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SERVICING BY
SIGNAL TRACING

by JOHN F. RIDER

Although this book has been out only two months
it 1s already through its second printing—e~:dence of
the tremendous interest in this new method of ser-
vicing. Radio technicians, manufacturers, emgineers,
all have endorsed this system, which nzkes for
quicker, easier, more profitable work. Wratten by
John Rider, who developed the system, tms book
should be read by every serviceman interested in
making more money today and tomorrcv. For
Servicing by Signal Tracing is a method far locating
defects which can be applied to any receiser ever
made, or any receiver that ever will be mace. It is
as applicable to sets of one type of circuit as another
—to sets of any and all sizes. This book explains,
step by step, this easy method of locating 1 defect
that has caused the signal in a set to dejart from
normal. This method can be applied not ar y to re-
ceivers but to PA systems—frequency T adulated
receivers—and yes, television; in fact, any € ectronic
equipment through which a signal passes. 'Set vour
copy of this book—it’s a bargain!

360 Pages—MHard Covers—Heavily lllusirated—
Only $2.00
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publisher
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RIDER MANUAL

VOLUME X

1664 Pages Price $10.00

New make-up and greater coverage of Volume X
has won the instant approval of thousands of service-
men. This new and popular make-up is the result of
suggestions made by servicemen themselves. Elimi-
nation of duplicated data and all elementary, com-
monly known information, permitted coverage of
complete essential data on over 750 more sets than
in any previous issue . . . making Volume X the
greatest value ever offered in a RIDER MANUAL.
Get vour copy of Volume X now . . . and judge for
yourself!

YOU NEVER KNOW what old set is coming into your
shop—and the older it is the less familiar you are with it.
Thergfore, you need all the data contained in the ten volumes
of Rider Manuals. With this wealth of servicing information
at your finger tips you can work faster—make bigger profits.
Be sure you have all ten Rider Manuals.

ALL TEN
RIDER
MANUALS

“The Serviceman’s Most
Inexpensive Necessity’
}olume Price Covering
X $10.00 1939-40

IX 10.00 1938-39
VIIT  10.00 1937-38
VII 10.00 1936-37
A% 7.50 1935-36

\4 7.50 1934-35
v 7.50 1933-34
It 7.50 1932-33
II 7.50 1931-32
I 7.50 1920-31

Fill-in Today!
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EDITORIAL

ULIUS C. BUETTNER, Jasper, Indi-
J ana, writes us that he has quit the

service business. He figures his
"average earnings were about five and
a half cents an hour. This low figure
due to the high overhead (instruments,
stock and transportation). The public
does not want to pay for good service,"
he says ". . . the pay is less than that
for a garbage collector. . . ."

Be that as it may, the Economy Radio
Service in Gloversville, N. Y., has re-
cently advertised in the local newspaper
"Ashes drawn—5c a can." |t seems
that they, too, have found ash collect-
ing much more profitable than radio
servicing.

We, however, do not agree. The
servicing of radio receivers can be (and
thousands of SERVICE readers attest
that it now is) a profitable business.
If a particular Service Man finds that
he has sufficient excess time to enable
him to draw ashes at 5¢c a can, he
should instead spend that time in drum-
ming up more Radio Service Business.
If the public can be convinced that you
are giving them the very best service,
they will pay prices that will ensure a
legitimate profit. That some sound
basis of service charges is necessary
goes without saying, but what is even
more important is an educational cam-
paign which will convince the public
that the radio Service Man can and
does deliver the gocds and also that
he is entitled to earn a fair living. The
NAB-RMA-RSA campaign is a proper

step in this direction.

<>

HE article beginning on page 14

of this issue is a review of the de-

velopments in the various phases of
the radio industry during 1939 in an
attempt to predict the immediate
trends for 1940. Wherever reliable
figures for 1939 were available these
are given and correlated to the tech-
nical advances.

In making any predictions for the
future, however, due consideration
must be taken of the international situa-
tion and other disturbing factors.
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G. Hamilton Beasley J E N s E N Peter L. Jensen

Fresident Vice-President

COMBINING TWO OF THE MOST OUTSTANDING NAMES IN

SPEAKER 'HISTORY

In announcing the association of Peter L. densen with the

time-proved Utah orcanization, the conssquent benefits to

manufacturers, sound-men and service-men are undoubtedly

obvious. Users of all t7pes of speakers for original equipment

or replacement requirements have long recogriized the respec-
, 1 tive advantages and swperiority of speakers bzaring the Utah
J. W Coswell trademark and those carrying the name of this speaker pioneer. F. E. Ellitharpe
e Frendent Utah’s background of 18 years of speaker designing, engi- S fles

neering and manufacturing skill will be reinforced by the

experience in speaker development and improverment which

has won world-wide acclaim for this radio speaker authority,

now a member of the Jtah staff.

It is a foregone conclusion that Utah’s policy of aggressive
research and product development will be maintained—that
Utah products will cantinue to keep abreast of all industry ! w.oF

developments—that Utah will serve you better than ever before. P. H. Heckendarn

(Signed)

Eresident Utah Radio Products Company

ENLARGING THE ORGANIZATION WHICH FURNISHED [ =4
wsderen  THE RRAIDIQ INDUSTRY 5,963,621 PARTS DURING 1939  ® - Humocher

Secretory & Tresurer Saoles

=

O. L. Jester W. A. Elimore J. M. ume R. M. Karet D. H. Coswell
Gen'l So es Monoge~ Chief Engineer Soles Enciseering Sales Engineering Sales Sales

UTAH RADIO PRODUCTS COMPANY

820 ORLEANS STREET, CHICAGO, ILLINOIS

Canadian Sales Office —4 14 Bay St., Toronto, Canada Cable Address: Utaradio Chicago
VIBRATDRS e TRANSFORMERS e SPEAKERS e UTAH-CARTER PARTS
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NATIONAL UNION GIVES
DYNALYZER signal tracer
on speclal LIMITED OFFER

a— X ;.!-.-'-' -s-« 5 Ll :—‘km—-w
e $3700 o |

_n'

= D n{. é rﬂ‘ 'G (Regularly $88.50 Dealer Prlce)
- ' | 1600 pl’intA*. ‘s

and this comp/ete
3 channel tester
i qoam!

*Points are easy to make when you sell National Union Tubes and Condensers.

OFFER EXPIRES MARCH 15th . . . ACT NOW

Look at these great features. Read why you
should own a DYNALYZER for better work!

Accurately measures sig- Meter enables visual tests Bmlt in Speaker enables “Listening-

« nals from 95 K.C. to 15 « of Osc. or Control Chan- . in"” on (1) any other channel while
M.C. in ANY LF. or RF. Chan- nels, voltage measurements up  (2) meter being used for Osc. Tests
nel— to 2,000,000 ohms per volt, and  and while (3) speaker of radio is used

Only 1 tuning control required. resistances up to 10 megohms. to listen to audio channel of radio.

It Pays to Sell National Union Tubes and Condensers!

National Union Equipment Offers Build
Better Business! Ask Your Parts Wholesaler

Get COMPLETE information on the DYNALYZER and

National Union Radio Corporation

SPECIAL LIMITED OFFER now! Newark, New Jersey

6 © SERVICE, JANUARY, 1940




RADIO

SERVICE

A Monthly Digest of Radio and Allied Maintenance

TELEVISION

T UBES

cTAL, loktal, octalox, miniature
O tubes, bantam tubes, glass and
metal tubes . . . tubes in radi-
cally different sizes and shapes and
with assorted filament voltages and op-
erating characteristics have emerged
from the laboratories and plants of tube
manufacturers during the past year.
Many of these types were described in
SERVICE!; since then, however, over 70
types have crashed the market to the
unconfined dismay of jobbers, Service
Men and tube checker manufacturers.
Before discussing the charts giving
the operating characteristics and pin
connections of these new tubes (which
are reproduced in this issue) let us
pause and consider the significance of
this trend toward new tube forms and
designs insofar as they promise to af-
fect the design and servicing of present
and future receivers.

portables

Time was when a battery-operated
portable receiver required the services
of a hardened piano-mover to transport

View

The metal, G, and GT types use the

familiar octal base which fits the socket

shown. RMA pin numbers are indicated
on the bottom view.

it. Not so the new ones, with 1.4 volt
tubes, which may be carried without in-

1Tubes, by D. Bee, SErvice, Feb. 1939, p. 62.
Also New Tubes, Service, March, 1939, p. 133.

By JOHN H. POTTS

convenience by a child. While a great
deal of the reduction in weight in the
new portables has been achieved
through the increased efficiency of tube
and circuit design, practically all the
receivers now in use employ a 90-volt
B battery. This B supply usnally con-
sists of two 45-volt units and, to ren-
der reasonably long service, they must
have a certain size and weight. In this
year’s portables, this weight generally
exceeds that of all the rest of the re-
ceiver, including the A battery. In
many portables the later is of insuffi-

AX Y N2

BOTTOM VIEW J

The decrease in size has been made pos-
sible, in the new miniature tubes, by
eliminating the conventional base and
bringing the wires from the seal direct-
ly through a 7-pin glass-button base.

cient ampere-hour capacity to give
economical service. The unholy appe-
tite of these portables for A-battery
juice has been no unmixed blessing for
dealers and Service Men. Since it is
not usual to fit receivers of this type
with pilot lights, it is easy for the user
to forget to turn the recliver off when
it is not being used. As a result, the
A battery is quickly exhausted—and
replacements are not cheap. Too often
the battery replacement cost discour-

ages the use of the receiver and has a
deterring etfect on sales.

A step forward in overcoming these
limitations is represented in the new
miniature battery tubes, just announced
by RCA. These tubes, as illustrated,
are smaller than any of the more con-
ventional types. The maximum over-
all length is 224 inches and the maxi-
mum diameter but 34 inch—just about
the size of a dime. The decrease in size
has been made possible by eliminating
the conventional base and bringing the
heavy wires from the scal directly
throngh a 7-pin glass button base so
that they serve as pin connections to
the socket, which is a special miniature
tvpe.

Due to this method of construction,
it is possible to retain the same length
of filament, grid and plate elements as
are employed in conventional 1.4-volt
tubes, yet the amount of space taken
by the complete tube is less than that
required by a standard GT type. This
makes possible the design of a still more
compact portable chassis.

Loktals, idenfified by heater voltage
rating, employ an 8-pin base. A metal
guide locks into the socket shown.
RMA pin numbers on bottom view.

Of particular note, however, is the
fact that these new tubes are designed
to operate efficiently on but one-half the
B voltage usually employed in portable
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receivers.

Since the limiting factor in
the design of such receivers to achieve
compactness is the space taken by the
batteries, efficient operation on 45 volts
means a considerable saving in size and
weight. While the A battery require-
ments are the same, it is still possible
to increase the size of the A battery
to acquire more economical operation
and vet make a smaller and lighter re-
ceiver.

These new miniature tubes are avail-
able in four types and permit the design
of an efficient four-tube receiver with
a total B-current drain of about 10 ma
at 45 volts, with an output power of 65
milliwatts.

The four tube types are the IR>
pentagrid converter, 154 power ampli-
fier pentode, 1S5 diode-pentode and
1T4 super-control r-f amplifier pen-
tode. All these tubes are single-ended
tvpes; that is, there are no top caps.

As compared with the standard
INSGT r-f pentode, the new miniature
1T4 has a mutual conductance of -700
micromhos with a plate and screen
voltage of 45 at zero grid bias, while
the mutual conductance of the IN5SGT
is 750 at zero grid bias and twice the
plate anrd screen voltages. In other
words, the new miniature 1T4 will pro-
vide about 93 percent as much ampli-
fication with but 50 percent of the B
voltage required by the INSGT. How-
ever, the plate current and screen cur-
rent drain of the 1T4 at 45 volts
amount to 2.6 ma, while the total B-

The new miniature
tubes are smaller
than any of the
more  conventional
types. The maxi-
mum overall length
is 2l/g inches and
the maximum diam-
ter but 34 inch—
just about the size
of a dime. The four
types shown are now
available. All are
single-ended types—
that is, there are
no top caps.

(Photo courtesy RCA)

current drain of the IN5GT is but 1.5
ma at 90 volts. To summarize, then,
the 1T4 will provide substantially the
same gain at 45 volts as the INSGT at
90 volts. but the 1T4 will require more
B current at the lower voltage. The
filament voltage and current for each
of these tubes are the same, 1.4 volts
at 50 ma.

The type 1R5 converter is designed
to give much better performance at
45 volts than other battery type con-
verters at 90 volts. However, the only
data available show its operation as
mixer, with a separate oscillator, so
that direct comparison with standard
types used as converters cannot he given
at the present writing,

I'he voltage gain of the pentode sec-
tion of the 1S5, with a plate and screen
supply voltage of 41 is rated at 30, when
the plate load resistor is 1 meg, and
the screen resistor 3 megs.

The 1S4 power amplifier pentode has
a maximum undistorted output at 45
volts of about one-fourth that of an
equivalent pentode of the conventional
type at 90 volts. This means that the
sound volume will be about one-half that
obtained at 90 volts with a larger output
pentode, hoth requiring the same fila-

Figs. 2 (left) and 3. We have had double

purpose tubes for some time but now

they come three in one envelope. The

ID8GT and the 3A8GT are combination

diode-triode-pentodes. The pentode sec-

tion of the latter is designed with a

remote-cutoff grid for r-f applications.

The pentode section of the ID8GT is

for power output applications.

ment voltage and current.

These new tubes should work out
well in hearing aids and other devices
where efficiency, compactness and light
weight are prime considerations.

There 1s a growing tendency toward
combining a-c, d-¢ operation along with
battery operation of small portables.
Accordingly, a new rectifier has been
announced—the 117Z6GT—which is de-
signed to operate directly from the line
supply. As shown in Fig. 1, this new
tube may be installed to provide both
A and B supply for the portable, thus
greatlv extending the life of the bat-
teries when the receiver is used in the
home. Ilach of the sections of the
11726GT is designed to supply a maxi-
mum of 60 ma. Thus, as shown, one
section may be filtered to supply the 50-
ma drain of the filaments in series, while
the other section may be used in the
same manner jor the B supply. Since
the B-current drain is normally low, it
15 possible to use resistance-capacity
filtration in this section without appre-
ciable voitage drop. The high drain of
the filaments is filtered through a choke,
though in some cases the choke might
be omitted and a resistance-capacity fil-
ter likewise used here. The voltage-
dropping resistor R will be necessary
if the choke is used to limit the filament
current to 50 ma.

The heuater of the 117Z6GT is center-
tapped. Therefore, the heater sections
may he connected in parallel and opera-
ted at 58.5 volts, if desired. If this is
done, one or more additional heater-
type tubes may be employed in conjunc-
tion with the 117Z6GT to enable great-
er power output when the portable is
operated from the power lines.

This new tube should prove handy
and simple to adapt as a source of field
excitation for dynamic speakers used
in conjunction with p-a systems, “ham”
receivers, etc. With cathodes and
plates, respectively, tied together the
total rated output is 120 ma.

The circuit diagram of the G. E.
HB412, shown on the iront cover of
this issue, illustrates the application of
another tube type which employs a 117-
volt heater, the 117L7GT. This tube is
a combination rectifier and power out-

3ABGT

4§—> B+ r__"—)

A-F
Qutput

Ri
i

—> B+ 90V.
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put type. The rectifier section supplies
both A and B power for the HB412
receiver for a-c or d-c power line opera-
tion. For line operation the power-out-
put section of this tube delivers 2-watts
of audio power to the set’s speaker.
This recetver also employs other tube
types which have been introduced with-
in the last year and are listed in the
accompanying characteristic chart. The
entire receiver circuit and its function-
ing are discussed elsewhere in this issue.

multi-purpose types

We have had double-purpose tubes
for some time; now they come three in
one envelope. Witness the 3A8GT and
the 1D8GT, shown in circuit applica-
tions in Figs. 2 and 3.

The 3A8GT is a diode-triode-pentode
detector-amplifier. The pentode section
is designed for use as an r-f amplifier
and the triode section as an a-f ampli-
fier to follow the diode detector. The
filament requires 50 ma at 2.8 volts,
or, since it is mid-tapped, the two fila-
ments may be connected in parallel and
operated at 1.4 volts and 0.1 amp.; the
latter is also the voltage and current
rating of the 1D8GT.

The diagram, Fig. 2, shows the
3A8GT in an operating circuit in which
the pentode section is connected to a
tuned antenna transformer. The output
of the pentode section is fed to the
diode detector through a tuned stage.
The demodulated a-f voltage is devel-
oped across the diode load resistor Rl
and the r-f is filtered by the resistance-
capacity filter R2-C2. The audio voltage
then appears across the volume control,
R3, the blocking condenser C3 pre-
venting the d-¢ component developed
across the diode-load resistor from

B+0Osc.
’-—_—O

1|‘|||"‘|‘1||||||

Ak 3
6V.

