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METALLIZED PAPER CAPACITORS

By WILLIAM M. BAILEY

Vice-President and Chief Engineer
Cornell-Dubilier Electric Corp.
New Bedford, Mass.

PART 1

Use of metallized paper in place of
the conventional alternate layers of
paper and metal foil has resulted in a
new type of paper capacitor that offers
distinct advantages in size and weight
reduction for many applications. In
addition, the new capacitor has a unique
self-healing characteristic that provides
high reliability for its size.

This article will review briefly the
methods used for making metallized
paper capacitors and analyze their per-
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Fig. 1. Self-healing action in metallized

paper capacitor.

formance characteristics one by one.
Limitations and advantages will be em-
phasized equally in comparison with
conventional paper capacitors, to pro-
vide the required facts for choosing
intelligently between the two types.
Basic Concept. The electrodes of a
metallized paper capacitor are an ex-
tremely thin metal layer that has been
evaporated directly onto the insulating
paper as shown in Fig. 1. This metal

layer is so thin that the energy stored
in the capacitor is usually sufficient
itself, in case of a breakdown, to melt
out or vaporize the metal layer in the
vicinity of a dielectric fault. This self-
healing action separates the fault in the
paper from the metal electrodes by a
sufficiently long insulating path to with-
stand the operating voltage.

The energy required to insulate a
fault should be small enough to pre-
vent excessive deterioration of the di-
electric near the breakdown point. This
necessary condition for self-healing is
achieved when the thickness of the
metal layer is about oneshundredth the
thickness of the usual aluminum foil.
Such a thin conducting layer cannot be
handled as a self-supporting foil, but
can readily be applied directly to the
surface of the insulating paper by an
evaporation process.

Obtaining Optimum Self-Healing.
The effectiveness of a fault-clearing
burn-out is dependent on the type of
metal deposited on the paper, the spe-
cific resistance of the metallic layer, the
thickness of the layer, and the structure
of the layer. The lower the heat of
evaporation, melting point, and boiling
temperature, the smaller will be the
energy required to get a clean and suf-
ficiently large burn-out of the metal
electrode around a fault.

As the metallized layer is made thin-
ner, its electric resistance increases, the
burn-out arc quenches itself faster. and
the burn-out area is reduced. Thick-
ening the deposited metallic layer, on
the other hand. increases the possi-
bility of mechanical destruction of the
dielectric. Thicker electrodes also re-
duce the burn-out area, because with
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the greater mass of metal per surface
unit the energy available for evapora-
tion boils out less area of metal. There
is thus an optimum thickness of me-
tallic layer for a given metal.

For aluminum and zinc, the two
metals most widely used for the metal-
lic layer, the optimum thickness is about
three-millionths of an inch. Such thin
layers of metal cannot carry the high
concentration of current that exists in
the wvicinity of a flaw: in this region,
then, the metallic layer acts as a fuse
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Fig. 2. Conducting particles in capacitor

paper makes it essential to use a mini-

mum of two interleaving layers between

the foil electrodes of conventional paper
capacitors.

and either oxidizes, vaporizes, or melts
into isolated globules to insulate the
area of the fault from the electrode.

The foil in ordinary paper capacitors
is about 250 millionths of an inch thick.
This foil can carry the short-circuit
current produced by a fault, hence
ordinary paper capacitors stay short-
circuited permanently once a fault de-
velops.

How Conventional Paper Capacitors
Fail. Breakdown in a foil-paper capaci-

tor may be thermal due to excess heat
causing deterioration of the dielectric
at the hottest spot, or electric due to
sudden application of a voltage exceed-
ing the breakdown electric field strength
at some weak point in the dielectric.
In either case, ionization takes place in
the residual gas between the layers or
in the insulating paper itself. This
action builds up rapidly due to further
ionization by collision of electrons, pro-
ducing an avalanche of ions and elec-
trons that destroys the dielectric me-
chanically. With no dielectric at the
location of the breakdown, the metallic
electrodes virtually are connected to-
gether and short-circuit the conven-

tional foil-paper capacitor. It must
then be discarded.
Faults in Capacitor Paper. In the

manufacture of capacitor paper it is
impossible to avoid small holes in the
paper, and equally impossible to avoid
inclusion of small conducting particles.
In winding a conventional paper capaci-
tor made with only a single paper
layer, it would therefore, be short-
circuited the instant a conducting par-
ticle was reached. For this reason,
conventional units require at least two
layers of paper insulation, as in Fig.
2A. For the lower voltage ratings two
layers are sufficient because there is
slight probability of two faults in the
paper coinciding with each other. For
higher voltage ratings more inter-leav-
ing layers of paper are needed, as in
Fig. 2B

The smallest number of layers with
which a standard foil-paper capacitor
can be wound is six, as shown in Fig.
3A, since there are two foil layers and
each requires two paper layers. The
corresponding metallized construction,
in Fig. 3B, requires only two layers,
which greatly simplifies manufacturing
problems. There is even a type of
metallized paper construction, using a
comb-shaped pattern of metallized coat-
ing, that requires only a single layer
and provides the ultimate simplicity in
capacitor winding.

