 meter mobile con-
verter, new or used. Have a Weston
Master exposure meter to trade as part
payment. Louis Pasqucre 9225 93 Ave.,
Woodhaven 21, Y.

FOR SALE—Seeburg 78 rpm record chang-
er, 10-12', 12-10" records. With L-70
crystal and Adapter made by American
Microphone Co. of Pas. Calif., for 331/,
and 45 rpm, with Micro needle. All for
$20. L. Glenn Royce, 120 E. Pamona St,,
Philadelphia 44, E \

WANTED-——Complete set of Riders Manuals
or any separate volumes. Will pay cash.
Harold J. Braun, 2121 Schiller Ave.,
Wilmette, Illinois.

FOR SALE—Precision signal generator,
series E-200 with dummy IRE antenna,
servicing br signal substitution. Also
Silver model 904 capacitance resistance
bridge. Will sell both for $55. George
Mezger, 36 Myrtle Ave, Claymont, Del.

FOR SALE—RCA portable wire recorder,

perfect running condition, including
wire cartridge, $100, or best offer.
]ﬁseph Baron, 22 Hancock St., Lynn,
ass.

FOR SALE—Radio repair business, reason-
able. Details on request. Crescent Radio
Eervylce 494 Crescent St., Brooklyn 8,

FOR SALE OR TRADE—New and Used 110
and 6 volt motors, new 12’ jig-saw,
electric drill and stand. Want tube
tester, signal tracer, code oscillator,
solder gun, or what have you? Braun's
Radio Service, Bellevue, 5}110.

FOR SALE—Radio City Products model
802NA tube and set tester, complete
with roll chart, $40; Heath signal gen-
erator, Factory aligned, 150kc¢ to 102mc,
$15. Joseph A. Frazier, 8510 Packard
Ave., Van Dyke, Mich.

FOR SALE—Television receiver, 52 sq. in.
fncture blonde maple built-in television
Iter and headph one adaptor, perfect
condition, $125. Bill gan, F47 Westdale
Road, Upper Darby,

FOR SALE—Precision model 612 tube test-
er, with papers and instructions, $55
Grant Volsch 907 E. 2nd St.,, Sioux
Falls, So. Dak.
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WANTED—Transmitting, special purpose,
and receiving type tubes in lxcj:rge or
small quantities. Turn your excess into
ready cash. B. N. Gensler, 162 Green-
wich St., New York 6, N. Y.

FOR SALE—Motorola 401 Auto set, $38.
Also Transvision 12" de luxe TV set
with cabinet. Make offer. J. Israel,
296 Wainwright St., Newark 8, N. J.

FOR SALE—Used NRI model 1175B tester
in fine shape. This is a combination all-
wave signal generator and all-purpose
multimeter. Norman Nelson, Mahnomen,
Minnesota.

SELL OR TRADE—Assorted tubes, many
scarce numbers, sell cheap, list upon
request. Want surplus gear suitable
for citizens band or radio control, and
8mm movie projector. G. Luther, 921
S. Webster, Saginaw, Mich.

FOR SALE—Riders | thru 13, and 15, paper
bands still around pages in front, $125.
Also two Jensen trumpets like new,
$22.50 each. Albert Hourigan, Jr., 839
N. 6th St., Vandalia, Illinois.

FOR SALE—2 Astatic model 400 pickup
arms with GE cartridges of 1 and 3
mils, $10 each; Pilot FM tuner, $18;
Heath 5'' oscilloscope, assembled, 5BP4
white CRT, $40. All in good condition.

William Engstrom, 35 Battle Road,
Princeton, N. J.
FOR SALE—HQI20X with spare tubes,

phones and small speaker, $70.; Ham-
marlund 4-20 xmtr. and 4-11 mod., per-
fect cond. Spare tubes, Precision crystals
(14), coils, manual, mike, $100, F.O.B.
John Warner, 14 Macaltioner, Woods-
town, N. .

FOR SALE—Keystone A-82 movie Erojector,
with lens, large screen, 12 400’ reels,
splicer, etc., fine condition. $100 FOB or
best television set offered. H. W. Leeds,
15 West 15 Street, Ocean City, N. ].

SELL OR TRADE—Philco 077 sig. gen., Pre-
cision model 910 tubetester, Speco sig.
tracer, assorted ower transformers.
Send offer. V. T. Zdanek, 639 Elm St.,
Youngstown 2, Ohio

FOR SALE—7” Transvision TV with mag-
nifier in good shape. Works fine. Make
offer. Greiner Radio Service Co., 299 S.
Elmwood Ave., Buffalo, N. Y.