Fig. I. In accordance with the growing
tendency toward combining a-c, d-c op-
eraticn of small portables, along with
battery operation, a new [l7-volt
rectifier has been announced.

biasing the triode section. All returns
are made to ground as is the negative
filament. This means that all grids are
at zero potential, neglecting such bias
as will result from contact potential.
The G. E. HB412, shown on the

front cover, employs the 3A8GT as an
i-f, detector-audio-avc stage, and pro-
vides an excellent circuit application.

The 1D8GT is likewise a diode-
triode-pentode, but the pentode section
is a power amplifier type. Consequent-
ly, with this tube, we have a complete
detector-a-f system for a portable re-
ceiver. The pentode provides a power
output of 200 milliwatts at 10-percent
distortion when operated with 90 volts
on the plate and screen and a 9-volt
negative grid bias.

The circuit shown in Fig. 3 repre-
sents a suggested application in a su-
perheterodyne receiver, whereby avc
voltage is supplied in addition to the
other {functions,

® o o television types

Sylvania has announced the 1232, a
loktal-type triple-grid amplifier some-
what similar to the 1231 but with im-
proved shielding. This tube is designed
to be used in television video amplifiers
and other applications where a tube
with higl mutual conductance (4500
micromhos) is desirable.

" In keeping with the ex-
tremely small size of the
tube,
have been designed which

miniature sockets
minimum  of
chassis The over-
all diameter of the socket
is slightly less than that
of the tube.

ductions in size of other

require a
space.

Similar re-

components will probably

follow.
(Illustration courtesy Anmphenol)

The 1232 is a single-ended tube, with
low inter-electrode capacitance for a
tube of this type. The grid-plate ca-
pacitance is .007 mmid, input capaci-
tance, 9.0 mmfd and output capacitance
is 70 mmid. This tube should work
out well in w-h-f and frequency modula-
tion receivers as well as in television
applications. It is small and highly
efficient. The relative size of this tube
is shown in the accompanying photo-
graph.

RCA has a new video beam-power
amplifier, the 6AG7. This is a special
purpose tube for use in the final stage
of a video amplifier to modulate a pic-
ture tube. It is capable of giving a
voltage output of approximately 70
(peak to peak). A typical video ampli-
fier circuit incorporating the 6AG7 is
shown in Fig. 4. This amplifier, hav-
ing a band width of 4 mc, will undoubt-
edly find many other useful applications.

A number of new pictures tubes have
also been announced which are not in-
cluded on the charts, since we wanted
to confine this month’s discussion to re-
ceiving tubzs only. The picture tubes

(Photo courtesy Philco)

The relative size of the loktal tube can

be determined by comparison with that
of a man's hand.

will receive consideration in an early
issue.

e o o harts

In the accompanying tube charts
the new tube types are listed in nu-
merical and alphabetical order, without
regard to their type of application. For
service purposes, this seems a more use-
ful form than that of classifying the
tubes first as to their application and
then listing the types in the order given.

Most of us know that the sufix G
after a tube type number usually indi-
cates that it is a glass tube with an
octal-type base; some of the other suf-
fixes are not so familiar.

When the G tubes were made with a
small tubular bulb, the initial T for the
tubular form was added to the G, thus
making the total suffix GT. The ma-
jority of the tubes found listed on these
charts are of this type. These tubes
are designed to fit an octal socket.

The designation 7 for the heater volt-
age indicates that the tube is designed
to fit a loktal socket, and has a glass
bulb. Other loktal-glass types are the
1231 and 1232. A suffix LM is used by
RCA for octalox-metal tubes and LT
for octalox-glass types. All fit the lok-
tal socket.

The T bulb is tubular and bears a
number which indicates its height. T7
has an overall height of 1-1/16 inch,
T8 is 3-5/16 inches. The battery tubes
bear an additional letter to indicate the
bulb height and shape. For instance,
the T9A, TIB, TIC bulbs are all 1-3/16
inches in diumeter and vary in height;
the —A type is 4-3/16 inches, —B, 4
inches and —C 4-5/16 inches.

® o o testing new tubes

In testing tubes, we need to know the
operating voltages, first and foremost.
Also, we want to know what function it
is designed to perform, if it is being
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({llustration courtesy Arcturus)
The large majority of the new tubes
announced during the past year have
been of the GT type. The three shown
are for making combination line-battery
portables more efficient and compact.

tested in the receiver. All these data,
together with other design characteris-
tics, are tabulated on the chart.

With regard to the socket types, the
only new one is the miniature type used
for the IRS5, 1S4, 1S5 and 1T4, and the
same one is used for all four. The
octalox type of base fits the loktal
socket, so there is nothing to worry
about on that score. In general, too,
the characteristics of the new GT types
listed, correspond closely to those of
their larger predecessors in glass and
metal. If your tube checker does not
list settings for testing these tubes,
check over the characteristics of the
GT or loktal type and compare them
with one cf the fore-runners of the same
general type. If the characteristics are
substantially the same, then no new test
data will be required in order to check
the tubes.

Standard Dases are of eight types,
designed to fit 4, 5, 6, small 7, large 7,
loktal, octal and miniature types. The
last listed are used for the new RCA
miniaturc tubes—a 7-prong tvpe. There
are, of course, special types, such as the
acorn, and junior bantam which are not
in large production. The main types
as listed above, meet the requirements
for tube checker use. In fact, the min-
iature 7-prong might well be omitted for
the present, since there are only four
new tubes using this type of socket.

® o o heater characteristics

All the l.4-volt tubes listed are de-
signed to operate directly from a 1.5-
volt hattery with no voltage-dropping
resistor. The 2.8-volt types may be op-
erated in the same manner from a 3-
volt source, or, if desired, the two 1.4-
volt filaments may be connected in par-
allel and operation is then the same as
any l.4-volt tube, but the filament cur-
rent is then doubled.

In hattery-type tubes, the grid voltage
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listed is with respect to the negative
terminal of the filament. This means
that the grid mwust return directly to
the negative terminal of the A battery
if operating at zero bias. If a C-battery
is used, the positive terminal of the C
battery should connect to the negative
terminal of the A battery. If self-bias
is used, the grid should return to B
minus and the bias resistor should like-
wise connect to this point, thence to the
negative terminal of the A battery. The
self-bias voltage reduces the effective
plate voltage by the amount of the bias
voltage. This should be taken into con-
sideration if the maximum output at low
plate voltages is desired.

The 7-volt tubes are designed for use
at 6.3 volts as well as 7 volts and the
characteristics of such tubes, as listed,
are based on operation at 6.3 volts.

Many of the tubes listed have tapped
heaters; some are center-tapped to per-
mit either series or parallel operation,
others have a tap for connection of a
pilot light. Typical of the latter is the
45Z5GT  (announced last March),
which has a 7.5-volt tap for a pilot
lamp.

tube ratings

A new system of rating receiver tubes
has recently been adopted by the Radio
Manufacturers Association and will be
followed generally by tube manufac-
turers. Formerly all tubes were rated
at maximum operating voltages but de-
signers usually made their calculations
on the basis that the maximum operat-
ing voltages would be obtained at an
average line voltage, in the case of a-c
operated receivers, of 117 volts or less.
However, the line voltage varies at dif-
ferent times of the day in the same loca-
tion and in different locations. As a
result, the receiver often operates at
voltages both ahove and below that for
which the design calculations were
made. For instance, we may note that
the maximum operating plate voltage of
a O0LO6 is 400 volts under a given set of
conditions. TIf this maximum point is
reached when the line voltage is 117, it
will be exceeded if the line voltage in-
creases with a resulting decrease in the
life of the tube.

Many tubes are designed with a fac-
tor of safety so that the maximum rated
operating voltages may be slightly ex-
ceeded without serious decrease in
length of service; others are not. To
standardize these ratings, all tubes are
now to be rated according to the “de-
sign maximum” rather than to the “ab-
solute maximum” as heretofore. As
applied to the various electrodes and
types of service, the following conditions
will be observed:

Cathode: The heater or filament volt-
age is given as the normal value unless

otherwice stated. This means that trans-
formers or resistances in the heater or
filament circuit should supply the full
rated voltage to the heater or filament
under average supply-voltage conditions.
The cathode design is such that a mod-
erate drop in heater or filament voltage
will not cause a decided falling off in
response, nor will moderate increases
in heater or filament voltage above the
design maximum cause a marked reduc-
tion in the life of the cathode.

Plate and screen: For a-c and d-c
power lines, equipment should be so
designed that the maximum rated oper-
ating plate and screen voltages do not
exceed the values specified when the
line voltage is 117 volts. (Note that
this is the new design maximum—it
does not apply to ratings published
prior to the introduction of this system
except in instances where a wide safety
factor was included in such prior rat-
ings.) When so designed, the equip-
ment may be used over a range of 105-
125 volts with satisfactory performance
and serviceability.

Automobile storage batteries: The
average voltage value of automobile bat-
teries has been established as 6.6 volts.
In practice this value varies over a
greater proportionate range than power
line voltages, hoth above and below the
average value. Therefore, the plate and
screen operating voltages, as well as
the plate and screen dissipation, and the
rectified load current should not exceed
90 percent of the design maximum at
6.6 volts and this should be taken into
consideration in the design of the equip-
ment.

B batteries : Equipment operated from
B batteries should be so designed that
under no condition of operation will the
plate voltage, the screen voltage, the
plate dissipation or the screen dissipa-
tion exceed the recommended respective

Fig. 4. The 6AG7 video amplifier is

especially designed for use in the final

stage to modulate the picture tube in a
television receiver.

(Circuit from RCA booklet)

* TYPICAL VIDEO
VOLTAGE AMPLIFIER-®
Having Bandwidth of 4 Megacycles

Kinescope Grid

6AG7
>~ R
A i |
of ] |
NB59 LR R
AND ] edoa N
BIAS 3 =
SUPPLY i Cy i Co
o 1 ]
L4 — =t
= =i =
- + +
140V. 250V.

Cy = 16 Mmfd.= Tube output capacitance
+ socket capacitance
+ wiring copacitance
+ coil capcitance
Cp = 16 Mmfd.= Kinescope input capacitance
+ socket capacitance
+ wiring capacitance
+ coil capacitance.

Ly = 94 uh Filter inductor.

Lp = 47 v " "

Ry = 30,000 ohm, non-reactive resis*qr‘.
Ry = 1700 ohm, 10 Watt, non-reactive resistor
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maximum values by more than 10 per
cent.

Other electrodes: When a tube is of
the multi-grid type, the voltages applied
to the additional electrodes, when posi-
tive, will be subject to the same con-
siderations as those stated for the plate
and screen.

Typical operation: Typical operating
conditions are not to be considered
ratings; they are intended merely to
serve as a guide for the use of each
tvpe. The tube can be used in any cir-
cuit or under any operating conditions
providing its rating limitations are not
exceeded.

RCA has just issued an application
note (No. 105) which gives charts
showing the new design maximum (and
minimum) ratings as applied to a group
of standard tubes.

It can be seen from these charts,
which we reproduce herewith, that the
new design maximum ratings for many
power-amplifier and rectifier types have
been reduced from the former absolute
maximum values. For some other tube
types, the design maximum ratings are
the sanie as those previously specified as
absolute maximum ratings. By main-
taining the same rating, under the new
basis of interpretation, the result is, in
cffect, an increase in the rating. For
instance, in some of the voltage-ampli-

fier types, the previous absolute maxi-
mum of 250 volts has been retained as
a design maximum under the new sys-
tem. Further, in a number of other
voltage amplifier tvpes, the rating has
been increased to 300 volts as a design
maximum in place of the former 250-
volt absolute maximum.

With reference to the 61.6 and 6L6G,
note that the new design maximum rat-
ing is 360 volts for the plate and a
screen maximum of 270 volts, as com-
pared with the former ratings of 100
and 300 volts, respectivelv. However,
the new design maximum for the plate
voltage of the 6V6 has been increased

listing that the design maximum for the
plate voltage has been jacked up from
the previous absolute maximum rating
of 135 to the new listing of 200. The
screen voltage rating remains the same
at 135.

The 256G seems to be doing better
in the field if we are to judge by the
new ratings. As listed, the plate and
screen design maximums are now 117
volts as compared with previous abso-
lute maximum ratings of 110 volts.

For the popular 6F6, the plate maxi-
mum under the new rating remains un-
changed at 375 volts for the pentode
application and 350 volts, when used as

from 300 to 315 volts, while the screen a triode. The design maximum for the
maximum has heen reduced from 300 to  screen is 285 volts, as compared with
250 volts. It would be a good idea, in  the previous absolute maximum of 315
servicing receivers which use these volts. The new listing is, therefore, an

tubes at their former maximum ratings,
to alter the voltages to correspond with
the new ratings. This applies likewise,
of course, to p-a systems and ham trans-
nitters.

The 25B6G must be standing the gaff
unusually well; we note under the new
The new design maximum ratings for
many power-amplifier and rectifier types
have been reduced from former absolute
max'lmum values. FOI’ some o”\er +YPES
design maximums are the same as pre-
viously specified as absolute values: for

still others the rating has actually
been increased.

effective increase in the plate voltage
rating since it implies, on all listed
tubes, that the plate voltage may in-
crease to an absolute maximum 7 per-
cent higher than the value listed without
rendering the performance and service-
ability unsatisfactory.

Those of you who are in neighbor-
hoods where high line voltages, in the
vicinity of 125 volts, are frequently en-
countered should take heed of the new
RMA ratings for rectifier tubes. If
they pop too often for comfort in sets

(Continned on page 24)

(Copyright RCA, 1939)
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LEARN

SELL

By V. E. JENKINS

WESTON ELECTRICAL INSTRUMENT CO.

very Service Man who expects

to make a success in radio must

first of all consider himself a
salesman.  The ability to analyze tech-
nical problems is possessed by thousands
of Service Men, but relatively few pos-
sess a proper understanding of the fun-
damental approach to effective sales-
manship.

Beginners are prone to look upon this
business as one which affords an outlet
for their technical ability. This thought
is fundamentally correct, but there is a
constant tendency to lose sight of the
fact that servicing at a profit is essen-
tially the result of effective selling.

After all, the Service Man daily
meets the same kind of people who are
subjected to the appeals of large com-
mercial advertisers. These advertisers

have found that the great majority of
people respond to certain psychological
To sell

stimuli. automobiles via the

Psychologically, the meeting of two
strangers is a delicate situation. Your
customer will be quick to note any

over-aggressiveness or irritating qualities
in your personality.

radio, or newspapers, they hase their
appeals on comfort, luxury, economy
and pride of ownership. We seldom
hear anything about gear ratios or pis-
ton clearances. No doubt many of you
will agree that the technical man plays

TO

Usually, the Sarvice
Man who calls at the
customer's home s
technically minded.
He forgets, and
doesn't
even know, that he

should first of all be
a good

sometimes

salesman.

a very important part in the production
of automobiles. However, he relies
upon the salesman to create a demand
tor his product. It is the public demand
for fine automobiles which creates the
need for his services,

These same principles apply whether
you are selling automobiles, breakiast
food or radio service. Your problems
are somewhat (ifferent in that you
should he both a technician and a sales-
man. A technical knowledge of radio
is of prime importance but we must not
forget that to capitalize this training
we must create a demand for our ser-
vices through cffective salesmanship.

I have said that the problems con-
fronting the Service Man are different.
Well, how are they ditferent, and how
can Service Men increasc their profits
by becoming service-salesinen?

Let’s first look at the matter of ap-
pearance. NMow I don’t mean personal
appearance hecause most of us know
that any salesman must be neat and
clean. What [ do mean is this: When
a customer enters my shop or when I
call at his home—how do I greet him?
Do I give him a sincere, friendly smile?
Or do I curtly say, “Well, what can [
do for your” Believe it or not, this
first step is mighty important. Psycho-
logically, the meeting of two strangers
is a delicate situation. Your customer
will be quick to note any over-aggress-
iveness or irritating qualities in your
personality. If you can immediately
disarm him with a pleasant smile and
helpful attitwle you've won a friend.
More important . you’ve won his
business.

These little tricks in personal selling
are fairly well understood hy salesmen

In the field
however, we face a somewhat mnore
difficult situation. Usually, the man
who calls at the customer’s home is
technically-minded. He forgets, and
sometimes doesn’t even know, that he
should fArst of all be a good salesman.
The average housewife doesn’t have
much patience with strangers. She has
to put up with house-to-house salesmen,
collectors and beggars. Watch out for
danger signals; use a good persondl ap-
proach; do your darndest to please her.