In figuring the voltage rating of a
conventional paper capacitor, one of the
sheets of paper cannot be considered as
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insulation because of the conducting
flaws in the paper. Thus, a unit with
two layers of paper is considered as
only one layer from a voltage break-
down standpoint; likewise, three layers
count as two, and four as three. This
makes the conventional paper capacitor
much bulkier than it would be if a
perfect insulating dielectric were ob-
tainable.

The extra layer of paper is elimi-
nated in metallized paper capacitors
not by getting a more perfect insulating
paper, but instead by isolating each flaw
in the paper automatically during manu-
facture.

Making Metallized Paper Capacitors.

A brief review of methods used in pre-
paring, winding, impregnating, and
housing metallized paper capacitors will
aid in understanding the special fea-
tures of these capacitors. This back-
ground information, equivalent to that
obtained by a trip through the Cornell-
Dubilier factory in New Bedford, Mass.,

will greatly assist in choosing between
conventional and metallized paper ca-
pacitors for each particular application.

Lacquering the Paper. Though the
surface of highly satinized capacitor
paper appears smooth to the naked eye,
it is by no means even. Under exam-
ination in an electron microscope, the
paper is seen to have fibers, crags, and
valleys amounting to a thickness varia-
tion of almost half the nominal thick-
ness, as in Fig. 4A. If metal were
evaporated onto such a surface, the
metal vapors would penetrate the de-
pressions and pores of the paper, pro-
ducing sharp points that would reduce
both the ionization voltage and break-
down strength of the capacitor. For
this reason, an insulating coating such
as lacquer is applied to the capacitor
paper before it is metallized. The lac-
quer fills the depressions, as in Fig. 4B,
leaving a smooth surface on which
metal can be deposited.

Metallizing the Paper. Zinc and

CAPACITOR
BEING
WOI\JNO

(A)

ORDINARY
FOIL-PAPER CAPACITOR

P — INSULATING PAPER
F — METAL FOIL
MP — METALLIZED PAPER

CAPACITOR
BEING
WOUINO

(8)
METALLIZED
PAPER CAPACITOR

Fig. 3. Comparison of winding machines required for the two types.
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aluminum are the two metals most
widely used for metallized layers. Both
are deposited by evaporation of molten
metal as the paper is moved past in a
large vacuum chamber. Zinc, which
boils at about 500°F., can be evap-
orated from an electrically heated cru-
cible inside the chamber, using rela-
tivelv simple equipment. Aluminum
with its higher melting point and
higher corrosive action in the molten
state cannot be evaporated from cru-
cibles: instead, it must be evaporated
off a tungsten heating wire in the
chamber under carefully controlled con-
ditions.

The metallizing process is a2 batch
process, wherein usually one roll is

Steps in making metallized capacitor paper.

coated at a time. The vacuum cham-
ber is heavy steel with external con-
trols by which the process can be con-
trolled once started. The lacquered
paper roll and the aluminum are prop-
erly placed therein, the chamber is
sealed and pumped down, the electric
heating element inside is energized to
evaporate the metal, and the electric
motor is started that moves the paper
past the evaporated metal cloud at
precisely the correct speed to give the
desired thickness of metal deposit on
one side of the paper, as in Fig. 4C.
One disadvantage of zinc is its vul-
nerability to moisture, which eats away
the zinc coating and reduces the capaci-
tance correspondingly during use. Seal-
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ing against moisture is thus extremely
important when the coating is zinc.

Another drawback of zinc is its
higher electrical resistance than alumi-
num, which results in a slightly higher
power factor. This is of little or no
consequence in telephone work, but
may be important in other applications.
In Europe, however, zinc is widely used
as the metallized coating for practically
all applications, and performance is
claimed to be entirely satisfactory there.

Aluminum is the metal used for the
coating in most metallized paper units
on the market in this country. The
speed of the paper and the rate of evap-
oration of the metal in the vacuum
chamber are carefully controlled to
produce a metallized layer about 3
millionths of an inch thick, which gives
the optimum compromise for the vari-
ous factors affecting performance char-
acteristics.

Margins. Metallizing is applied to
relatively wide rolls of paper for eco-
nomic reasons, and the coated rolls are
subsequently slit to the desired widths.
Once the paper is in the final width,
the metallized coating must be removed
from one margin of each small roll to
provide insulation against shorts when
the capacitors are wound. The metal-
lized paper is run over one metal con-
tact roll to another roll that is insulated
except for the width of the desired
margin, and the foil in this marginal
area is burned off by applying a voltage
of appropriate value to the two metal
rolls. The metallized layer is burned
off by the high current density result-
ing from the voltage. An alternative
procedure, used chiefly with zinc, in-
volves masking the blank paper during
the evaporation process to leave the
required insulating margins.

Preliminary Fault-Clearing. Before
the metallized paper is slit into the
final widths, it is usually run between
two metal rolls between which a volt-
age is applied. This removes the metal
lized coating from the vicinity of each
fault one by one, as in Fig. 4D. If
all the faults were left for simultaneous
clearing after winding, much heavier
fault-clearing currents would be needed

and there would be danger of damag-
ing disruptive discharges.