TRADE—U. S. Army Engineers pocket
compass, Jena telescope, Casey hand
grinder with 30 accessories. What have
ou? John Conroy, 2608 N. llth St.,
Ehiladelphia 33, Pa.

FOR SALE—T-23/ARC-5 transmitter, with
tubes, less crystals, $15; Md-7/ARC-5
modulator, with tubes, $10 E. J. Mack,
82 Broadway, Bayonne, N. J.

FOR SALE—Tech Master Blue Ribbon

TV, completely assembled, working or-

der, 22 tubes, 10BP4 picture tube, super-
ex window ant..plus lead in, $90. Marlin

I}s. Bowser, 777 Huber Street, Johnstown,
a.

FOR SALE—TV, 7” Viewtone with mahog-
any cabinet, suitable for amateur T%,
$35 or swap for sig. gen. or camera (will

y cash difference on latter). S. Hirsh,
86 Berriman St., Brooklyn 8, N. Y.

SELL OR TRADE—Wurlitzer model 61 juke
box (counter), perfect operating, p{ays
12 records. Want HQI29 or equivalent
in trade. Will deliver within 150 miles.
Have BC459 manual for BCl284. G. F.
8§gndt, Creek Valley Park, Wellington,

io.

FOR SALE—Model 400 ECI10 oscilloscope
used less than 5 hrs., first $30 takes it.
D. Creuzberger, 309 Newry St., Holli-
daysburg, Pa.

FOR SALE—Riders manual, vol. 18, never
used, $14. R. E. Johnson, 3 Washington
Pl., Cranford, N. J.

SELL OR TRADE—Pair of TBY's complete
except antennas, $40; 3” scope (home-
made), $20' Weston model 663 volt ochm-
meter, $20; pair of BC-222's Walkie Talk-
ies, $45. Need sig. gen., etc. Gau Radio
Service, Box 285, Pierz, Minn.

FOR SALE—Riders, 1-14, $110, perfect; Pre-
cision E-200, $40; Precision 920P, $60;
Supreme 562, $75. Have others. Write. .
J. Notaris, 115 Butler Ave., Ambler, Pa.

SELL OR SWAP—Dumont oscillograph,
model 164, slightly used, $50. Tony Go-
sik, 8909 Helen Ave., Detroit 11, Mich.

FOR SALE — Ghirardi's Trouble-Shooter
Book, case histories, Second Edition,
?\1.98.Y Handyman, 25-95 41 St., Astoria 3,

FOR SALE—Riders No. 3, Motorola auto-
matic control head for 42 to 48 Chev and
Fada No. 795 FM tuner. E. G. Mason, 5
Bayview St., Yarmouth, Me.

SELL OR SWAP—Army aircraft receiver,
454-B, range (converted) 2.3 to 5. meg.,
with built-in 110v. A.C. power sup-
ply., complete except for speaker, $10,
plus postage. C. F. Elgasser, Jr., 1920
Fern St., San Diego, Calif.
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THE GREATEST

DEVELOPMENT IN TUBULAR
CAPACITORS IN 25 YEARS

another

C-D first!

now available in"BLUE CUB’*

paper tubular capacitors

Only C-D molded tubulars have welded leads!

* Sturdy welded joints between leads and foil of
capacitor section results in permanent connections;
no intermittents; no open-circuit defects!

* Permanent bond between lead wire and foil

electrodes will withstand soldering temperatures,
shock, vibration and rough handling.

That's why “Blue Cubs”* have become the fastest
selling moulded tubular on the market today.
In addition to '"‘lLeadweld”* terminals you get all
these “‘Blue Cub” plus features:

STYRICASTS* MOULDED—The only tubular cast in
plastic after Vikane® impregnation. No heat or
pressure to pinch, distort or injure unit.

FIXEDRESIN® CASE—Will withstand temperatures up
300°F. without. softening.

VIKANE* IMPREGNATION—Only C-D tubular capaci-
tors are Vikane®' impregnated—provides high sta-
bility of all electrical characteristics during long
service life.

For fewer servicing headaches, more satisfied cus-
tomers and greater profits — insist on C-D "Blue
Cubs''*l Best by Field Testl

CORNELL-DUBILIER ELECTRIC CORPORATION,

South Plainfield, New Jersey. Other plants in New
Bedford, Brookline and Worcester, Mass.; Provi-
dence, R. |.; Indianapolis, Ind., and subsidiary,
The Radiart Corp., Cleveland, Ohio.
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CONSISTENTLY ‘-DEPENDABI.!

CORNELL-DUBILIER

@ 55> CAPACITORS + VIBRATORS ° ANTENNAS - CONVERTERS
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That's Why

"a! CORNELL-DUBILIER VIBRATORS
-/ ARE YOUR BEST BUY

Printed in U.S.A