When you get down to actually
checking a set, talk to her . . . don’t
try to be mysterious. The chances are
she’ll stay right with vou—if she fully
trusted you she’d leave vou to vour
business. But she doesn’t, she wants
to keep her eve on you. The quicker
you gain her condence the better off
vou’ll be. If you enter her home carry-
ing several pieces of test equipment,
and park them all over the room, she
won’t like it. She’ll think she’s in for
a major operation instead of a minor
repair. (1 mean the set, not her). In
other words, she’ll he confused, not im-
pressed. But if you use one or two
modern, up-to-the-minute test units she
will be impressed. Your test equipment
will help build you up . . . in her mind
vou hecome a professional man, instead
of a screw-driver mechanic. With
modern testers, vou’ll be able to locate
trouble quickly, give an accurate esti-
mate, and get the job.

Don’t be afraid to tell the customer
what work vou’ll have to do. If vou
just give her a bill listing three tubes
and two condensers, she, or her hus-
band, will feel that they are being over-

(Continued on page 25)

working in a dealer’s store.
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WE EXPECT

FOR 1940

939 will be highlighted in history for
1 the many marked advances in the

field of radio. The introduction of
television, frequency modulation, and
facsimile services and the commercial
sponsorship of international broadcast
programs are but a few of the most
outstanding. And, too, it has heen a
decidedly profitable year for the in-
dustry. Unit sales of sets and tubes
were quite in the lead over other years.
Broadcast network billings were also
higher than in any previous year.

At this point we feel sure that 1940
will be even better. The coming presi-
dential election and the increased listen-
ing due to the events abroad cannot help
but improve tube and set sales. Such
increased sales, as in previous years,
should set a lively pace for the rest of
the industry. To give a basis for our
optimism let us measure the existing
trends in each field, separately, and point
the way toward developments to follow.

® o o receiver sales figures, 1939

The best available figures place re-
ceiver sales somewhere hetween 9 and

® SERVICE, JANUARY, 1940

10 million*. These figures are based
on RCA license reports for the first 9
months of the year and are estimated
for the remaining quarter. 20% of the
year’s sales are attributed to each of
the first two quarters, 25% to the third
and 35% to the last quarter. This fol-
lows the general division of sales as
found in previous years.

Figures just released" state that at
least 849 of the total families in the
U. S. have at least one radio receiver.
At this time there are slightly over 34
million families in the U. S.!

The accompanying charts’® (Figs. 1
and 2) show the long time trends in the
broadcast receiver industry. Among
other things, they predict a steadily in-
creasing market for secondary receivers.

It has been calculated® that in each
year since 1935 about 75% of the listen-
ing public replaced receivers bought 7

'I'rom a paper “Review of Broadcast Receiver
Field for 1939 delivered by D. L. Foster, RCA
License Labs, to the IRE, N. Y., Jan. 3, 1940.

"“From an address by Edward M. Kirby (NAB)
before the National Ass’n of Cleaners and Dyers,
Washington, D. C., Jan. 18, 1940.

2“Basic_Economic Trends in the Radio Indus-
try,”” by Julius Weinberger, RCA License Labs,
Proceedings of the IRE, Nov. 1939, p. 704.

There should be an at-
tempt, in 1940, on the
part of set manufactur-
ers and merchandisers,
to develop new mar-
kets for receivers other
than for use in homes.
In addition to further
expansion of the market
for receivers in planes
(left), this use is sugges-
tive of a similar service
on overland busses and

trains,

Lllustration, courtesy TWA

wWWW._americanradiohistorv.com

years previously. Considering the ex-
tent of improvements in receivers it
would seem that this is an excessively
long period. Concentration on new
features and higher priced models,
especially on phonograph combinations,
should help break down this resistance
on the part of the purchaser. The
trend seems to be in this direction.
There can be no doubt that with im-
proved economic conditions the listener
will purchase a replacement receiver
earlier. Many of the large percentage of
phonograph combinations sold during
1939 must have been for replacement of
old receivers. The high average list
price of receivers sold during 1939 also
seems to point to a larger figure for re-
placements than that predicted in Fig. 2.
There should be an attempt, on the
part of set manufacturers and merchan-
disers, to develop new markets for re-
ceivers other than for use in homes.
For example, TWA have installed re-
ceivers in some of their transcontinental
planes. The equipment also permits the
captain to cut-in and give flight bul-
letins, etc. In addition to further ex-
pansion of this airplane market, it is
suggestive of similar service on over-
land busses and trains. (See photo.)

® o o ow features

Every year the set manufacturers
work up some outstanding characteristic
which is designed to make the new line
more attractive to the present set
owner . . . new features which can be
stressed in advertising copy or make
front page news. In the 1938-39 line,
for example, push-button tuning was the
big feature (in 40% of models offered
....The currently offered (1939-40)
line is pushing the battery-operated
portable® (11% of all models offered)
and the self-contained loop antenna‘
(319 of all models offered).

At this point we can predict, with
some «egree of certainty, that home
recording facilities will be added as a
major feature by many set makers to
their 1940-41 consoles. If the prices
of the units and of the record blanks
are sufficiently low this should prove
to be a very popular feature.

We can, of course, also expect models
which will provide for frequency modu-
lation reception in addition to the reg-
ular a-m stations.

simplicity
In a recent series of articles in

SeErvICE® we discussed the myriads of
new kinks and clever circuit features

which the receiver manufacturers are
offering in their 1939-40 lines. Since
3¢“Battery Portables,” by Henry Howard,

Service, May, 1939. p. 230.
+‘Loop Antennae,” bLy Mark and Edward M.
Glaser. Service, August, 1939, p. 375.
5“Receiver Trends for 1940, by Henry Howard,
SEervicE, Sept., 1939, p. 419, and also Oct., 1939,
p. 472,



then additional material has been avail-
able. In all, data on some 650 different
receiver models, introduced by the
manufacturers between April and De-
cember 15, 1939, were studied for the
survey presented here. These receivers
are generally characterized as 1939-40
models.

The large majority of sets offered
throughout the years contained 5 or 6
tubes. The percentage of 5-tube models,
however, has been steadily increasing.
For the 1939-40 season, about 42% of
all models offered have 5 tubes, ap-
proximately 20% have 6, and 10% have
7 tubes. The season before (1938-39)
389, were 5 tube sets, 18% were 6
tube and 119, were 7 tube mwodels. In
former years sets with as many as 25
tubes were offered; the maximum num-
ber of tubes in any one 1939-40 model
is 18 tubes.

There is also a definite trend in the
new models towards simplicity of cir-
cuit. Motor tuning has been abandoned
in all but a few higher priced models,
as has afc, amplified avc and noise sup-
pression. This trend is further evi-
denced by the gradual move towards
fewer tuning bands. Almost 50% of
the models offered this season had but
a single band as compared with 35%
so limited among last season’s models.
Approximately 2% of the receivers
offered for 1939-40 possessed more than

6Census of Manufactures: 1937, U. S. Depart-
ment of Commerce.

3 bands; there were over 8% among
the 1938-39 presentations.

¢ e o phono-radio combinations

Sales of phonograph combinations for
1939 have been a pleasant surprise. In
fact, the rise for the past few years has
been phenominal. From a lowly 23,400
units in 1935° sales jumped to 57,800
in 1937° and then to about 400,000 in
1938. One manufacturer estimates
phono-radio combination sales for 1939
at 600,000 with an average list price
around $100.

We hesitate to make any predictions
for 1940 but there seems little doubt but
that even more units will be sold. Tm-
provements in records and the added
novelty of home recording (discussed
previously) should help swell the
figures.

Record sales have also been increas-
ing during the last few years. From
about 40 million records in 1938 the
number sold jumped to 60 million last
year. Here again we hesitate to make
any predictions but because of the ex-
tremely large number of combinations
sold last year there should be a much
larger differential this year.

battery portables

The set designers skill now makes
available reaily small portables® with re-
markable performance and has made this
field a verv active one both from the
point of view of sales and of develop-
ments. With the recent crop only a

www.americanradiohistorv. com
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little over a year old, there are approxi-
mately 50 varieties ranging from 3%% to
35 lbs. (12 Ibs. average) all with self-
contained loop and about 20% capable
of both line and battery operation. Over
175 million have been sold since their
introduction and sales are progressing
regardless of the season.

From the very beginnings of radio
the possibility of a vestpocket receiver
has been the dream of many a set de-
signer and the desire of ardent fans.
The announcement of the new miniature
tubes’ brings us many strides nearer the
accomplishment of that dream. We
look forward to an increased number of
smaller battery portables.

The growing tendency toward com-
bining a-c, d-c operation along with
battery operation of small portables has
been bolstered by the introduction of
several 117-volt tubes, mnamely the
117Z6GT and the 117L7GT". The for-
mer is a rectifier designed to operate
directly from the power lines and sup-
ply both A and B power for the receiver
when it is plugged into the power lines.
The 117L7GT is a combination half-
wave rectifier and power output tube.
The rectifier section supplies both A
and B power while the power output
section is substituted in the output stage
during line operation for improved per-
formance.

A generator manufacturer is work-

T%Tybes,” by John H. Potts, SERVICE, Jan., 1940
(this issue), p.
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Photo, courtesy Wilcoa-Gay

We expect that home recording will be

added as a major feature by many re-

ceiver manufacturers to their 1940-4|
consoles.

ing on a small unit, powered by a hand-
wound spring, which will provide both
A and B power for the portable receiver.
Should this be perfected shortly we
can expect a completely self-powered
portable, functioning without batter-
ies or power-line connection, before the
vear is out. The introduction of a new
and highly powerful magnet alloy, with-
in the last few weeks, brings this pos-
sibility much closer to realization.

The excellent performance, small size
and low price of battery portables in
general should prove influential in mak-
ing every listener a prospect for one or
more of these receivers, swelling the
market for secondary sets.

® o o communications receivers

The communications receiver field has
been marked by noteworthy technical
advances during each recent vear. 1939
has been no exception. In addition it
witnessed progress of a new trend
toward lower price levels and greater
values. This comes partly as a result
of increased sales that permit the
economies of large-scale production and
partly through design and production
innovations which permit many hereto-
fore deluxe features to be incorporated
in receivers of modest price. It is un-
questionably a fact that at the close of
1939 a modest pocketbook could buy
more communications receiver than ever
before. There is every indication that
this trend is to continue during 1940.

It is probable that temperature com-
pensation and more accurate mainten-
ance of frequency calibration will be two
objectives of the manufacturers during
1940. This year will probably see a
marked migration of hams to the ultra-
high-frequency bands with a resulting
demand for communications equipment
to cover at least down to 214 meters.
Amateur portable-mobile operation will
likely become more popular also due to

16 e SERVICE., JANUARY, 1940

the reduced x activities resulting from
the war. This again calls for new tvpes
of equipment.

® o ¢ bproadcasting

Since its inconspicuous beginning
almost 20 years ago, radio broadcastiug
has come a long ways . . . from 1 sta-
tion to over 760, with over 47 million
receivers in the hands of the American
public. ~ Network billings for 1939
showed increases ranging from 10 to
over 309% above 1938. Omne authority”
figures the total gross billing at over
83 million dollars. Increasing interest
in news from abroad, a national election,
and an expected advance in general husi-
ness conditions presage 1940 to be even
better.

e o o ielevision

There are two good reasons why
there should be plenty of television ac-
tivity this year. There is the increased
quantity and improved quality of pro-
grams and the reduction announced in
the list prices of television receivers. In
spite of the previous lamented lack of
good programs, merchandising experi-
ments in Newburgh, Middletown and
Poughkeepsie, New York, have shown
that television sets can be sold in quan-
tity if the price is low enough. 1940
will really mark the beginning of active
sales of television sets. Let us review
the situation hefore we pass further
comment.

It has heen estimated that approxi-
mately 1800 ‘television receivers were
sold to the public during 1939. At an
average list price of $350 this represents
a total of $630,000—while not all that
was anticipated—it still represents a
fair sum for the very first vear of a
new industry.

A little stressed, but important, point
has been the familiarization of a great
many people with television during the
past vear. In addition to the programs
broadcast by the stations on both coasts,
large crowds attended demonstrations at
the World’s TFairs, at their dealers, in
department stores, theatres, etc.—at
least one travelling demonstration out-
fit was in operation a good deal of the
time, while several broadcast stations
had similar television equipment in op-
eration. It is encouraging to note that
in most instances the viewing public was
agreeably impressed with the results.
This type of educational work will ex-
pand considerably during 1940.

A very encouraging action was the re-
cent adoption by the FCC of their televi-
sion committee’s recommendation which
permits television broadcasters to accept
sufficient commercial programs to cover
operating costs. This is undoubtedly a

%Broadcasting, Jan. 15. 1940, p. 84.

step in the right direction since the ex-
pense of program production is one of
the broadcaster’s paramount charges.
Clarification of this ruling was the sub-
ject of an I'CC hearing held on January
15.

As we mentioned previously, pro-
grams are likely to increase in number
and improve in quality during 1940. In
the first place New York City will
shortly have a second station on the
air  with a regular program sche-
dule. It is also anticipated that
several other stations will be licensed
before the end of the vear. In addition
to the FCC ruling concerning com-
mercial programs, the experience gained
in programming is already having its
eifect on the types of material televised.
In this respect there is a trend towards
more diversifted material, with in-
creased emphasis being placed upon
spot news, sport events, and the like,
and less upon drama and movies.

During the year television transmit-
ters will be simplified, improved and
cheapened. Portable equipment housed
in carrving cases has been put on the
market™ '°.  These units permit good
quality transmission and are used for
relaying programs to the main transmit-
ter (operate in vicinity of 325 mc).
Since they are cheaper than the usual
mobile units they are suitable for the
smaller stations where they may be used
in the studio as well as for out-of-door
pickups.

Television studio equipment is be-

coming more nearly standardized''.
Lighting methods' and pickup tech-
nique” also fall into this category.

Concerning the transmission of films,
both 35-mm and 16-mm varieties will be
widely used this year, the latter for the
first time.

In receivers there is a trend towards
larger picture tubes. Estimates as to
desirable picture size for home reception
range from 12-in diameter tubes to
screens 8 or 10 ft wide. It is believed,
however, that ultimately good pictures
ranging from 18 to 24-in in width will
be considered satisfactory for the av-
erage living room.

Increase in receiver picture size can
be accomplished by producing larger
tubes or by means of projected images
from very small tubes. Both methods
are the object of experimental work.
The advantages and disadvantages of
each system are too well known to war-
rant discussion here. Attempts are also

*“RCA Television Field Pickup Equipment,” by
T. A. Smith, RCA Review, ]an 1940, p. 290.

10See ““Television Economlcs ? Part XII, by
Dr. A]fred N. Goldsmith, COMMUN’ICATIONS, Jan
1940, p. 20.

11“New U-H-F Transmitters, COMMUNICATIONS
Dec. 1939,

12“Television Lighting,” Part 1 by W. C. Eddy,
CorMMUNICATIONS, May 1939, 17.

1%Miniature Staging,” by W C. Eddy,
MUNICATIONS, April 1939, p. 22.
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CINAUDAGRAPH SPEAKERS

SATISFY THE MOST DISCRIMINATING USERS

Points to Remember About The New Line of CINAUDAGRAPH SPEAKERS

1 All CINAUDAGRAPH SPEAKERS are
* fitted at every stage of assembly into
fixtures of micrometer accuracy, assuring
positive relationship of all parts.

2 The voice coil is located exactly con-
® centric with the speaker frame by means
of a circular corrugated centering device
attached to the frame. This new moisture
proof centering device, developed by
CINAUDAGRAPH, opposes radial thrust
and permits maximum motion in the axial
direction. This assures true low note repro-

duction and permanent alignment of the
voice coil.

The polyfibrous cones used on all high

® fidelity CINAUDAGRAPH SPEAKERS

are composed of a series of bands of differ-

ing characteristics. These cones are made

: entirely in the CINAUDAGRAPH plant

& from the grinding of the actual pulp in the

_— paper making machine to the final pressing

The 27" CINAUDAGRAPH SPEAKER, the larg- of the cone. The correct blend'ing of these

The 277 CINAUDAGRAT S avlble, Tt o Tt B e
ilustrates the wide range and variety of CINAUDA- 3 Y

. CINAUDAGRAPH models.
GRAPH SPEAKERS, cach designed for a specific

application.
SPECIFICATIONS 4 The voice coils of the larger CINAUDA.-
B ", - g5 Depth front to back 18" e GRAPH SPEAKERS are wound on
ower capaCI Y. watts. . .. - epth tront to BAZ - " - ) I .
Standard resonance c.p.s..25 to 30 D.lameier- of magnet...... .- 14 AcflM- |a ha‘:d- non-elastic, non hygroscopi¢c
Voice coil diameter........ .- 6" Fteld coil voltage. ... .300 volts material, whose permanence assures con-
Voice coil impedance at 400 Field coil load. ... 190 Wags tinued full fidelity and non-distortion char-
C.pesy Bt vk Jeiarieeiiia b 16 Weight of fpe°ke"1',"'| 45% llbs' acteristics. Ribbon wire is used in most
Outside diemeter - - - - 26%"  Shipping weight - otal 600 1bs. 15 ger voice coils to assure maximum space
Diameter of baffle opening.. 23" !

factor, vital to both quality and efficiency.
PRICES FURNISHED ON REQUEST

WRITE i .
| for bulletin #839 describing Permanent Magnet CINAUDAGRAPH SPEAKERS

UNITED TELETONE CORP.