Winding. Metallized paper capaci-
tors are generally made with noninduc-
tive construction. This is achieved by
winding the units from two rolls of
metallized paper with the insulating
margins at opposite ends, as shown in
Fig. 5.

Use of two metallized layers with
oppositely positioned margins provides
each end with an insulating margin as
well as electrode extensions so that oppo-
site electrodes project at opposite ends.

Comb-Pattern Printing. Another type
of metallized paper capacitor construc-

INSULATING

MARGIN

i

i

1]

II

fll

II
INSULATING y
MARGIN
AN

. CAPACITOR

BEING WOUND
Fig. 5. Two-layer winding arrangement

used in metallized paper capacitors.

tion requires only a single layer of
metallized paper, giving easier winding
and still more compact construction,
Instead of providing an insulating mar-
gin along one side of the strip of metal-
lized paper, the foil is burned off in a
comb-shaped pattern as shown in Fig.
6 to separate the metallized layer into
two sections. The pattern is so de-
signed that the length of each rectan-
gular cycle of the pattern is equal to
the circumference of the turn on the
capacitor at its position in the roll.
Thus, the width of each rectangular
pulse of pattern increases by 2 7 times
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C = Circumference of innermost layer
T = Thickness of metallized paper
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Fig. 6. Comb-pattern arrangement giving single thickness of paper between electrodes.

the thickness of the paper (about 6.28
times 0.00035 inch for standard metal-
lized aluminum paper). When this
condition is met, the rectangular pulses
are directly over each other on succeed-
ing turns, with alternate pulses con-
nected to opposite ends of the roll.
The ends of the finished roll can then
be sprayed with molten copper for
connecting purposes just as mentioned
below with two-layer construction.

The comb-shaped pattern-printing
technique was developed by Hunt in
England, and is widely used there. In
the United States it is used chiefly for
low-voltage capacitors with small ca-
pacitance values.

Burning of the comb-shaped pattern
requires a separate burning wheel for
each size of capacitor. The circumfer-
ence of the pattern whee! must equal
the total length of paper in the capaci-
tor, and the embossed pattern on the
wheel must be precisely machined to
meet the requirement that the rectan-
gular pulses exactly overlay on all
wound layers.

Higher voltage ratings are obtained
with comb-pattern metallized capaci-
tors by spreading out the metallized
rectangles as in Fig. 7, so there is one
full turn of insulating paper between
adjacent pulses. This gives in effect
two layers of paper between the elec-
trodes, even though only a single strip
is wound as before.

Molten Spraying of Ends. After
metallized paper capacitors are wound,
molten copper is sprayed over each end
through a masking arrangement that
leaves an uncoated strip across the
diameter of each end for entrance of
the impregnant. The insulating mar-
gin on one edge of each sheet of metal-
lized paper is wide enough so that the
molten spray cannot penetrate enough
to reach the electrode of opposite po-
larity. The copper coating is next
tinned by spraying molten solder on it,
to facilitate later soldering of terminal
leads. END PART 1.

(PART II will follow in May Issue)

riri i

A W g W g W oy

Fig. 7. Actual-size reproductions of comb-pattern metallized paper. The black
of the pattern are the metallized part of the paper strip.

ortions

Upper pattern is used where

only one thickness of paper is needed between the electrodes, while lower pattern is
for higher-voltage capacitors requiring two thicknesses of insulating paper.
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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, if you wish to obtain a position or if you have a
position to offer to C-D readers, just send in your ad.

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

SWAP proposition to offer.

The Cornell-Dubilier Electric Corp. reserves the right 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 effort will be made to include your ad either in the issue being

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

FOR SALE—Modulation xformer for PP
6L6s Stancor 3868, $2.50; Fil xformer 5V,
16A Stancor 52B052, $3.50; Mark 2 with
ant, tuner, mike, phones, power supply,
unconverted, $35; 40 meter 50 watt cen-
ter link coils ceramic base, 50 cents. All
items excellent. George F. Gnandt, Wel-
lington, Ohio.

FOR SALE—Rider Manuals at half
Sams 1, 2, 3, at half price; Rider Chan-
alyst, A-1 cond., $75; counter (Grant
meter) tube checker. Carrs Television
?e?}er, 15-17 Kelley Square, Worcester
, Mass.

rice;

FOR SALE—Superior model 450 light oak
portable in perfect condition with oper-
ating charts, $25. Check or money order
shigaped express collect. Morton’s Radio
8 Sisson St., Potsdam, N. Y.

FOR SALE—Philco radio model CT1l com-

lete with all tubes and cable, excellent,

0 c.o.d. Want Craftsman hand and

wer tools for carpenter and plumber.

ash or trade, Victor Kozma, 1665
Stadium Ave., N, Y. 61, N. Y.

FOR SALE—Meissner signal shifter, factory
built model EX with 10-20-40-80 mtr,
coils, FMX phase modulator and power
supply. All excellent condition, $30 f.0.b.
Howard Wilson, 809 No. 4th St., Man-
kato, Minn.

FOR SALE OR TRADE—2 diamond phono
needles, $7.50 each. Or trade for VOM
or what? ]. W. Landon, Wayne, W. Va.