150 VARICK STREET
EXPORT DIVISION: 100 VARICK STREET

NEW YO
NEW YORK. N. Y. AT

CABLES: "ARLAB"
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being made to shorten picture tubes.
Shorter tubes means greater flexibility
in cabinet design as well as mechanical
layout.

Good high-quality sound programs are
now being transmitted on television sta-
tions at times when no picture is on the
air. Hence it would not be surprising
if some of the new receivers were equip-
ped with a switch to turn off the power
for the picture circuits and thus permit
the reception of sound programs at re-
duced power consumption.

Considerable development work is be-
ing done on television pickup'' and re-
ceiver picture tubes, and new types may
be announced during the year. Other
probable developments for 1940 include
demonstration of large screen television
of theatre size and television relay sta-
tions using frequencies in the vicinity
of 500 me.

® ¢ e {requency modulation

Field tests” of the frequency-modula-
tion system have shown that at least
three distinct advantages can be obtained
through its use :—high quality, static re-
duction and service area extension at
ultra-high-frequencies.  While f-m has
had but little effect on radio business as
vet, it 1s expected to gain considerable
momentum rapidly during 1940. A num-
ber of new models of f-m receivers as
well as combination a-m/f-m units will
undoubtedly be introduced this year. It
is also likely that special converters will
be produced to permit the use of the
audio portion of present a-m receivers.

I'requency modulation may also play
an important part in aeronautical and
police radio. Experiments are being
conducted in this direction and more
will be heard as to these applications
later in the year. Tt is also interesting
to note that the FCC has allocated the
following bands for use by amateur sta-
tions for television and radiotelephone
frequency - modulation transmission:
112,000-116,000 ke, 224,000-230,000 ke,
and 400,000 kc. Special authorization
has also been secured for a 1000-watt
station, operating on 42.18 mc, to gather
comparative data using a-m and f-m for
both aural and facsimile programs. In
addition, some consideration has been
given to the possibility of using f-m for
certain portions of television signals.

The FCC has recentlv given notice of
an informal engineering hearing, to be
held on February 28, for the purpose of
determining, among other things the
several merits of frequency modulation
and amplitude modulation.

) “Television Pickup Tubes Using Low-Velocity
Electron-Beam Scanning,” by Albert Rose
Harley Tams, DProceedings of the IRE, Sept.
1939. p. 547.

B4TField Tests of Frequency—and Amphtude
]l\Todulatlon with Ultrahigh- Fxgluency Waves,” by

. Weir. Parts T & TI . E. Review, May
1939, p. 188, and June 1939. p. 270.
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TELEVISION BRCADCAST STATIONS &
(as of Jamuary 1, 1940)

Call  Frequency Power
Licensee and Lecation Letters (kc) Visugl Aural Emission

Columbia Broadcasting
System, Inc. New
York, N. Y.. ..... . W2XAB  42000-
56000, 6(000-8600C 7%kw 7¥ikw A3, aS
Allen B. Du Moat Lab-
oratories, Inc. (area
of New York, N.Y.) WIOXKT 156000—

Allen B. Du Most Lab-
oratories, Inr_, Pas-
saic, N. J. .. ......W2XVT

000 Sow  SOw A3, a$
(C.P.onl¥)
42000-
-5600C

Sow A3, A5,
Specal

First National Televi-
sion, Inc., Xansas
City, Mo.. ... .WOXAL  42000-

56000, 60000-8600C

General Eledg Co.,wIXA 60000,
idgeport, Conn,

Bri ! o000 A a8

ral Electric Co., (C.P.only)
Gene w1 60000

N. Y.
Albaay, 8600 Skw A3, aS
(C.P. onlx)

AS

150w A3, a8

General Electric  Co,,
dy, N. Y.. "WIXH  288000-
Schenectady, 2 o
General Televisian Cor-

56000 60000-8600C AS

Don Lee Broaccasting
System, Los_angeles,
Calif. C. olly-

C. P, 44000-50000 ke
Don Lee Broaccasting
System (area of Los
Angeles, Calif) WOXD!. mmo-
National Broaccasting
Co o} Inc ., New York.
....W2XBS 42000~
56000, 60000-36000
National Brolr_cm.mx
Co., Inc, Fortable
(Camden, New Jer-

sey and New York,
N.Y) W2XBT 92000
and 175000-180000
Philco Radio and Tele-
vision Corp., Phila~
delphia, Pa.

Philco Radio an:l “Tele
delphia, Pa

WIXE 42000-
B

Lafayette, In: .
Radio Pictures Inc,,
Lon; slan

56000, 60000-86000
RCA Mig. Co, Inc,

RCA Mfg. Ca, Inc,
Camden, N. J......, WIXEP
56000,

State  Universky of
Towma City,

State  Universky
Jowa, Iowa ~ City,
Towa

Zenith Radio C-rpo
tion, Chicago, 1ll.... \W9XZV  42000-
56000, 60000-86000 1kw kw  A3,A8

W CAURTESY, WATIONAL ASSOCIATION CF BROADCASTERS.

Pending the outcome of this hearing,
the Commission will grant applications
or permission to carry out fundamental
research which show satisfactory prom-
ise of being able to contribute substanti-
ally towards the development of aural
broadcasting and applications filed by
existing licensees to experiment with
aural broadcasting on frequencies above
25000 ke, provided the request to op-
erate additional stations involves a pro-
gram of experimentation directly re-
lated to the existing station. About 20
applications are pending action by the
Commission for new stations desiring
to use f-m. There are now 34 a-m sta-
tions and 20 f-m stations authorized by
the FCC.

It is also interesting to note that
various groups interested in frequency-
modulation broadcasting have recentlv
formed an organization known as F-M
Broadcasters, Inc. This organization
will present technical data and group
recommendations at the February hear-

ing. Some 43 groups were represented
at the original hearing.

Increased experiments and operation
with f-m and phase modulation as well
as combinations thereof should better
determine the service capabilities as well
as public response to this type of trans-
mission.

® o o facsimile

While facsimile has not reached a
definite point of conclusion and for the
time being seems likely to continue on
an experimental basis, it should come
into more prominence as the year pro-
gresses. Despite promising field tests,
laboratory work is still heing directed
towards higher definition, increased
speed and better synchronization.

The possibilities of using facsimile for
home newspaper printing, police, air-
craft, military and marine applications
has often been mentioned in this publica-
tion. It is gratifying to note that ex-
periments are being conducted along all
these lines as well as with f-m
transmission.

It is likely that improved systems will
shortly make their appearance in this
country. Considerable work has been
done here and abroad with wet electro-
lytic systems with favorable results.

Commercial wire facsimile will prob-
ably expand during the vear. Circuits
between New York City and Buffalo,
and New York City and Chicago have
been in operation for some time, while
automatic telegraphic facsimile appara-
tus, for transmission of messages from
hotels, etc., to the central office, was put
into operation during 1939". Excellent
results are obtainable and both systems
are meeting with good success.

It is also interesting to note that the
frequencies 1715 to 2000 ke, 56,000 to
60,000 ke, 112,000 to 116,000 ke, 224,000
to 230,000 kc and 400,000 to 401,000 ke
have been set aside for amateur facsimile
experimenters,

® ® ® marine radio

This year will see increasing use of
radio telephone equipment on small pleas-
ure craft. For the most part these will be
small, compact transmitter-receiver units
which will permit contact with other
craft, with land telephones and in em-
ergency provide direct communication
with the Coast Guard. Simple, fool-
proot operation will e featured for this
tvpe of equipment.

Direction finders are coming into
more prominence. Also, some work
has been done with u-h-f obstacle de-
tectors. Experimental work will no
doubt continue along the latter line.
There should also be considerable gov-

1%<“The Automatic Telegraph,” G. W. Janson,
12.

CoyMyuNIcaTiONs, April 1939, p.
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AADIO FRECUENGY QSLECTOR

A AA~AALDD
AUDIO OUTPUT IMPEDANCE

SUPREME

QUTPIT BELEETOR

MODEL 561 OSCILLATOR is an entirely new anc better inztzument, In the
561 we have for the first time, at moderate price, an oscillator capable of pro-
ducing (1) a true sine wave R.F. signal (2) linear aadio modelation (3) con-
tinuously variable percent amplitude modulation at all audio frequencies, etc.

A. F. OSCILLATOR.15 to 15.000 cycles cover the audio spsctrum. Push
button selection of 4 output impedances; 50, 500, 5,00, 50.000 ohms to match
any input. Center-tapped for use across push-pull iaputs. Absclute accuracy
of frequency and wave form. Frequency response flat £ 1 D.E. irom 30 cycles
to 10.000 cycles—I15 cycles down 2 D.B. and 15,000 cycles dow=a 2 D.B. Output
perfectly controllable 0 to maximum. Output: 125 milliwatts. 35 volts open
circuit.

R. F. OSCILLATOR.S bands 65/205; 205/650: 650#2050; 2050/6500 K.C.: and
6.5/20.5 M.C.: harmonics above 60 M.C. Each range push-button selected on
only two scales. All scales illuminated, shadow type, dual ra‘is mechanism.
Air-dielectric trimmers and iron coil inductors allow factory calibration at
both ends of each band to within 1z of 1%, —guaranteed accuracy. Push but-
ton attenuator with fine control is continuously va-iable from !/; micro-volt
to 100.000 micro-volts.

CARRIER AND MODULATION MONITOR. A vacuum tuke voltmeter is
used to control output level in actual micro-volts. The R.F. and A.F. Oscilla-
tors can be used separately. or the variable audio oscillator used to modu-
late the R.F. Read percentage of modulation, 0 to 80%. directly on meter.

FREQUENCY MODULATOR uses the SUPREME patented e.ectronic "lock-
center-synchronize” circuit—the only system which proves correct, beth
mathematically and in practice. Positive automal:c centering—no “image
wandering”—no distortion—all is automatic. Ideal for aligning all RF., LF.
and A.F.C. circuits.

STOP! LOOK! FIGURE! Look over the specifica‘ions.
Everything engineered and built in one unit saves you
money. We repeat, the Model 561 SUPREME Compbina-
tion, Metered A.F. and R.F. Frequency Modulated Oscil-
lator is new and better. We believe it is everythiag to B
be found in the finest laboratory, brought withim the
serviceman'’s reach. Never have we had more faith in

pendable job of circuit work has ever been donel

PERFORMANCE IS PROOF! We want every good
serviceman to caretully consider the Model 561 O3CIL- e .
LATOR. because we believe that every good secvice-

an instrument! No finer, more careful, thorough or de-

man needs one. We want qualified servicemen, who .
will appreciate this new instrument. to try out the new 5
Model 561 OSCILLATOR in their own shop—so much so
that we'll ship it right now—10 day free trial—them you \
be the judge. See your jobber today or write for )
complete information. \
v 1
[] -
¥ = ; MODEL 561

DOL S o 3 1 : &MUV[&W

wassAL americanradiohictaorvy.com

STOP! LOOK!
FIGURE

«7/ei8 WALUE

SUPREME
MODEL 561
GIVES YOU

Your Total Valuation

SUPREME MODEL 561
Gives You All This For Only

s 7 8 S 0 Installment Terms:

$8.50 Cash and
Twelve Monthly Payments of $6.49

Afre & /4
!
b/ & r_“ ]
- s ;" ‘ ] .-. q:-
8 L3
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ernment work during this year
especially in view of the naval expansion
program.

® e o police radio

A development that will be watched
with great interest is a two-way fre-
quency-modulation short-wave system
being designed by Daniel E. Noble for
the Connecticut State Police. Surveys
for the system were started last July
and tests are now being conducted under
the experimental police license W1XSP
on 39.180 mc. A test f-m installation
will be operated through the winter in
the Hartford area to prove-out the sys-
tem. Installation of 10 fixed transmit-
ters, one for each patrol area, and 20
mobile two-way units will be made in
the summer.

The possibilities of using facsimile
for the transmission of various types of
information, such as photos, maps, fin-
ger prints, etc., has often been mentioned,
as has traffic control by means of u-h-f
which would require suitable receiving
equipment in all autos with the trans-
mitters located at the various intersec-
tions. The use of aircraft equipped
with radio apparatus for locating and
directing traffic has already seen use.
This latter method of traffic control is
likely to gain prominence especially in
large communities. However, airplanes
operating in conjunction with motor
cars and motorcycles should prove a
great aid for state police and seems
likely to be widely used in the not too
distant future.

® e o (ecording

Better control, improvements in tech-
nique as well as in disc materials per-
mits recording of irequencies from 30
to 9000 cycles. Simpler and better cut-
ting heads, stylii, pickups and repro-
ducing needles are now available at
prices considerably lower than last year.
The price of discs has also been re-
duced in some cases. This general re-
duction of prices has prompted several
manufacturers to attempt simple low-
price recorders with a view toward ex-
panding the market for these devices.
It is expected that the recorders will be
placed on the market shortly, and if they
find anv success additional manufac-
turers will no doubt he prompted to get
on the band wagon.

New fields which show promise for
this year are home recording, and disc
recorded sound for home made movies.
As previously mentioned, it is also be-
lieved that several receiver manufac-
turers will introduce models which will
permit the home recording of radio pro-
grams as well as events in the home.
The use of portable sound recording and
reproducing equipment to add sound to
8 and 16 mm. home movies is also at-
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and upon trends to 1947.

tracting considerable interest”.

In broadeasting there is also a trend
of interest. Many programs are recorded
at the time they are broadcast and the
recordings put an the air over other
stations at a later, convenient time.
Speeches, sporting events, ctc., are also
recorded and broadcast at a more cou-
venient listening time. In all liklihood
this use will expand.

public address

Although unit sales for sets and tubes
soared higher for 1939 than for any
previous year, this was not true of pub-
lic-address equipment in general. In
spite of the comparatively large amount
of p-a equipment purchased for the two
World’s Fairs'® sales figures were below
the high mark set in 1937. This, not-
withstanding the fact that the new equip-
ment is definitely superior, more com-
pact and provides greater power output
with less distortion. Systems have been
streamlined and external appearance
greatly enhanced as well.

We look forward, however, to a banner
year during 1940 as other national elec-
tion years have been in this field. Another
cause for optimism is the possibility of
increased applications, many suggested
by those at the New York World’s
Fair'. The great popularity (and low
price) of the universal 6 volt-110 volt
mobile units should give this trend ad-
ditional impetus.

One of the most remarkable of recent
p-a developments has heen a system

17“Syncrosound System.” by Ralph C. Powell,
CommuUNICATIONS, Nov. 1939 p. 12,

1 Public_ Address and the New York World's

Fair,” by 8. Gordon Taylor, Service, Oct. 1939.
p. 463.

which will perform a multiplicity of
mechanical or electrical duties while de-
livering a recorded sound feature,
perfectly synchronized. Several different
methods of accomplishing the desired
results have been used and will no doubt
find additional application during 1940,

With the large number of low power
consumiption battery tvpe tubes avail-
able there is a probability that the near
future will see the development of port-
able dry-battery operated p-a systems for
special purposes.

® ® * test equipment

The multiplicity of tube types has
lead to the revival of new-tube adaptor
boxes to augment units now in the
hands of dealers and Service Men. This
seems to be the logical solution for those
who have good instruments capable of
testing all but a few of the very latest
types.

There has been a growing tendency
toward the use of signal tracing equip-
ment during 1939 and manufacturers
have been hard put to keep up with
production.  Service Men throughout
the country have taken to the instru-
ment and it seems as if it is marked first
on their want list.

There should be a decided trend, in
1940, toward greater accuracy and
stability in test instruments for the Ser-
vice Man. This should be especially tru.
of signal generators, where higher and
more uniform output over the entire ire-
quency range will probably be stressed.
The use ot some simple form of volt-
age stabilization in power-line operated
equipment will also see application.

® ® e materials

The international situation has had
some effect on the supplies of certain
raw materials. In the main, however,
there appears to be no great concern
over supplies, as the iajority of the
materials used for radio purposes are
produced in this country. In some cases
there have heen increases in the price
of imported materials, but as yet this
has not heen reflected seriously in the
price of receiver and transmitter com-
ponents.

Plastics, an ever-expanding field, is
finding more radio uses today than ever
hefore. Not only have some very ex-
cellent plastic insulating materials been
developed, but its uses for knobs, dials,
cabinets, terminal strips, and the like
is ever increasing. This is especially
true in radio cabinets where almost any
color or color combination can be se-
cured. With the possibility of new and
smaller receivers being produced it is
likely that plastic cabinets will be used
for these units. One receiver manu-
facturer uses a molded plastic chassis

(Continued on page 32)



ONLY RCA OFFERS YOU ALL THREE

|

..« And Our
RCAFranchise Means
the Best In All Three”
says ABE PLETMAN

well known President of Radio Wire
Television, Inc., New York

“Believe me, we at Radio Wire Tele-
vision know which side our bread
is buttered on.We consider our RCA
Franchise as one of our biggest as-
sets. RCA has a red hot line of test
equipment . .. the best known name
in receiving tubes . .. and a line of
power and special purpose tubes no
one else can touch.”

The RCA Franchise is the Backbone

Your Business Needs

Abe Pletman knows all the answers when it comes
to making money in his business. And the answers
he has for profits in test equipment, receiving tubes
and power tubes is the RCA Franchise.

And leading jobbers everywhere agree that RCA
is tops in these three profitable lines. It only stands
to reason that RCA Test Equipment is outstanding.

RCA MANUFACTURING CO., INC., CAMDEN, N. J.

It is backed by more actual service experience in
every field of radio and sound. RCA receiving tubes
have acceptance without equal. And no one ques-
tions the superiority of RCA in the field of power
and special purpose tubes.

You get the best in all three with the RCA Fran-
chise . .. and Abe Pletman is only one of the many
leading jobbers who is glad to say what he thinks
about RCA’s big three.

Over 335 million RCA Radio Tubes have been purchased by radiousers.
In tubes, as in parts and test equipment, it pays to go RCA All The Way.

A Service of the Radio Corporation of America
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*
CABLING

Uniformity of wiring anc
color coding maintained
by exclusive use through-
out of telephone type
cabling. The “Inside” of
any PRECISION instru-
ment reveals the infinite
painstaking care given
to production.

*
METER
CALIBRATION
All PRECISION mete:s

are manufactured undar
strictest supervision and
are INDIVIDUALLY cali-
brated for maximum scale
distribution. accuracy
and internal resistance.
INDIVIDUALhand-wound
calibrating bobbins pro-
vide complete uniformity
in operation.

*

OSCILLATOR
CALIBRATION

Carefully controlled sig-
nal generator production,
plus INDIVIDUAL hand
calibration. tracking amd
alignment of each band,
against elaborate stand-
ards, provides accuracy
and reliability expectsd
only in high priced lcb-
oratory instraments.

*

PRODUCTION
TESTING

Every instrument INDI-
VIDUALLY inspected. All
multi-meter ranges and
tube test functions
tracked and oalibrated
against laboratery stand-
ards, to insure maximum
accuracy and duplicate
performance of all PRE-

CISION models.

*

WIRING-
SOLDERING

ONLY highly trained.
skilled. selected men can
meet :the high PRECI.
SION . standards of wir-
ing, soldering and qual-
ity workmanship. The un-
derside of the instrument
discloses this "Inside
Story™.

*

BOBBIN
WINDING

Current shunts, ohmme-
ter and zalibrating bob-
bins are hand wound to
closer than 1% accuracy,
against finest laboratory
bridges.

NOLUESS WJRI(

rﬂﬁ

More than 40 models in fhe PRECISION 1940 LINE . .
Set Tester models ranging in price from as low as $29 95 .
low as $10.95 .

. 15 Mutual Conductance Tube Tester and
. Signal Generators from $24.95 . .

16 Multi-Range Tester models from as
. etc. . . . See them at your local distributor . . .
Ask for the PRECISION TEST EQUIPMENT 1940 CATALOG.

71d PBECISIIII TEST EQUIPMENT

SEE THEM AT YOUR JOBBER
PRECISION APPARATUS COMPANY @

647 KENT AVENUE
Export Division: 458 BROADWAY, NEW YORK CITY, U.S.A

® BROOKLYN, NEW YORK

Cable Address: MORHANEX
272 e SERVICE, JANUARY, 1940

WAAALamericanradiohistonv.cam



A-C, D-C, BATTERY
PORTABLE

G. E. HB412
(See Front Cover)

By HENRY HOWARD

is a portable 4-tube superhetero-

dyne designed to operate on bat-
tery power, on a-c or on d-c. Two of
the tibes used are dual function types.
Only three tubes are actually operating
at ot e time. For battery power opera-
tion he 1A7GT converter-oscillator and
the 3A8GT i-f-detector-audio-avc are
used together with the 1T5GT battery
power output tube. The latter is
switched with a 117L7GT a-c, d-c
power output rectifier tube when the
set it connected to the power lines. The
contiol grids of the two power tubes
are n parallel. On battery operation,
the 117L7GT is dead because of the ab-
senc:: of filament voltage while the
1T5GT is let out in the cold on a-c or
d-c cperation. The plates of the power
tubes are connected to proper taps on
the primary of the output transformer
in order to properly match the different
plate impedances of the power tubes to
the speaker. The 117L7GT has a much
lower plate impedance; hence, it must
look into a much lower inductance in the
tran: former.

Tlie set is housed in a wood case
with fabric covering. A sliding front
cove- is used to protect the dial, grill
and controls from the weather when
not in use. On battery operation 250
hours of life may be obtained when op-
erating the set four hours per day. An
automatic power selector switch is an in-
teresting and unusual feature, operat-
ing as follows: inside the small door on
the left side of the cabinet is the power
selector lever. To operate on batteries,
the prongs on the power cord plug are
inserted in the lever holes, and the
plug pushed in until it wedges between
the cabinet wall and the lever. The rest
of the power cord is placed in the com-

T\ aE General Electric Model HB412

partment and the door closed. To op-
erate the set on an a-c or d-c power line
merely remove the power cord plug
from the compartment, this operation
causing the selector lever to switch to
line operation. A word of caution is
posted—not to press the lever while the
power cord is in convenience ontlet.
On d-c, of course, the polarity of the
plug must be observed. On a-c opera-
tion it mav be desirable to reverse the
plug, leaving it in the position giving
the least lLum.

The filament supply for the converter
and i-f detector-audio tube in power line
operation is another interesting feature.
The cathode current of the 117L7GT is
emploved to heat these filaments, giving
a certain amount of voltage regulation
and hum reduction. This voltage is
usually wasted in a cathode resistor. A
27-ohm carbon resistor is in series with
the filaments acting in the capacity of
a buffer, or surge reducer when the set
is switched on the line. Carbon is used
because of its negative temperature co-
efficient, allowing a slightly greater re-
sistance when switched on which gradu-
ally diminishes as the set warms up.

No resistance cord or separate re-
sistor is needed in this set because of
the 117-volt rectifier-power tube, rep-
resenting a real step forward. Re-
sistance-capacitance filters are used
throughout; there are no chokes or
speaker field coil. The speaker uses a
permanent magnet of alnico.

All of the tube types used in the
G. E. HB412 have been introduced
within the last few months. Voltages are
given as found on the various tube prongs
for both battery and line operation. In
the former case they were measured
with  batteries in  peak condition.
Allowarce must be made for older units.

FRONT

OF CHASSIS

N7L76T

Gi- OSCILLATOR GRID
G1- OSCILLATOR PLATE
®- CATHODE
P- PLATE

0- DIODE PLATE
F- FILAMENT
FT-FILAMENT TaP
G- CONTROL GRIO

BOTTOM VIEW OF CHASSIS

VOLTAGES MEASUREQ BETWEEN SOCKET TERMINAL AND CHASSIS.

WITH A 6-VOLT A" BATTERY AND A 90-VOLT'B" BATTERY

VOLTAGE READINGS ENCIRCLED INOICATE VALUES OBTAINED WHEN OPERATING

REMAINING VOLTAGE REAOINGS OBTAINED WHEN OPERATING ON A 117-VOLT AC PO®ER SUPPLY
READINGS GREATER THAN 50 OBTAINED ON 250-VOLT SCALE OF 1000 OHMS PER vOLT METER

RK- RECTIFIER CATHODE
RF-RECTIFIER PLATE
S- SCREEN

TG TRIODE GRIC
TP-TRIODE PLATE

This model is designed for loop op-
eration exclusively and no provision is
made for an antenna-ground connec-
tion. Avc is provided, as usual, but the
arrangement is a bit unusual. In addi-
tion to the normal shunting resistor to
control the amplitude of avc voltage,
a 3.9-meg resistor is connected from the
avc bus to the high side of the 1A7GT
filament (plus 4.5 volts in the filament
arrangement). This cuts the initial grid
bias on the two tubes, providing greater
sensitivity on weak signals; obviously,
an important point in a loop receiver.

® o o slignment

Connect an output meter across the
voice voil, Rotate the volume control

T ANT TAIM

® :zuoonr wsvow c-18 k'm‘c

@ —— [®] (P 1A7
X7 W
c3 ssoxe +O |

With the exception of the padder, all
the trimmers may be reached from the
top of the chassis.

to maximum. Set test oscillator to 455
k-c and apply signal to the control grid
of the 3A8GT tube through a 0.05-mid
capacitor. Align the second i-f trans-
former trimmers. Next apply signal to
the control grid of the 1A7GT through
the same 0.05-mfd capacitor and align
the first i-f transformer trimmers.
Retouch the second i-f transformer
trimmers while applying signal to the
1A7GT tube. Do not remove the grid
leads from the tubes when applying the
oscillator signal and keep the test oscil-
lator output as low as a readable meter
reading will permit.

Place a one turn coupling loop not
closer thau six inches from the receiver
Beam-a-Scope. Apply a 1500-kc sig-
nal to the coupling loop. Set pointer to
1500 ke and align the oscillator trim-
mer (C-1A). Peak (C-1B) for maxi-
mum output. Change test signal to 580
ke and with pointer in region of 580
ke peak (C-3) while rocking the gang
condenser. Retrim at 1500 kc.

The Beam-a-Scope leads should be
dressed the same after the components
are mounted in the cabinet as during
alignment.

® o o pecifications

Cabinet: Portable; leatherette covering.

Tuning : Manual; dial ratio, 5.5 to 1.

Range: 550 to 1600 ke.

1-f peak: 455 kc

A-c or d-c power supply: 110 to 120 v,
25 to 60 ¢ on a-c.

Power consumption: 25 watts.

Battery power supply: 6-v A supply and
90-v B supply.

Power output: Battery operation, 275 mil-
liwatts; line operation, 2 watts (max.)
Speaker: 4-in, p-m; voice coil impedance,

3.5 ohms (400 c).
Over-all dimensions: 10%-in h, 13-in w,
534-in d.
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* Believe it or not (with due apologies
to Ripley), the very cheapest capacity
vou can use is offered by the full-
sized heavy-duty AEROVOX metal-
can electrolytics.

With honest-to-goodness full-rated dry
electrolytic sections, with nothing sub-
tracted by way of ultra-etching or
tricky treatment of foils, with adequate
separators and electrolyte and can sur-
face for prompt and effective radiation
of generated heat, these units stand up
to hour-after-hour operation, day in
and dav out, for many vears on end.

So if you're building or servicing on
that sort of basis, by all means use
these full-sized, tried-tested-proved
jobs. To do otherwise is to spend far
more money in the long run.

Ask Your Jobber . . .

Let him show you some of these heavy-
duty AEROVOX electrolytics—Types E, G,
I, EM, SM, GM. Ask for new 1940 catalog
and note extensive listings. Or write us direct.

T Y Comomamon
,,'_NEW BEDFORD, MASS:

IN CANADA: AEROVOX CANADA, Limited Hamilion. Ont.

b
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TUBES
(Continued jrom page 12)

which you service, bring the voltage
down to the design maximum, based on
a line voltage of 117. You can do this
quite simply Dby inserting a resistor in
series with the power transformer cen-
ter tap and ground. Make sure that the
resistor watlage rating is sufficient.
Usually a value of the order of 500 to
1000 ohms will do the trick on most
sets, with a wattage rating for the re-
sistor of 20 or more, depending upon |
the receiver B-power consumption. ‘

The maximum a-c voltage per plate
for the 5Z4, at 117 volts line supply, is
now 350 volts, just 50 volts lower than
the previous absolute maximum, with
condenser input. This same rating ap- |
plies likewise to the 3Y3, 5Y4, and
SW4, formerly rated at 400 volts. The
d-c output current rating for the 5Z4
remains at 125 ma, as does the 5Y3,
while the 3Y4 and 5W4 have been
boosted from 110 to 125 ma. The choke
input design maximum a-c voltage for
the 5T4 plates remains unchanged at
550 volts, but the d-c output current
rating takes a 10 percent drop. For the
5U4G, both plate and d-c output current
ratings are reduced 10 percent from
their previous ratings of 500 volts, 250
ma to 450 volts, 225 ma.

The design maximum for the output |
plate voltage has Deen increased from |
250 to 300, for the 6A8G, while thel
screen rating is maintained at 100 volts.
However, the anode grid voltage de-
sign maximum has been brought down.
to 200 volts irom its former 2350-volt
maximum. The same situation exists
with regard to the 6D8G.

All ratings on the 6K8G have been
substantially increased. The hexode‘
plate and screen voltages are now 300
volts each, instead of 250, while the
triode has been raised from 100 volts to |
a plate voltage of 125. For the GL7, |
the previous absolute maximums for the |
plate and screen of 250 and 100 volts
respectively have been increased to 300
and 150 volts for the corresponding
elements.

Increased ratings on the new chart
are shown for the 6C8G, 6F8G, 6K7,
6K7G, 6L7, 6L7G, 6U7, 6U7G and the
O6W7G. In each case the plate voltage
design maximum has been raised to 300
volts, where the previous absolute max-
imum was 250 volts. The 6SQ7 design
maximum is 250 volts for the plate in
place of the former 300-volt absolute
maximum rating. This applies likewise

to the 125Q7.

[In conclusion, the writer wishes to express
his appreciation to the various tube manufacturers
for their cooperation in supplying the tube data,
etc., upon which this article is based.]

BRACH ;AUTO
AER

Radios’ Smartest Auto Aerials
Are Made by Brach

New streamline design; smooth,
noiseless; anti-rattle construction.
Made of chrome-plated Admiralty
brass. Approved and recommended
by leading auto manufacturers.

See our new 92-inch Cowl Aerial
with concealed mounting insulators.

Send for Latest Catalog
Covering Complete 1940 Line

L. S. BRACH

MANUFACTURING CORPORATION
World’'s Largest Makers of Antenna Systems

55-67 DICKERSON STREET

NEWARK, N. J.

YOU ASKED FOR .

QUALITY at a PRICE

Model
432-A

Cy
Only $17.85 Net

Il
® RED=DOT Lifetime
Guaranteed Triplett

Highest Quality Sap- |
phire Jewel Bearings

eter A
| ® Sockets for All Tubes ® Separate Line Con-
| including new |.4. trol  Meter
{_o:t' Miniatures ® Neon Shorts Test
® froma’ln.?“tto vﬂ'éﬂ‘}: @ Etched Panel of out-
Safeguard  Against standing NEW  De-
Obsolescence stgn
’. Precision Indicating @® Approved RMA Cir-
| Instrument with Two cuit

‘ ODAY'’S outstanding tube tester value—
a guaranteed quality portable tester at a
price you can afford to pay. Checks Loctals,
Single Ends, Bantam Jr., Gaseous Rectifier,
Ballast, the New High Voltage Series (includ-
ing 117Z6G) 1.4-Volt Miniatures and others
recently announced. Direct Reading GOOD-
BAD meter scale. Positively will not de-
activate 1.4 volt or other type tubes.
WRITE FOR CATALOG!

Section 117 College Avenue

1

READRITE METER WORKS, Bluffton, Ohio



LEARN TO SELL
(Continued from page 13)
charged. In other words justify your
labor charges before vou're asked to
do it. And be sure that the price you
quote on a job is a fair price. Make a
profit, but remember that your customer
will probably need a Service Man in
the future. You want to be that man.
Many Service Men ask housewives if
there is any little extra favor they can
do, such as wiring a lamp plug or
checking a door bell. It only takes a
couple of minutes to do it . . . but you
make an impression that won't be for-

gotten.

We could discuss the advantages of
service-salesmanship for hours, but dis-
cussing it isn’t enough. You've got to
make it work for vou. And yvou'll be
surprised how easy it is to acquire
effective selling methods—theyv actually
become a habit—and they do pay divi-
dends. Aside from the profit angle,
you'll find that the application of these
thoughts in your daily contacts will
make servicing a happier, more satisfy-
ing profession.

BOOK REVIEW

SERIVICING BY SIGNAL TRACING,
by John F. Rider, published by John F.
Rider, Publisher, 404 Fourth Avenue,
New York City, 1939, 360 pages, price
$2.00.

A definite need in the service field has
been a method for locating trouble in a
receiver while it is operating for only then
will certain ills show up. Moreover, such
a method should be universal in scope,
i.e,, it should be applicable to simple t-r-f
receivers as well as the most complicated
multi-tube superheterodyne and the type
of tubes in the receiver should make no
difference. In this book the author de-
scribes such a testing system, which is
based upon the signal, the one thing com-
mon to every recciver or piece of electronic
equipment.