WANTED—Instructograph or Gardiner code
“'teacher’* in good condition, with or
without tapes. Also want signal tracer
in good condition. George Crist, Litch-
field, Mich.

FOR SALE—BC-22] freq. meter, complete
with 1000 kc. crystal and calibration
book. Power supplir, modulation, and
gilot light built in. In good shape, $80.
ay Doornbos, 2529 B Kala-
mazoo, Mich.

rook Dr.,

FOR SALE OR TRADE—Emerson battery
portable with tubes, less batteries, §10.
Also have many_used radio chassis and
a.c-d.c. radios. Louis A, Goldstone, 1279
Sheridan Ave., Bronx 56, New York.

FOR SALE—Precision E-200 sig. gen., $48;

* Precision 844P, VOM, §28; G. E. TC3
tube tester, $45; Weller soldering gun,
$10. Or dll four for $120. Send for list.
Eugene Perkins, 1857 Arlene Ave., Day-
ton 6, Ohio.

WANTED—One VVC60-20KV: two VC25-
20KV or 32KV vacuum capacitors, Must
be reasonable. C. Borysevich, 1066 Pres-
ident St., Brooklyn 25, N. Y.

TRADE—Television tubes 10BP4, 12LP4, and

television projection parts. Logan T.V.
4Slervl:i"ce, 1128 Wagner Ave., Philadelphia
, Pa.

WANTED—A new or used 6V7 radio tube.
State price. Leo Teply, Geddes, So. Dak.
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WANTED--Rider’'s Manuals, Nos. 11, 16,
17, 19, and 20. State volume number,
rice wanted, condition. ]. O. Basham,
Itamont, Covington, Va.

FOR SALE—Meissner 8-C FM tuner, $25.
Also Brush RC-20 cut‘ler and PL-20 pick-
up, make offer. 5 3066 Living-
ston Rd., Cleveland 20

SALE OR TRADE--30-06 M17 Enfield rifle
converted to sporter, military sights re-
moved, new J 2.5 telesco added, per-
fect condition. Will sell or trade for
receiver, or TV set in good cond. Tom
Dugan, P.O. Box 411, Syracuse, N. Y.

FOR SALE—Radio Cratit, all issues 5 years,
‘44, ‘45, '46, '47, '48, good cond. First
reasonable offer. S}u express collect.
Harry Hickey, Benld,

WANTED—Hallxcraher S-38B or snmilar
?e, Meigsner FM tuner m (? d cond.
Ernest Mueller, rlton St.,

East Orange, N. |

FOR SALE—National N. C. -109 FM tuner,
table model case, perfect condition, best
offer. Roy Gallagher, Mon-Yough Broad-
casting Co., Inc., Mc Keesport, Pa.

SELL OR TRADE—Electro-Voice crystal
microphone, model Cardax 950, $I5.
Want good used 12-15'' speaker or
Pilotuner, or Livingston pickup with
GE reverslble carfridge. A. Brown,
2463 E. 15 St., Brooklyn, N. Y.

FOR SALE—Tubes and stock from recently
closed service shop. Also American
Flyer Train sets, radio test equipment.
Send for list. B. Blatt, 8 First 5t., Haver-
straw, Y.

SELL OR TRADE—1936 Ford truck. Want
scope, Heathkit, or any other worthy
scope kit, or a small short wave rec.
Al Fmella 76 Dayton St., Newark 5,
New Jersey. -

WANTED—AN/APR-4 rec., tuning units;
ARC-1, ARC-3, TS-174/U, radar, lab
equipment, tubes, etc. Price and
scribe in first letter. Littell, Fm‘l’ulls
Box 26, Dayton 9, Ohio.

FOR SALE—I8 Photofact binders in good
condition, . Or $2.75 in broken
R & D Radio & Appliance Serv., 110 S
Union St., Dodgeville, Wisconsin.

WANT—Radio course (up-to-date). Also
signal generator and other testing equip.
Must be for 25 cycle. Give full details.
Wesley Kay, 230 Wyandotte St. East,
Windsor Ont., Canada

WANTED—I12 volt to 50 volt filament We
recelvmg tubes at lowest prices. il
also trade, equal value, in tubes. Send
our list for ours. Madlinger's Radio
ex—wce,Y 478 Woodward Ave., Brooklyn

7,

SELL OR TRADE—4 x5 enlarger, timers,
electronic time switchers, photo analyzer
(densitometer), cameras, and complete
darkroom equlﬁlfent Wan‘l communica-
tions and/or receiver. [. R. Floyd,
4300 Rusk, Houston 3, Texas.

FOR SALE—5" Eico sco&e latest model
for FM-TV; model 288X Hickok sig. gen.;
Weston VOM model 677; NRI resistor-
cond. tester, Heath battery eliminator.
Best offer. Robert M. Martin, Box Q,
Umatilla, Fla.

FPOR SALE—Two 8'* electromagnenc speak-
ers, both §l1; also one 10 $10; Federal
enlarger model 2 Shurite 0-15
voltmeters, ac-dc . bo‘lh $3.25; GE ra-
dio, $15; agazines, §$18. Charles

;{a%myServxce, 170 Barbey St., Brooklyn

FOR SALE—Back issues “Radio Broad-
cast,” Dec., 1925, to April, 1930, in-
clusive; '‘Radio,”’ May, 925 to M
1928, inclusive, also ]anucxry 1
March, 1929, July, 1930. Make offer.

ene B. chrman, 68 Homestead Ave.,
Bn geport 5, Conn.

SELL OR 'I'RADE—Exco sxgnal generator,
excellent, facto built, $45. Leon
Cammarata, 2272 West Sth St. Brook-
lyn, New York.

SWAP—Na‘honal NC-108 FM; RCA 30 watt
her, Pres‘lo IS5 recorder; Vomax
VT@M 24" x 344" Busch Pressman,
photo equip.; power tools, etc. Want
anything philatelic. Stanley Roszewski,
22 Ellington Ave., Rockville, Conn.

TRADE—Simpson model 29 heavy duty
dual movement direct current milam-
meter, 4l5'" scale, 150-0-150 ma. Want

cket VO or VOM, or what have you?
r:seph R. Cooper, 1096 West Farms Rd.,
New York 59, N.

SWAP—National FB-7 receiver with pre-
selector um‘l complete with three sets
coils (A, B, C) and power supply. Want

eneral s‘lcunp collection, 1940-50. Frank
i Arsenault, . 1184 W. 1lth St Son
Pedro, Calif.

FOR SALE—Riders Manuals, 9-14 inclusive;
Precision EV-10 VTVM with RF-10 probe;
E-200 sig. gen.; end 912-P tube ‘les‘ler
Good condition. A. ]J. Counradt, 20 Fair-
field Ave., Jamestown, N. Y.
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FPOR SALE—Sylvania 7'’ service oscillo-
scope, type 132, excellent, $95. Joe's
Radio-Televigion Serv., 330 Garfield St.,
Nanticoke, Pa.

FOR SALE—75 watt Masco amplifier, $50;
2 Turner dynamic mikes with stands, $40;
University 25 watt horn, §25. All good
condition. M. Kanner, 3326 Mermaid
Ave., Brooklyn, N. Y

SELL OR SWAP—Presto K-10 disc recorder;
Meissner EX sig. shifter; ‘lagaes for TG-10
keyer; Rider's 1-17; PEl03 dynomotor;
Hallicrafter SX-17 rec; test equip.; ham

ear. Brown Taylor, 717 Currey Rd.,
ashville, Tenn.

FOR SALE—Sacrifice due to ill health:
Precision tube and bat. tester; Superior
tube and set tester; Superior S.G. Feiler
TS-2 sig. anal‘yzer,- Aerovox capacitor
tester; pocket VOM meter. ]. M. Mer-
rill, 493 E. 164 St., Bronx 56, N. Y.

FOR SALE OR TRADE—Fada FM tuner;
Eicor tape recorder; G.E. tube tester;
16mm motion picture machine. What

have you? Wm. P. Henninger, 27 N.
Market St., Elizabethville, Pa.

TRADE—Transmitter and rec. models 407A
and 736], complete. Want General Ra-
dio Impedance bridge model 650A and
oscillator  650-P1 or Twin-Trax model
710B or 810B tape recorder. New York
City greferred. . W. Robin, 1552 Dahill
Rd., Brooklyn 4, N. Y.

FOR SALE—Philco auto radio, model CT11,
complete in excellent working cond.,
$7.50; Hoover vacuum cleaner, model 700
in working order, §5. V. Kozma, 1665
Stadium Av., New York 61, N. Y.

TUBES WANTED—Send your list indicat-
ing details for my cash offer. . N.
ge%gler, 136 Liberty St., New York 6,

SELL OR TRADE—Collins FM tuner, cost
$125; Collins AM high fidelity TRF tuner,
cost $135. Both for $200 or late model
12 to 16 h.p. Johnson or Evenrude out-
board. Fred E. Saron, 844 E. 13th St.,
Brooklyn 30, N. Y.

FOR SALE—Excellent auto radios, Motorola
model 608, 508, and 708 Tucker. George
é\;lfku, 5427 Homer Ave., Cleveland 3,

io.

FOR SALE—Late model RME69 with match-
ing speaker, crystal filter, and noise
limiter. Has had excellent care by
owner. Schematics included, $60 f.o.b.
Detroit. Wm. W. Skinner, 6208 Neff Rd.,
Detroit 24, Mich.

WANTED—Riders Manuals 1 to 8 incl., 12,
13, and 15. State price. Bert Polfus,
1236 Monroe St., Benton Harbor, Mich.

FOR SALE—Hi%g'ms 22 cal. rifle, model
10316, $15; .C.P. multitester, model
450A, $20; modern Western Elec. dial
telephone, $15. All items in A-1 cond.
Lewis Mascara, 197 McKay Ave., Hunt-
ington Sta., L. I, N. Y.

WANTED—Instructions for Triplett profes-
sional, all-wave, all-purpose tester, mod-
el 1175-B. Also second-hand radio i::ooks,
or any other equipment to get me started
in radio. M. Boland, 769 St. Marks Ave.,
Brooklyn 13, N. Y.