In his foreword the author states that
it is essential that the user of the signal-
tracing system be thoroughly familiar with
the behavior of the signal in detectors,
amplifiers, coupling devices, etc., and so has
devoted the first seven chapters of the book
to such descriptions. The remaining five
chapters deal with the testing procedure
itself and how it is applied to reccivers,
public-address systems, television and fac-
simile receivers, etc. A chapter is also
devoted to signal-tracing instruments and
how they are used.

Even if the Service Man does not adopt
the signal tracing method in his work, he
can learn, from this book, how the signal
behaves in all types of circuits.

’\TThe book is recommended to all Service

Men.

TRADE SHOW NEWS
The office of Radio Parts Manufacturers
National Trade Show, Inc., reports that
at the turn of the year contracts for 60
bootas at the 1940 Show, to be held at the
Stevens Hotel, in Chicago, had been re-
ceived.
This heavy application for space exceeds
that of any other year, in a like period of
time, by 25 per cent, it is said.

Here’s the New Meissner

ANALYST

IN KIT
FORM

BUILD IT
YOURSELF

SAVE HALF
THE COST

COMPLETE KIT
ONLY

$6O Net

FIVE
CHANNELS

AUDIO

50-50000 cycles

VOLTS

5-15-50-150-500

OSCILLATOR

0.6 to 15.0 MC

RF—IF

95 to 1700 KC

LINE CURRENT

0.1 to 3.0 Amp.

A Complete Service Lab in One Instrument

The same tried and proven circuits—the
same dependable components—the same
time and money saving performance—now
offered in a new dress—a new panel finish
and design that makes reading and opera-

tion even easier than ever.

It is unnecessary to repeat the numerous
advantages of signal-testing over old-time
servicing procedures. It is a proven fact,
however, that every day you try to get
along without this remarkable instrument

is costing you money! It will eliminate the

long hoursfrequentlyspentintryingtolocate
some obscure fault and will make trouble

location the simplest part of your work.

All measurements are made quickly, easily
and accurately—during actual operation—
without affecting the receiver circuits a bit.
All channels of the receiver may be thor-
oughly tested—individually or simultane-
ously. A separate panel for every channel!
Don't delay! See the Meissner Analyst at
your Jobber’s today—or write for fully illus-

trated descriptive folder.

To obtain any of the literature below, check the items you want, clip the lower part
of this ad, write your name and address in the margin and mail to the address below.

FREE DESCRIPTIVE FOLDER

Complete details of the Meissner Analyst, fully
described and illustrated in a big four-page folder.
Get your copy at once.

Hol off the Predd!
[ T A brand new 168-
2 page book, full of
live, interesting,
i Foceiverns up - to - the - min-
ute radio construc-
tional data and
information. Con-
tains complete dia-
grams and instruc-
tions for all the
Meissner Kit Re-
ceivers as well as
complete data on
ready-wired units.
18-pages of latest Television data cov-
ering theory and practical application
in plain language. See your Jobber at
once or order your copy direct from
factory. Only 50c¢ nct.

BIG FREE CATALOG

D The big 1940 48-page catalog contains complete
information, illustrations and prices on the entire
Meissner line of high-grade kits and parts for the
serviceman.

INSTRUCTION MANUAL

See description at left. Be sure to enclose 50c¢ in
cash, stamps or money order. Order yours today!

TIME PAYMENT PLAN

The Meissner Analyst and many other products may be
purchased on easy monthly payment plan. Small carry-
ing charge. See your jobber for details.

DEPT. S-1

MT. CARMEL
ILLINOIS

wA FAMOUS NAME FOR TWO DECADES"
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CHASING

SIGNALS

By J. E. WOOLLEY

IGNAL chasing will probably become
a regular routine in the better ser-
vice shops before the end of 1940.
Those who now own signal chasers will
tell you without hesitation that it is the
shops

last instrument in their with

RCA Rider Chanalyst.

which they would part.

Call them what you will, among the
many fancy trade names, there are sig-
nal chasers on the market that will fit
practically any purse, and almost any
one of them is better than none at all;
however, the lest one you can afford
is the one to buy. Such an instru-
ment is an investment that pavs divi-
dends, not nierely a convenience or a
luxury.

It is not the purpose of this article
to give directions for use (because each
instrument is accompanied with the
manufacturer’s instructions), but rather
to show the possibilities of such instru-
ments. Some Service Men haven’t
taken the subject of signal chasing seri-
ously. Others have seen demonstrations
but have no idea what they are missing
by using older methods. Many seem to
feel that this is just another gadget
like the “oscillograph they bought which
is in the back room collecting dust.”
The writer has made over a hundred
demonstrations with various makes of
chasers, and it is surprising to see the
change in enthusiasm within five min-
utes after the demonstration has begun.
The Service Man readily sees the possi-
bilities in a simple instrument which
he can learn to operate as easily as he
can learn to use a new tube checker;
it's just a matter of becoming familiar
with the various controls.

Can anybody learn to chase signals
accurately and speedily? No. The sin-
gle requirement, however, is that he be
familiar with radio circuits. There are
three classes of men in this industry.
First, there is the man who is well
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trained technically and practically, who
is little short of an engineer. This man
has already seen the possibilities of
chasers and probably owns one. Second,
there is the screwball, the man who can
measure voltages and resistances and
beyond that can hope, pray and try. This
class of fellow has no business with a
signal chaser. It would only add con-
fusion to an already confused mind. The
third class (the big class) is the man
who, while far short of engineering abil-
ity, has the training and experience to
know what is going on in a radio re-
ceiver. e is the man who needs a
signal chaser and needs it badly.
Altogether too many receivers are
returned to their owners repaired but
not fixed. The average Service Man
repairs the major complaint, checks the
remaining voltages and tubes, aligns the
set and returns it, overlooking many

Supreme 560
Vedolyzer.

small items that would add to the cus-
tomer’s further enjoyment and to his
own profit. After the major complaint
is repaired, the owner of a chaser can
go farther. He can check the gain per

usually (not just occasionally) can find
dozens of other annoying ailments that
need attention. You will be amazed at
the number of defective tubes that a
chaser will find that were pronounced
good by your expensive tube checker.

Before explaining the various special
uses of a chaser let’s look at the possi-
bilities in weak or dead receivers. In
Fig. 1 is a very simple six-tube super
of common variety. We connect a sig-
nal generator at its antenna and ground
post, and for simple calculation, let’s
ieed 1000 kc into it. We can disable
the set’s voice coil so as not to be dis-
turbed during our tests. Use as weak a
signal as possible to keep the set’s avc
voltage low. Tune both set and chaser
to 1000 kc and measure the signal at
the antenna post (point A in the dia-
gram). The antenna transformer is a
step-up device, so when we move the
probe from A to B, we have a moderate
gain in signal. Likewise, when we move
from B to C we should have a gain, and
a much larger one because we are get-
ting the advantage of the gain in the r-f
tube. When we move from C to E, we
also get a gain, but a small one in most
cases, or possibly none at all, depend-
ing upon the type of receiver. Now, in
moving the probe from E to F, the
reader might expect a substantial gain
until he stops to realize that the mixer
tube is not working into the 1000 kc
circuit and therefore we do well to keep
the same signal intensity—in fact, a
loss is usually experienced here.

Unless you are chasing some specific
trouble, it is not necessary to take the
time or trouble to check the oscillator
circuit independently. At point F you
can give the oscillator a sufficient check.
With our probe fastened to F, it is only

] . ; . Fig. |. These instruments will check
stage; ﬁnd and eliminate dead spots; the progress of the signal through the
modulation hum; gassy tubes; and receiver circuits.
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SYLVANIA HELPS
- To Help You Sell

Tubular Paper Display This
Capacitors . . . molded in hard COMPLETE
wax . . . no moisture can enter Ele 'l’l‘i Ed ebrite
> ... much longer life . .. buy from ctric 9 RADIO
¥ lyour jobber in factory-sealed Clock Sign SWEHRV|C‘,E
;) '€ Recormrmern

1 %
SYLVANIA 7% RADIO TUBES

Everyone looks at a clock. Get this one for your place. Made of
sturdy, satin-finish metal, illuminated with two lamp bulbs. Separate
switch controls lights so clock operates at all times. Movement is

self-starting. Convenient size, 1314” high, 20’ wide . . . complete
with YOUR NAME on illuminated glass panel..... G e T LT $6.
Without name but with plain glass panel.................... $5.

3

Ken-Rad Radio Tubes will glve
the best performance because they

SET TESTED

RADIO TUBES |

|
| COMPLETE |
J RADIO SERVICE
|
|

are the product of the highest
standards in the industry.

KEN-RAD TUBE & LAMP
CORPORATION
Owensboro, Kentucky

f e PN

AUTHORIZED SYLVANIA DERLER'

Put Up This Striking Flange Sign
Sign is weatherproof baked enamel on heavyweight sheet metal.
Wide flange has 5 holes for sturdy mounting to building. Size, with
detachable name plate, 164" x 16”. Without name plate, 1614” x
1134”. Flange Sign complete with YOUR NAME on name plate in

baked enamel 7.: .. 8k v ol vasva s Joee XX i Do o) O S $1.00
\ Sign, without name plate. ... ........ ... i 25¢

| b

' ‘ RADID SERVICE

! /57 SYLVAQIA Ranio Tuses /&

JENSEN PROMOT‘ONS Thomas A. White SUTHORLTED SYLVRNIN TEALER
The Jensen Radio Manufacturing Co. (left) and Hugh | YOUR NAME HERE
have recently made the following an- S. Knowles. | L

nouncement concerning their personnel. W.

E. Maxson becomes president and general New Electric Sign Can lIncrease Your Business

. - oo he corporation for Strong metal frame electric sign trimmed in chrome plate with glass
mallﬁl.gel_ after serving td.Ce :)IP Hugh ‘ panel. Flat base for standing and adjustable chain for hanging.
ten years as managing director. g Size 22%”" x834” x3%;"”. Complete with imprinted name plate. $2.25
Knowles and Thos. A. White hgvf; been Without name plate o SR [ b ..51.25
elected vice-presidents while continuing as A e— & W ]
chief engineer and sales manager, respect- I—- _I
fol. L e Ofer, her an s USE THIS VALUABLE COUPON

year tenure as vice-president, becomes
chairman of the board of directors. Other
corporate officers remain in their capacities
except for Peter L. Jensen, whose resigna-
tion as president and director was recently
accepted.

HYGRADE SYLVANIA CORPORATION, Emporium, Pa.

Enclosed is ............. ........ Please ship the following:
..... Electric Edgebrite Sign.
...... Metal flange sign, without nameplate.
.....Metal flange sign, with imprinted nameplate hanger.
. .Electric Sign.
.Imprinted nameplate, separate—Can be used either with
flange sign or new electric sign.

SMITH JOINS JFD
Herman H. Smith has joined the JFD

— ——— — ——— — —

Manufacturing Co., 4111 Tt Hamilton ‘ Name g i @ Dol £ omds - § S - i) et § Bl b § ke
Parkway, Brooklyn, N. Y., in the capacity Address I

of sales manager. JFD manufactures dial ‘ | ciy ) ) State

drive cables, anto-radio remote control Imprint

hardware, swaging tools, auto radio aerials
etc.

(PLEASE PRINT) . S10

L——————_——
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CLAROSTAT
GREENOHMS

* Still tougher resistors for your tough-
est jobs —that's the idea behind
CLAROSTAT GREENOHMS. These
unique cement-coated power resistors
are winning over servicemen every-
where, just as they have already won
over “hams,” instrument makers, com-
mercial equipment builders and others
who insist on the best components.

Greenohms can be heated red hot on over-
load and plunged in cold water. Undamaged
by severe heat shock. Coating will not crack,
blister, peel. |

Cement coating, even when moistened, has
minimum leakage of current from winding
through coating. Compare with other types,
particularly enamel, r

Use of cold-sctting cement means that wire
winding has remained unimpaired in manu-
facture of resistor. Absence of waterglass I
eliminates any corrosion.

Get Your
Copy ...

Ask jobber
for this handy
manual. Also ask |
to sce our Green- |
ohms.
dircet.

local

Or write us
Dept. SG.

*

CLAROSTAT MEFG. CO,, Inc.
285.7 N. 6th St. BROOKLYN, N. Y. |
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necessary to establish the presence of
three useful signals (there are others
which don’t concern us); that is, the
presence of the 1000 ke (although it
may show a slight loss as compared with
I2), the local oscillator’s beat, which is
1456 (for an i-f of 456) and the i-f
itself. It is not necessary to reset the
signal-generator. Keep 1000 ke coming
in the antenna post throughout the en-
tire procedure. For the mixer tube to
feed a 456-ke signal to the i-f stage, it
is necessary that the set’s local oscilla-
tor beat 456 above the incoming signal.
Therefore as you tune the dial on the
chaser m 1456, the indicator will show
the presence of this signal if the oscil-
lator circuit is functioning. This is an
unmodulated signal and will not be
audible (in casce your chaser has pro-
visions for listening). The third fre-
quency present at point F is of course
the i-f of 456.

With the tracer dial set at 456 (1000
still coming in the antenna) we proceed
through the i-f stage. From T to G we
usually get an even signal. However,
from G to H we should get a healthy
sock. I'rom H to J there is always a
decided loss as would naturally be ex-
pected in a diode circuit. When we
reach the diode plates we are through
chasing the i-f signal and begin using
the audio portion of our chaser (1000
ke still coming into the antenna post).
From | to X there is bound to be a
slight loss (only slight, however) be-
cause of the filter resistor and the con-
denser C4. (The sets’ volume control
is on full) I'rom K to L there should
be a big gain. (\What these gains or
losses should be is clearly explained in
the instructions that accompany the
various instruments.) Irom L to M
there should be about an even transfer
of signal, as would he expected of re-
sistance-coupled amplification. (Trans-
former coupling would show a gain.)
From M to N there should be a con-
siderable gain with 4 triode or a healthy
sock with a pentode.

Now let’s suppose that when moving
the probe from G to H we did not expe-
rience the expected gain. We try a new
tube in this socket, but find the gain
still insufficient. Tt is not necessary to
put away the chaser and get another in-
strument. Nearly all makes of chasers
have a modern vacuum-tube voltmeter
built into the instrument for use both
internally or externally.

Chasing signals through a set is much
faster than it sounds. The chasing ex-
plained in the last four paragraphs on
the set shown in Fig. 1 was actually
done in about three minutes. The Ser-
vice Man who buys a chaser should first
run through four or five operating sets
and study the instructions furnished
with his instrument to establish in his

|
|
|
|
|
|

|

|
|

JACKSON DYNAMIC SIGNAL ANALYZER

LOCATES RECEIVER TROUBLES Quickly

Shows ALL Results Instantly
on Direct Reading Meters

The Jackson Model 660 makes all signal
tests and V. T. Voltmeter readings—YET
IS ACTUALLY SIMPLE TO USE.
Traces the signal from antenna to speaker,
showing exactly where receiver trouble
is located. Results appear instantly on
DIRECT READING METERS. Shows
gain per stage, noise, hum, oscillator op-
eration, AVC and AFC volts, antenna
efficiency, etc. The Analyzer will quickly
pay for itself in the time it saves you.
Cannot become obsolete as it measures
fundamental receiver characteristics. Costs
only $79.50 complete.

WRITE TODAY for full information.

The Jackson Electrical Instrument Co.

DAYTON, OHIO

aly
D i

More Sales — Longer Profits — on the

Trouble-Free Turner 22D Dynamic
With 90° Tilting Head, 8 $ 00
Ft. Removable Cable Set, 20_:
High Impedance.......... List

Deduct $1.50 for 50 Ohm Model

Add $1.50 for 25 Ft. Cable Set
Here’s a microphone that offers you handsome
profits. Fully protected for the ham, and rug-
ged enough for the toughest P.A. job. Works
well indoors or out, with amazingly low feed-
back. Full satin-chrome finish. Advanced en-
gineering style. Relieve returned-goods-head-
aches with Turner 22D. Level—54DB. Range
40-8000 cycles.

The TURNER co. 1[:,{/,«1-[6 for
r 906 17th St, N. E. ree Mike
CEDAR RAPIDS, IOWA Catalog




mind just where gains or losses should
occur in receivers and what the gain,
if any, should be. By that time he
should be able to take on the toughest
jobs that might come in. This is no
exaggeration. Learning to chase sig-
nals is just that easy.

What about a stubborn case of hum?

Meissner Analyst.

Hum often presents the toughest of
problems with the cut-and-try or bridge-
and-listen methods. It’s one of the sim-
plest with a chaser. With the audio
portion, you can listen right in on the
filter system at points P, Q and R (Fig.
1). But stubborn cases seldom originate
there. The hum might develop at points
S or T or it might be a bad tube (which
checked good in a checker) or count-
less other places. All vou have to do is
probe and listen.