WANTED—Model E-200C Precision signal
enerator. Should be in working cond.
lifford D. Lessig, R.D. 1, Riegel Ridge

Rd., Milford, N. ?

SWAP—Simpson 240 multi-meter in leather
carrying case for Brigsgs-S‘lraﬂon gas
ﬁo‘lgr or ? G. E. Cline, Box 701, Emmett,

aho.

WANTED—Beat-up BC459 with oscillator
section still o.k. State cash price. Must
be BC459 only. C. Gabler, 1307 Merriam
Ave., New York 52, N. Y.

WANTED—Short wave receiver, such as
National or Hallicrafter. Send descrip-
tion and price. H. Latko, 1922 Dickens,
Chicago, Il

WANTED—Oak Ridge signal generators,
model 103 or 104, or good tube tester.
Have cash and following to trade: en-
larger for 7" or 10°' TV set, Precision
832-S multitester, rifles, revolvers, etc.
John Arnold, P.O. Box 84, Bluffs, Il

WANTED—Second-hand radio test instru-
ments. Inquire by mail. G. Rolloff,
;7‘13 % 121 St., Apt. 3, New York City,

FOR SALE—Riders Manuals, 1, 3, and 4,
complete no pages missing, $4 ea, Also
Philco model 070 sigb. gen., works but
needs minor repairs, best offer. Floyd F.
Price, R. D. |, New Haven, Ky.

FOR SALE—Radio equipment and books;
7 radios, table models, from 1941 to
1949; also tubes and other items. Write
for list. Hersh Walk’'s Radio Service,
Morrisdale, Pa.

FOR SALE—Tieler Electronic Stethoscope,
model TS-3A, excellent cond., facto:
built, operating instructions included.
Cost $35, will sell for $25. Stanley Silvia,
16 North St., New London, Conn.
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FOR SALE—Precision EV-10, VIVM, per-
fect cond. Precision 954G portable tube
checker and set tester, battery tester,
latest tube data and adaptors. Like new.
Bestﬁrice. Allan Matros, 5409 - 3 Ave.,
Brooklyn 20, N. Y.

FOR SALE—U. S. television projection set,
T-530, 36 tubes, 22’ x 30'' screen, 4-
band AM - FM - SW radio, needs re-

irs. Cost $1600, sell for $250 f.o.b.
i R. Hein, 418 Gregory St., Rockiord,

FOR SALE—Model 180 wire recorder, com-
plete with two removable take-up drums
and about 8 hours of wire, used very
little, good condition. Will sell cheap.
Melérin E. Barnette, Box 154, Pendleton,

FOR SALE—Recently purchased Hammar-
lund Super-Pro SP400-X, complete. Best
ofter. Vincent Pellettieri, 5523 - 31 Ave.,
Woodside, L. I, N. Y.

FOR SALE—Store, Radio-Television-Appli-
ance, Sales-Service. Complete, tools,
equip., stock, parts, tubes, 2,000 custom-
ers. Also 3 room apt., steam heat - hot
water, $40 rental, est. 19 yrs. M. Funk,
114 Ralph Ave., Brooklyn 21, N. Y.

WANTED—One or more tape-type decod-
ing machines with tape puller and stylus
in good cond., motor or spring drive.
Please quote price and all particulars.
Metropolitan Radio Service, 4387 Elston
Ave., Chicago, Il

FOR SALE OR TRADE—Rider Manuals, 1
through 13, complete, §160, or will take
laboratory type oscilloscope or modern
Mutual Dynamic tube tester. G.:E. How-
?rth, 216" First Ave. East, Oskaloosa,
owa.

SALE OR SWAP—Have Lionel train and
accessories in excellent cond., cost §30.
Will swap parts or whole for the follow-
ing Heathkits in excellent condition: elec-
‘tronic switch, signal tracer, battery
eliminator, audio generator, or conden-
ser checker. R. J. Sandretto, 590 Fur-
. long Rd., Sebastopol, Calif.

FOR SALE OR TRADE—Hanm station, tubes,
extras, etc. Need scope, tube checker,
sig. gen. Also need watchmakers lathe,
stake, jeweling set, cabinets, etc. R. A.
Willicms, R 1, Box 210A, Redlands, Calif.

SELL OR TRADE—Radio tubes, all hard to
?et types, want quantities traded in 7
0, and 12 inch sets, also good used
ic, tubes if cheap. Write for lists. Ray
owell Radio, 1640 Steiner Ave., Birming-
ham, Ala.

WANTED—1927 to 32 radio sets, must be
in working condition and original speak-
ers, for a.c. Chester Wc%ren, 51 North
Central Ave., Buffalo 12, N. Y.

FOR SALE—Coin operated timers, complete
with coin slot and money box with lock.
Operate one hour for 25 cents. Suitable
for coin operated radios. $2.50 each.
McKay Radio, 4015 MacArthur Blvd,,
Oakland 19, California.

FOR SALE—Radio sales and service busi-
ness. Well established, pays well, 20
years in same location, city of 22,000
with large trade area. W. S. Hillsman,
205 N. Deleon St., Victoria, Texas.

FOR SALE—T-23/ARC-5 xmitter, with tubes,
less crystals, s M-D-Z!ARC-S modulator
with dynamotor, $10; C-40/ARC-5 control
unit, $2. All excellent. E. J. Mack, 82
B'way, Bayonne, N

TRADE—Receiving tubes, meters, trans-
formers, and other radio gear. Want an
inexpensive enlarger, mm camerda,
and other photo supplies. I can also

. use some radio test e%uipment. Roman
Spinner, 1236 Ave. S, Brooklyn, N. Y.

SALE OR TRADE—Intercom system, Philco-
phone. Two pushbutton master stations
esach with six station capacity and eight
staff stations to call one master. Good
condition, will trade for hi fi amplifier.
B. H. Gerard, East Parkway at Central,
Memphis 4, Tenn.

FOR SALE—Meissner 8C FM tuner in fac-
tory carton, used about 2 months, per-
fect cond., cost $44.08. My price $35
f.o.b. Harold Garrett, 711 S. New York,
Sedalia, Mo.

FOR SALE—Two RCA 833-A with | John-
son socket, $45; two C-D 25 mifd., 2,500V
d.c. photoflash capacitors, §10 ea.; two
230V a.c. Superior powerstats 3 A., 810
VA. §12 ea. All above good cond.
Arthur Koehler, 130 Wadsworth Ave.,
New York 33, N. Y.

SELL OR SWAP—Sams 1 to 8 like new,
binders. Want tape recorder, camera,
movie equip., adding machine, hand
printing press, new 600-16 tires, 15"’
elec. drill, bench grinder or drill press.
Andre Chapdelaine, 122A No. Quinsiga-
mond, Shrewsbury, Mass.

TRADE—26 new Duotone No. 12 Ls. s
phire recording needles listing at $5.50
ea. Want 1951 Heathkit oscilloscope kit
or used Hallicrafter receiver. Also have

ood Kodak syncro flash unit No. 2.
. Lachance, 26 Howard St., Lewiston,
Maine.

APRIL, 1951
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WANTED—Precision model E-200C signal
generator. Must be in A-1 shafe. ill
gdy cash. Chas. S. Brotzman, 173 Main

t., Mexico, Maine.

WANTED—Cheap radios, radio books, ra-
dio parts, photo ecguip., etc. Send de-
tails and prices. . Asif Akhtar, Jafri
Shop, Mahiar Mansion, Jackson Road,
Keamari, Karachi, Pakistan.

FOR SALE—Complete files of transactions

Inst. Radio Er:jg., 1920 to date; also
Q.S.T., 1923 to date, all bound in brown
cloth. Make cash offer. ]. C. Jensen,

Nebraska Wesleyan University, Lincoln
4, Nebraska.

FOR SALE—NRI VOM vacuum tube, 20,000
ohms per volt, ranges - d.c. 0-450 - a.c.
0-550 ohms, 0-100 meg., operating in-
structions and schematic diagram, less
batteries, §10 postpaid. Ben Marconi,
120 Gatling Pl., Brooklyn 9, N. Y.

FOR SALE—Hallicrafters S40A receiver in
excellent condition, $§60. Joseph Zamoyta,
21 Lincoln Pl., Brooklyn 17, N. Y.

FOR SALE—G.E. JFM90 FM tuner in a
distinguished handsome cabinet simulat-
ing a set of books. Excellent condition,
$15. N. Hulemark, 130 - 75th St., Brook-
lyn 9, N. Y.

FOR SALE—Rider Manuals, 1-5 abridged,
6, 7, 10, 12, and 13 in excellent cond.
with index for 1-10, $70 postpaid. Maga-
zine back issues for 1/, publisher's price.
James Ahl%ren, 1807 H St., N. W., Wash-
ington 6, D. C.

SELL OR TRADE—Have about 25 magnify-
ing lenses, various sizes, \V{Jes. and
colors. Write for listing. ill accept
reasonable offer for entire lot. T. T.
Feibleman, 1803 Louisiana Ave., New
Orleans, La.

WANTED—McMurdo-Silver 701 transmitter,
with coils for 10 and 20 meters. Also
need xtal and pwr. supply. Will pay
cash. H. ]. Burton, AFS Field Engineer,
625th AC & W Sqdn., APO 942, c/o P.M.,
Seattle, Wash.

FOR SALE—Rider Manuals, 1 to 17 inclu-
sive. 1 to 5 condensed in 1 vol. No. 13
missing. Total of 12 books, $120. Dun-
bar's Radio, 571 Edinburgh St., San
Francisco 12, Cal.

SELL OR TRADE—Surplus receiver in ex-
cellent condition, similar to the BC-348,
but much better. Write for details and
Ehotograph. Want TV set. R. H. Bender,
29 Perry St., Columbia, Pa.

FOR SALE OR SWAP-—Elkhart silver plated
trumpet in excellent condition, $40 cash,
shipped prepaid; or stamp collection
worth $40. Will swap for wire or tape
recorder in good running cond. .
Donald Curtis, Box 13, Watson, La.

FOR SALE—Eico model 425 push full
scope, factory aligned and in excellent
working condition, all instructions and
gsapers included, $45. IoseBh A. Frazier,

10 Packard Ave., Van Dyke, Mich.

WANTED—Late Nilson’s Master Course in
Radio Communication for cash. L. C.
Chapman, Rt. 1, Fairhope, Baldwin Co.,
Alabama.