The same simplicity locates distor-
tion. How many times have you guessed
that the distortion was originating in
some particular stage, and replaced all
surrounding parts only to find you had
been barking up the wrong tree? You
don’t have to be a smart guesser with a
chaser. You hear where the distortion
originates (on some instruments you also
see it), and the rest is easy for the man
who knows radio, especially with the aid
of the vtvm. Furthermore, that oscillo-
scope you bought, largely for locating
distortion, can now be dusted off and
brought out into the front room hecause
most chasers have provisions incorpo-
rated for truly using a scope to hetter
advantage than ever before. Understand,
a scope is not necessary for locating
distortion, but you can use it if you
choose.

Making estimates is made simple with
a chaser. I“or instance, suppose a cus-
tomer brings in a set like the one in
Fig. 1, and you find no plate voltage at
point H; other voltages normal. You
are sure the second i-f primary is
burned out and you give the customer a
price on replacing the i-f transformer.
A quick voltage analysis makes you
think the rest of the set is normal, and
the tube checker says it thinks the tubes
are good. With a chaser you don’t have

| ITWAS A
\ WONDERFUL
SUIT...BUT

s

IT WASN'T

COMPLETE

o MATTER how well a man
N looks int the pants and vest,
he’ll never be well dressed witha
sleeveless jacket. Unless thesuit
is complete it’s not very useful.

The same thing goes for com-
mercial sound. The man who
uses and recommends a com-
plete line has a big jump on the
fellow who doesn’t. Because a
complete line has the respect of
abuver. It tells himn that there’s
reliability behind it. He buys

R

with confidence. secure in the
knowledge that any time he
wants to add to his original
equipment he can do so with-
out difficulty.

It will pay youto recommend
RCA Commercial Sound be-
cause it’s the only complete line
in the business! A line built by
the world’s most experienced
company in sound amplifica-
tion. A line that means profits
to you!

RCA Mfg. Co., Inc,, Camden, N.J. = A Service of Radio Corp. of America

Any sound system sounds better,

equipped with RCA Radio Tubes

to take this chance. You can chase the
signal from A to G and be sure about
that mucl, then feed an audio signal into
J or U and check the rest of the set.
(With some instruments you can tune
the chaser to a broadcast signal and
send the resulting audio signal into J
and out the set’s speaker.) You can also
listen in at R and see if the hum level
is satisfactory, you can see if the vol-
ume control is noisy and countless other
tests that will occur to you, and when
you give the customer his estimate, you
will know it is sufficient to cover every-
thing.

If you arc one of these Service Men
who permit the customer to hang over

your shoulder, a chaser presents a splen-
did opportunity for showmanship.
Showmanship is one thing sadly lacking
in the service business and probably ac-
counts to some cxtent for the poor
prices the boys get for their work.
You may ask, “Isn’t there anything
that’s hard to do with a chaser? This
all sounds too good to be true.” Yes,
finding the cause of violent oscillation
is a tough job with or without a chaser,
The chief difficulty is that the offending
stage frequently feeds back into an in-
nocent stage and is misleading. How-
ever, a chaser will find the trouble in
less time than the cut-and-try methods
heretofore wused. Poor grounds and
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FOR CATALOG

Complete line of Astatic Microphones,
Pickups, Stands and accessories. De-
scription and prices. Your name and
address on blank lines below will bring
you one of these new Astatic Catalogs.

Name

Street ..

ASTATIC MICROPHONE
LABORATORY, INC.

YOUNGSTOWN, OHIO

faulty condensers are the most common
causes of oscillation, and it is obvious
that poor grounds can be found easier

Jackson 660 Dynamic Signal Analyzer.

on a non-disturbing instrument. As for
condensers, the common practice of nmo-
mentarily shunting a good condenser
across the suspected one often adds
other disturbing conditions, but with a
chaser you can test a suspicious con-
denser without shunting or disturbing
anything. First, you can listen at vari-
ous points throughout the suspected
portion of the receiver, seeing if the
oscillation is audible. Second, you can
see if the suspected condenser is actually
by-passing. For instance, look at the
by-pass at point D in Fig. 1. If it is
not by-passing properly, there will be
a weak signal on this screen.

What about unusual circuits that are
not found in the average radio set? No
circuit is unusual or strange to sig-

nal chaser if you understand the circuit.
Afc and squelch circuits are termed un-
usual by many Service Men and phase
inversion is still a mystery to a few. So
long as you can service these circuits
by the horse-and-buggy methods, you
can do it better and quicker by sleuth-
ing the signal. Even sound equipment
or wireless record players can be ser-
viced better this new way. The impor-
tant thing in service work is “Is the
signal coming through, and, if so, is
there the proper gain or loss at each
progressive point?”

What about chasing noises, such as
those made by noisy i-f’s and audios?
This is one of the simiplest things pos-
sible, and is done in the same manner
as checking hum and distortion. You
simply take the probe from stage to
stage, listen, and determine at which

Rimco Dynalyzer.
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point the noise originates. The cause
is then obvious. Some very tough cases
of crackling noises have been found
with chasers that would have been real
headaches to find with the old “stum-
ble-onto” method.

Service Men frequently inquire as to
the possibilities of using chasers in
alignment work. Once you do an align-
ment job with a chaser, you won’t do
it any other way. First, there is no
other output device as convenient and
sure as a vacuum-tube voltmeter. Sec-
ond, check of the tracking of a gang
condenser is very difficult with any
other method. Most careful Service
Men who follow manufacturers’ instruc-
tions get a good job on the i-’s and
usually on the 1400 ke trimming, but
when they set the 600 ke padder by the
familiar rocking method, they think the
job is done, and done well. Some few,
but very few, check themselves by see-
ing if the r-f sections will take a differ-
ent adjustment at various points on
the dial; others attempt to check with
tuning wands and other gadgets. With
a chaser vou can align as heretofore,
then go back and see if the two, three
or four sections of the gang are really
tracking all over the dial. For instance,
go back again to Fig. 1. First you tune
the over-all receiver to the test fre-
quency. C3, the oscillator section, pre-
dominates and governs the dial reading.
Now you can check sections Cl1 and C2
to see if they resonate at the exact same
dial setting. We have all seen sets that
won’t track clear across, particularly
some of the cheap stuff on the market,
but the better receivers, the kind you
want to do a good alignment job on,
will usually track, and when they won't,
there is a definite cause.

Hickok 155 Traceometer.

As stated before, a vtvm is built into
most signal chasers, and this alone is
worth a large percentage of the pur-
chase price of the -instrument. The
meters we have used for years are gross
liars; they seldom tell the truth. They
were good in the battery davs, passable
in the t-r-f days, but today they cannot
give us the reliability we require. The
vtvim is the answer to modern voltage
measuring problems. You can measure

{/NBEATABLE SPRAGUE VALUES

UNMATCHED SPRAGUE QUALITY

MIGHTIEST MIDGETS

Imagine a 70,000 ohm
10-watt wire wound re-
sistor actually dissipating
10 full wa:ts! Imagine
resistors with an auto-
matic overload indicator.
Imagine non-inductive re-
sistors with 0 inductance
at 50 me. and distributed
capacity cf only 2 mmid.
available at lowest prices
ever! No wonder the en-
tire trade is talking about

SPRAGUE
KOOLOHMS.
See them today!

OF ALL . . .

The smallest midget drys
on the market! Build up
to higher surges — have
lower leakage and power
factor unconditionally
guaranteed. Available in
the most complete line
of singles and duals for
all ordinary replacement\,
needs. Look at these
typical Atom values:

SPRAGUE ATOMS

UT-81, 8 mid. 150 v. 5%’ x 153" Net 27¢
UT- 4, 4 mifd. 450 v. 11/16” x 15" Net 33¢c
UT- 8, 8mid. 450 v. 13/16” x 15" Net 36¢

UT-88, dual 8, 450 v. 1”7 x 2%’ Net 63¢c

TC TUBULARS

Y "NOT A
= FAILURE IN

A MILLION"
The most famous condensers ever

made—and still the best and fastest
selling tubulars on the market. Famous
Sprague “inner seal” moisture protec-
tion and many other features. TC’s
cost little—do a big job. All ranges
at your jobbers.

FREE —Ask your jobber or write to us for
big new Sprague Condenser and Koolohm
Resistor Catalogs.

New Sprague Manual of
interference Elimination
now available, 25¢ net.

SPRAGUE PRODUCTS CO.

ave voltages even on the grids them-
selves without disturbance. You can
read resistance-coupled plate voltages
accurately and without disturbance. You
can measure screen voltage on pentode
linear deteclors where usually a 2-meg
resistor feeds the screen. You can use
the vtvm as a resonance indicating de-
vice or for any voltage measurement
use, either positive or negative without
reversing prods. Most of the meters
are the center zero type with a very
wide-range zero sct, which is useful in
checking intermittents because it elim-
inates the memory factor. Once the
maximum reading is obtained, the meter
is adjusted back to zero so that the op-

0BSOLESCENCE-PROOF!

A new
kind of

con-

denser-
resistor

analyzer

Every serviceman should have a Sprague Tel-
Olmike Condenser and Resistor Analyzer.
Tests intermittent opens, power factor, leak-
age, insulation resistance and resistance
values at all voltages, all capacities. Plug
in your own milliammeter and voltmeter as
provided—don’t buy instruments twicel You

get an instrument
$29.70

worth at least $50
for a net of only

CONDENSERS
KOOLOHM RESISTORS

TEST EQUIPMENT

NORTH ADAMS, MASS.

erator does not have to remember any
numbers while awaiting the occurrence
of the intermittent. One manufacturer
has gone so far as to include olimeter
service. Another uses no physical meter
for the vtvm feature. Instead, the
scales are etched on the panel, and you
read the voltage where the pointer
stops when a 6ES5 electronic eye comes
to mesh.

The big question everyhodv asks is,
“Will a chaser speed up the finding of
intermittent trouble, and why don’t
manufacturers’ instructions go into
more details on this subject?”” A chaser
not onlv speeds up intermittent jobs,

(Continued on page 34)
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WE EXPECT...
(Continued [rom page 20)

base which includes sockets, trimming
and padding condenser and insulated
terminals. Therc is also a trend towards
plastic cabinets in college colors, in ira-
ternity and sorority colors, and for other
specific groups.

Other interesting developments  in-
clude a plastic material made irom coifee

courtesy Clarostat

Iintration,

Fibreglass is used as a covering for re-
sistors and for wire.

beans. and a new plastic molding process
using plaster of paris forms. This lat-
er development might be used to pro-
duce samples more cheaply as well as
for specific items where no large pro-
duction is anticipated.

Increasing use of the ultra-high-fre-
quency channels will find more and more
use for insulating material of either the
polystyrene or ceramic types, depending
upon the specific application. With
more television, {-m and other high-
frequency services being placed on the
air the manufacturers of u-h-f insulators
should be prepared for a very good year.
Fiber glass insulation, announced about
a year ago, is finding radio applications

for insulated wire, resistor insulation
etc.
e o o iyubes

Until the end of 1939 the trend in
tubes was toward more tubes. Since
January 1939 over 140 new types have
been announced” '*. However, for the
new year one large manufacturer of sets
and tubes has annouced the intention of
standardizing on 36 types and concen-
trating production around these types.
At least one set manufacturer has also
announced a similar program. A survey
of the tube manufacturers indicates that
they would welcome standardization
although there may be some disagree-
ment as to just which types should be
“preferred”. 1If the original list of 36
were enlarged slightly, and some com-
promises made, there is every reason to

- weTyhes,” by D. Bee.
62. Also, “New Tubes,”
p. 133,

SErVICE, Feb. 1939, o.
Service, March 1939,

believe that standardization will be ac-
complished within the next few months.
Perhaps this will slow down the on-
slaught of unnecessary tube types.

Last year saw some definite steps
toward standardization of tube prices.
Inflated list prices have been brought
down and a price structure established
which is siniple and based upon a sound
relationship  between  manufacturing
costs, distributor net prices and suggest-
ed list prices. At this time we can re-
port general conformity all along the
line.  The new setup has done a lot
toward stabilizing the tube industry.

Toward the end of 1938 and during
the early part of 1939, single-ended,
loktal, 1.4-volt and GT tube types made
their debut.  The singular advantages
of each type have already been discussed
on the pages of this magazine®. Let it
suftice to say that the single-ended con-
struction has climinated the clumsy top
grid-clip and thus presents much to
manufacturing efficiency and to consum-
er convenience. The loktal tube, also sin-
gle-ended, has a special base designed to
permit easier removal and replacement
of tubes in receivers und other elec-
tronic equipment. This is of particular
advantage to receivers in that it aids
them in obtaining Underwriter’s Lab-
oratories approval as well as the back-
ing of various consumer groups.

The 1.4-volt tube series has given the
set engincer the basis for the self-con-
tained battery portables discussed earlier
in this article. Miniature tubes, recently
announced’, should find application in
vest-pocket portables and in equipment
where extremely small size is of para-
mount importance such as in portable
hearing aids and in airplane receivers.

Probably the most important technical
development, relating to tubes, during
the year was the announcement of i new
hasis for tube ratings™ In the past
receiver designers used the published
absolute maximum ratings as design
maximum values. In cases where the
power source voltage varied greatly
from the original design value, the pos-
sibility existed that the tubes would be
subjected to overload and consequent
loss of life and efficiency. The new rat-
ings have been chosen to allow for such
variation in power source voltages.

Unit sales of tubes for 1939 were close
to 100 million according to reliable esti-
mates’. These are based on actual sales
(65 million) for the first 34 of the year
and an estimate (of approximately 35
million) for the last uarter.

Of the total 100 million, some 62 mil-
lion were used in initial equipment and
the remaining 38 million for replace-
ments.

The greater number of sets now in

20RCA Application Note 105.



use over last year and the increased
listening due to the European situation,
and also because of the approaching
presidential election, should make 1940
much better from a standpoint of unit
sales. Fig. 3 shows the long time trends
as predicted from existing data’.

e o o condensers

For the past few years there has been
considerable improvement in condensers
which, strangely, has been followed by
price reduction. By and large you can
obtain more for your condenser dollar
this year than ever before; this is true
in spite of increased raw material costs.

As for the improvements one
manufacturer has a new line of wax-
moulded tubular condensers which re-
duce moisture absorption. Another has
introduced a 600-volt tubular which uses
a treated cellulose derivative dielectric.
Several manufacturers are specializing
in fabricated plate type of electrolytics.
Others are featuring etched foil types.
In general all types of condensers have
less leakage, higher voltage breakdown,
less equivalent resistance, improved
power factor, better by-pass action and
a longer expected life. We hope that the
cardboard types used in the cheaper
midgets will also come in for some of
these advantages especially the longer
life expectancy.

Improvements have also been an-
nounced, during 1939, in small tem-
perature compensating units, in silver-
mica types and in various trimmers.
These should add to the efficiency of all
types of electronic equipment, especially
u-h-f devices.

Even though the sales price of conden-
sers was lower during 1939 than in 1938,
the total dollar volume of business was
somewhat better for 1939. The figures
(actual for 9 months and estimated for
the last quarter on the basis of between
9 and 10 million sets) are about
$9,800,000.

® o o esistors

Even the smallest resistor has not
been overlooked. Wire-wound resis-
tors have new ceramic coatings which
render them entirely waterproof. One
manufacturer marks the coating with a
unique spot which changes color when
the resistor is subjected to an overload.
Several other manufacturers are using
fibreglass as insulation on resistors and
on wire, adding considerably to the
safety of all kinds of sets and equip-
ment. Carbon compaosition resistors are
better all around; they are smaller with
better insulation.

It has been estimated (on the basis of
between 9 and 10 million sets sold) that
approximately 70 million resistors (of
all types) were used for initial equip-

VOLT-0HM-
MILLIAMMETERS

FOR

~ Lvery
Purpose

ri FT)LET

MODEL 1200-E
25,000 OHMS PER VOLT
with

| RED . DOT

Lifetime Guaranteed
Indicating Instruments

‘Mod_eli 1200-E is recommended for precision
servicing, lahkoratory and television work.

Separate AC and DC Instruments in tilting
twin case, accuracy of each within 2%. 10 AC
and DC Voltage ranges; four Direct Current
ranges; high and low resistance ranges, as
follows : DC D-10-50-250-500-1000 volts at 25,000
ohms per volt; 0-50 Microamperes; 0-1-10-50- i
| 250 Milliamperes; Low ohms, %4 to 1000; 40,000
AC 0-10-50-250-
With RED®DOT Lifetime

$31.17

| ohins, 4 and 40 megohms,
| 500 - 1000 Volts.
Guaranteed Indicating Instruments.
Dealer Net Price ..................

| WRITE FOR CATALOG!