WANTED—TV service instruments. State
price and condition. Blais' Radio Serv-
ice, 282 Pleasant, Berlin, N. H

WANTED—Hallicrafter or any communica-
tion BC 348. Need one 200 to 500kc.
Florida Air Srv., Radio Div., Box 6284,
Jacksonville, Fla.

FOR SALE—TV chassis, 3 x 15 x 20",
fompletetwith 21 socgaegsd tell'minailstrips,
outs for parts, g plus shippin
c%r es. Aladin Radio Service, 20%
Schiller St., Buffalo 6, N. Y.

FOR SALE OR SWAP-—RCA 621TS 7'' mag-
netic deflection TV receiver, good work-
ing condition, complete. First $50, or
wgat have you? Jack M., Gutzett, 75-02
168 St., Flushing, L. 1., N. Y.

FOR SALE—Janette rotary inverter, 110V
d.c. - 115V a.c., 300W, $50; 25W phono
inverter, $4; Webster 156-1 changer §9.
Barton Koslow, 515 West End Ave., New
York 24, N. Y.

FOR SALE—Volumes 7, 8, and 9 of Rider
Manuals. All in perfect cond., §6 eaq.,
c.o.d., or all three manuals for §I5.
Thurk’s Radio & Appliance Co., Woods-
boro, Texas.

FOR SALE—Doz. Solar surplus condensers,
2 x 3500 MF at 25V, $2 ea. c.o.d. Also
some 4.5 F coil air trims, $1 ea.
c.od. B. Gallina, 380 N. 7 St.,, Newark,
New Jersey.

FOR SALE—Turner microphone, excellent
freq. response, model 20X, with 5 yards
cable and plu%, nearly unused, Sz A.

H4. ];IUSSYO' 160 Sherman Ave., New York

.

WANTED—Transmitter-receiver for private
gircraft. Must be 6V, and perfect. Either
1-f or VHF xmitter, and 200-400kc. rec.
State grice. John W. Findarle, Rt. 1,
Box 1061-G, Modesto, Calif.
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1o/ U Wiith the Lemiared

AND THE DEMAND IS PHENOMINAL — far beyond our material limitations
<« but be patient and yaur arder will be delivered. We are distributing
TELE-ROTORS uniformly throughout all TV areas . .. so wait ... don’t
campromise with quality. YOU CAN’T BEAT A TELE-ROTOR!

-ty
[

surens

This heavy-duty TELE-ROTOR has no maich! It's more
powerful . .. will turn any TV antenna array under any
weather conditions. Easily installed ... it is trouble-free
in performance. Easiest of all ta operatel

MODEL TR-2 .. . ratotor with "composs control” cabinet hoving
illuminated *perfect pattern® diol... (uses 8 wire cable) ... $49.95

The new TELE-ROTOR "CUB" is ideol for average instailations.
The same husky motor os the Heovy-Duty model . . . the "CUB”
is the fastest and eosiest of all rototors to install. All-In-Line
design . . . with true in-line thrust between antenna ond mast.
The 3" STEEL shaft rotates on a case hardened steel ball.. .

with inline reamed oiless bearings.

MODEL S02A. ... . rototor with plastic control cabinet having indicating
meter for “hoirline™ tuning. (Uses 5 wire coble) . . . ... 54495

MOOEL SO01A....... rototor with control cabinet having end-of-rototion

signal. Light Hoshes every 7.2° showing antenna is turning. (Uses 5 wire coble)

.. 334,95




STILL THE FINEST for all broadcast applications!

only C-D and Faradon

high power mica transmitter capacitors

have all these features:

Low loss, white glaxed ceramic, cylindrical case

Provides long creepage path between
terminals. Minimum size for safe rating.
Eliminates bushings and corona troubles.
Impervious to climatic changes. Uniform
voltage gradient distribution.

Cast al end-cap ter Is - Low re-
sistance, wide path, positive contact. Per-
mits space-saving mounting for series,
parallel, and series-parallel connection.

¢ India ruby mica tested electrically and gauged
for uniform thickness - - Assures low power-
factor, high voltage breakdown and
equalized loading.

® Individual sections tested for voltage and
capacity — Assures uniform loading.

® Patented series mica stack. Eliminates coro-
na and atfords uniform voltage gradient.

® Vacuum impregnated assembly - Provides
high insulation, low losses, no air voids.

® Special low-loss filler — Reduces stray field
losses and protects against humidity.

Type 51 capacitors and other C-D capacitors, including Faradon types
manufactured exclusively by Cornell-Dubilier, available through all

authorized C-D distributors. Write for catalog.
CORNELL-DUBILIER ELECTRIC CORP. , South Plainfield, N. J.

‘CORNELL-DUBILIER

CAPACITORS

BEST B Y

1910 1931

FIELD

™E“S T

iary, The Rodiert Corp., Clevelond, Obis

Othor plants: New Bedford, Combridge ond Wercester, Mess.; P

R. L.; Indi is, Ind. ond