Section 171, Harmon Drive

THE TRIPLETT ELECTRICAL INSTRUMENT CO.

Bluffton, Ohio

ment alone in 1939—to say nothing of
replacements.

Volume controls, too, are Dbetter,
smaller and cheaper, with better tapers
now available, and ranges are extended
to as high as 20 meg. The old paper-
ink surface is replaced with a fired-
carbon coat on bakelite, which has a
longer life with less noise.

® o o speakers

Speakers come in for their share of
improvement with more and better per-
manent magnets. The trend toward the
use of p-ms has been gradually increas-
ing. In the current (1939-40) lines
over 359 of the models offered feature

| Model 1200-A

Same as 1200-E but reads: Dt

0-10-50-

250-500-1000 Volts at 2000 ohms per
volt; 0-1-10-50-250 Milliamperes; Low
Ohms % to 500; 1500 Ohms. 1.5 and 3
Megohms. AC 0-10-50-250-500-1000
Volts.

’ Net Price......... $23‘

1

Model 1200-C

Dealer

Same as 1200-A but reads: DC 0-10-

50-250-500-1000 Volts at 35000 ohms

per volt; 0-250 Microamperes: 0-1-10- 1

50-250 Milliamperes; Low Ohms % to

5\0((:); 01500 8hm85.0 1.5 and 7.5 Megohms.

A -10-50 - 250 - 500 - 1000

Volts. Dealer Net Price... $26°84
Model 666

‘ A complete pocket-size Volt-Ohmi-Milli
ammeter with AC-DC voltage ranges:
0-10-50-250-500-1¢00 ut 1000 ohms per
volt: DC Milliamperes 0-1-10-50-250;
Low Ohms, % to 300: High Obhms to
250,000 with provisions for higher

readings by esxternal bhat $14 00

teries. Dealer Net Price..

l Mode!l 666-H

Same a8 Model 666 but with
voltage (at 1000 ohms
5000 volts. Ranges
larger models.
Dealer Net I'rice

AC-DC
per volt) to
comparable  with

$14.50

p-m speakers. The introduction of the
hattery operated portable, no doubt, ex-
plains the apparent greatly increased
trend toward p-ms in the 1938-39 and
1939-40 lines. We can, however, expect
an even greater trend in this direction.
P-m speakers offer several decided ad-
vantages in their favor. Their use in
receiver design obviates the necessity
of a hum-bucking coil and its attendant
reduction of speaker efficiency. Because
of the absence of the field coil voltage,
the use of a p-m speaker permits the use
of lower voltages on the rectifier, in a-c
sets, and hence reduces the possibility
of failure in transformers, filters and
other components.
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NEW OHMITE
TAPPED CORDOHMS

Line-cord resistors with
extra tap for pilot lights
on AC-DC radio re-
ceivers. Replaces voltage
dropping resistors and
ordinary line cord. Elim-
inates generated heat
from set.

OHMITE
BROWN DEVILS

Extra-sturdy vitreous-
enameled resistors for
voltage dropping, bias
units, bleeders, etc. 10
and 20 watt sizes; 1]
to 100,000 ohms.

OHMITE v
ADJUSTABLE
DIVIDOHMS

Mighty handy for

quick replacement or
change of resistance

value. Tdeal voltage

dividers. 10 to 200

watts. Resistance to

100,000 ohms. LY

T"SEND COUPON TODAY— I

l OHMITE MANUFACTURING CO. l
4877 Flournoy Street, Chicago, U. S. A.

I Send Free Catalog 7. I
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RHEOSTATS RESISTORS TAP SWITCHES

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription
Department of SERVICE at 19 E.
Forty-seventh St., New York City, giv-
ing the old as well as the new address,
and do this at least four weeks in
advance. The Post Office Department
does not forward magazines unless you
pay additional postage, and we cannot
duplicate copies mailed to the old
address. We ask your cooperation,
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CHASING SIGNALS
(Continued from page 31)

but removes the headache from the job
because instead of haphazard guessing,
you follow a sensible routine, and by
the time you have run the routine, you
have usually “got your man.” As for
the brief data given by instrument
manufacturers, no iron clad rules can
be written out to apply to each and
every radio circuit in use. You have to
use your head.

Supreme 562
Audolyzer.

It is seldom that an intermittent comes
into the shop that you cannot, by in-
spection or a few licks, localize the
trouble to one or two stages, but for
the sake of discussing a real headache,
let’s assume that the set shown in Fig.
1 came in with a very stubborn inter-
mittent, and that it was so critical that
the slightest disturbance broke the in-
crmittent; truly a job for a chaser. We
have 1o idea in what part of the set the
trouble is. Naturally the first thing to
do is to find out whether the intermit-
tent is ahead of, or behind the detector.
There are many obvious ways to do this
and one very simple way is to connect
the vtvm at J or U in Fig. 1, tune in
a station using the vtvm as a reson-
ance indicating device, and await the
intermittent. When it occurs, if the
meter changed, it is r-f, i-f trouble. If
the needle on the meter didn’t change,
it is audio trouble. If the trouble was
in the r-f, i-f, the most logical second
step is to connect the probe at F and
establish presence of the threc signals
we mentioned before. Leaving the dial
on the chaser set to one of these {re-
quencies, we again await the intermit-
tent. When it occurs, quickly reestab-
lish the presence of the three signals.
(The chaser will not disturb the set.)
If the three are not ali there, it is obvi-
ous where we should set the probe for
our third check. If all three are there,
the trouble lies between I’ and J, or
more probably between G and J. One
more hook-up, probably at H, will lo-
cate the offender exactly; thus you can
see that by the time the intermittent has
occurred three times, we have it located.

Ii the trouble had originally Dbeen
shown as an audio defect instead of
r-f, i-f, the chasing would be just as
quick and even more simple. After mov-
ing from peint J (or U), the second
step (using the audic portion of the
chaser) would be to connect the probe
to K so as to include two habitual of-

!
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SPEAK-O-PHONE offers a
BASIC RECORDING MACHINE

A

25 IR
-,I

That you can build right into
§94EH your own P. A. Amplifier

® To enable service men and experimenters to
8O into home recording with minimum expense,
we present this complete basic unit, consisting

o

of motor, turntable, tracking mechanism and
cutting arm and head adjustable for either
ACETATE or AL UMINUM discs . . . see your

Jjobber QUICK, or write us direct.
Distributed by Jobbers Everywhere

SPEAK-0-PHONE Recording & EquipmentCo.
19 West 60th st. New York, N. Y.

Model 1.52
complete

$17 930

List
Complete record-
ing and playback
assembly: Ampli-
fier, speaker,
mike, basic mech-
anism with crystal
pickup. Smart
leatherette hous-
ing, finest work-
manship, gives
professional re-
sults!

Major Armstrong’s wide-band frequency-
modulation system is the latest development
in radio reception and transmission. Famous
for its freedom from static, it is equally re-
markable for its ability to transmit the full
dynamic and frequency range of the original
program.

The Browning Frequency-Modulation Adapt-
er offers an outstanding opportunity to pro-
gressive service men. It may readily be con-
nected to the audio system of an existing
receiver and placed within the console. Or,
with the addition of an audic amplifier and
speaker it becomes a complete radio in itself.
High quality components provide superior
performance and thorough engineering makes
installation easy. Write for Bulletin 105.

BROWNING LABORATORIES, INC.

WINCHESTER, MASS.



fenders, the condenser C4 and the diode
load resistor, which in this set is the
volume control, another usual offender.
For a third step, the best position for
the probe is point M, because of C5,
which is a frequent trouble maker. At
the same time you make this audio
check, the vtvm could be used externally
(on most chasers) measuring voltage
changes at suspected points.

A single channel chaser is much
slower than a multi-channel job, and the
tests described above can of course be
speeded up with a larger instrument.

This question is frequently asked:
“If I buy a chaser now, will it be obso-
lete in a short time and won't the later
models have improvements?” No, it will
not be obsolete so long as radio sets need
service. As for improvements in later
models, what article isn’t improved from
vear to year? Suppose in 1923 you had
decided not to buy a radio until the im-
proving was all over. You would still
be waiting today.

Mauy different ideas have been built
around the basic signal chasing prin-
ciple, and features found on one will be
offset by other features on other chasers,
so you should have no trouble finding a
combination to suit your appeal.

Two of the instruments available are
combination chasers and oscilloscopes.
Three other makers have a section
which checks the total wattage of the
set under test.

Most chasers have provisions for lis-
tening to the signal being chased
(whether the signal be r-f, i-f or audio;
detection being provided within the in-
strument). Some have speakers; others
use headphones. While phones are
usually considered a nuisance, the
speaker models have the single objec-
tion that it is oiten necessary, in careful
work, to silence the set’s speaker in
order to avoid confusion. This can of
course he accomplished at the voice coil.

Two makes of instruments have a
system for sending the audio in two
directions. First there is the usual way
of picking off the signal with the probe
and taking it into the instrument for
visual and audible check. The other
way is to tune in a station on the in-
strument’s r-f, i-f channel, set the con-
trols so that this signal is detected and
amplified at a-f, and then feed that audio
signal off the probe into the audio am-
plifier of the set under test. This latter
system is not a necessity, but has many
convenient uses.

Three of the instruments have sepa-
rate portions known as the oscillator
channel. (This is not a signal generator
as many believe.) The chief advantage
in this separate oscillator channel is in
the extra test possible on intermittent
jobs. The r-f, i-f channel will, as ex-
plained before, check the local oscillator

OF SIMPSON LEADERSHIP THE NEW MODEL 310

HESE three recent additions to the Simp-
son line are three more proofs that Simp-
son Testing Equipfnent is showing the way.
Each of these instruments incorporates fea-
tures never before found in instruments of

this kind.

Compare the design, workmanship, per-
formance and beauty of Simpson Instruments
with any testing equipment selling at any
price. You will then decide to let Simpson
speed, convenience and accuracy make your
work easier and increase your profit.

Ask for catalog covering the Simpson line

SIMPSON ELECTRIC CO.
5216-18 Kinzie Street, Chicago

—10 to +52

HIGH SENSITIVITY IN
MODEL 260

® The compact set tester for tele-
vision and general servicing. Ranges
to 5,000 volts—both A.C.
at 20,000 ohms per volt
1,000 ohms per volt A.C. Resistance
readings from 10 megohms down to
Y, ohm and five Decibel ranges from
Dealers net

----- $27.50

T

SIMPSON SIGNAL
GENERATOR

® Your kind of Signal Gen-
erator — designed down to
the most minute detail for
highest accuracy, reatest
stability, minimum leakage
and good wave form. Smooth
vernier control permits close

settings and knife edge
pointer  assures  accurate
readings. The big S8-inch

meter makes it easy to read.
Dealers net price, . ..$37.50

NEW MODEL 245
BATTERY TESTER
®Tests all dry batteries the

and D.C.

right way — under load.
Ranges have been selected
so that useful limits of all
A and B batteries fall within
designated colored sectors
of scales. Load is thrown
on and off with convenient
toggle switch. When “off,”
becomes accurate volt meter
with ranges of 0-2-4-8-50-
100-150 volts at 1000 ohms
per volt. Pocket size, finely
built. Dealers mnet price

INSTRUMENTS THAT STAY ACCURATE

in ordinary chasing work.

The r-f, i-f sections of these instru-
ments usually consist of a two or three
stage tuned r-f amplifier with a range
switch making it possible to check all
normal intermediate frequencies, the
broadcast band, and the short waves
down to about 19 meters. In most in-
stances this coverage is continuous.
Some manufacturers show gain and
resonance with 6E5 tubes, or a meter,
while others depend entirely on the vtvm
and the operator’s ear.

The test cables or probes vary with
different makes. Some use four different
plug-in probes; some use three and some

wWwWW. americanradiohistorv.com

two. One maker uses a single probe for
most services (with a slight loss in
sensitivity) and a second probe for use
in checking two circuits at once. An-
other uses a single cable for everything,
hut provides different ends which fit
onto a hanana plug at the end of the
cable. The reason for the different
plug-in probes or plug-on ends used by
different manufacturers is to insert the
isolation element at the handle end of
the probe. Generally speaking, a con-
denser of about 1 mfd is used for r-f
work, a resistor of about 1 meg is used
for the vtvm probe, whereas the a-f
probe is usually wired straight through.
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UTAH APPOINTMENT

The Utah Radio Products Co., of Chi-
cago, have announced the association of
Peter L. Jensen with the Utah organiza-

G. Hamilton Beasley

Peter L. Jensen

tion. Mr. Jensen will assume the duties of
vice-president. The announcement was
made by G. Hamilton Beasley, president
of Utah.

TRANSFORMER ENCYCLOPEDIA

The new Thordarson Replacement Trans-
former Encyclopedia and Service Guide
No. 352E is just off the press. It lists
replacements for power transformers, hiter
chokes, audio transformers, and output
transformers for thousands of receivers.
The Service Guide covers timely technical
and sales subjects for hetter servicing.
This book can he obtained by writing
directly to the Thordarson Electric Manu-
facturing Co., 500 W. ITuron St Chicago.

C-D CAPACITOR MANUAL

The Cornell-Dubilier “Capacitor Manual
for Radio Servicing”, a guide to the selec-
tion of standard C-D tvpes for use as re-
placements in practically all existing re-
ceivers, is issued free to readers of SERVICE.

Set manufacturers’ names appear alpha-
betically, and under each are listed the
manufacturer’s models, For each model
the data given includes capacitor values in
each circuit, working voltages, C-D stand-
ard capacitor types recommended for re-
placement, references to basic filter and by-
pass circuits (over 165 of which are given
in the rear section of the manual), manu-
facturer’s original parts numbers, and vol-
ume and nage of the Rider Manual in
which the complete schematic circuit can
be found.

All recommended tvpes are standard and
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are the correct and most economical types
for each particular job, it is said.

The 256-page book is bound in an em-
bossed paper cover printed in two colors
and is of pocket size (53 by 754 in).

ERWOOD AMPLIFIER

Erwood Sound Equipment Co., 224 W.
Huron St., Chicago, has announced a new
amplifier with a power output rating of 28
watts. It is said that this amplifier has
unusual overload capacity and the distor-
tion at the rated output is less than 5%.
Provision has been made for 2 microphones
and a phonograph input. High and low
frequency-characteristic controls are pro-
vided to adapt reproduction to the par-
ticular acoustical conditions encountered.
All controls are mounted on an edge illu-
minated dial of plastic material. Qutput
impedance is variable by means of a tapped
switch located on the rear of the amplifier.
Provision has also been made for use of a
remote control to adjust the volume from
some remote position.

AMPERITE MIKE PLUG

The new Amperite station-type plug is
designed to eliminate breaking of the cable
at the connector and to hold the cable
firmly, it is said. Two screws which
tighten a 4-in. bearing hold the cable
firmly. A rubber sleeve reduces the strain
on the cable at the connector. All Amperite
microphones are now equipped with this
station-type connector.

Additional information may be obtained
directly from Amperite Co., 561 Broadwav.
New York City.

SPRAGUE KOOLOHMS

Sprague Products Co., North Adams,
Mass., announce that their Koolohm wire-
wound resistors are now generally avail-
able at leading distributors.

These resistors feature a special type of
insulation on the resistance wire which
permits interleaved windings and eliminates
the necessity of overall coating. Each
Koolohm also has the Teledot wattage in-
dicator, a Sprague feature, which consists
of a red dot on the end of the unit that
changes color when a 259% overload occurs.

CLARION AMPLIFIER

Clarion introduces a high-powered port-
able sound system designed to meet the
requirements of all large indoor and out-
door public address installations. The
amplifier delivers a rated output of 40
watts with a peak output of 62 watts, 4
microphone inputs with a gain of 128 db
are provided as well as two phono inputs
with 84 db gain, it is said. Simultaneous
control and mixing of any five inputs is
afforded as well as individual control of
hoth bass and treble response by use of
the tone equalizer feature. A master gain
control, output meter, sloping face panel
and speaker matching switch for variation
of output impedance from 2 to 300 ohms
are among its features.

The Model C483 system is complete in
two modern aero-luggage carrying cases
and consists of the amplifier, two heavy
duty p-m speakers, choice of one of §
microphones, floor stand and cables. con-
necting plugs and output meter.

Further information and technical speci-
fications are available from Transformer
Corp. of America, 69 Wooster St.. New
York City.
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TURNER MICROPHONE

The Turner Co., Cedar Rapids, Iowa, is
offering Model 33X, a streamlined satin-
finished crystal microphone. It has an
output level of —352 db and a frequency
range of from 30 to 10,000 cycles, it is said,
The unit is licensed under patents of the
Brush Development Co.

A new 8-page Turner microphone cat-
alog is now available. Write for it!

CA AUTO ANTENNA

Insuline Corp. of America, 30-30 North-
ern Blvd, Long Island City, N. Y., have
announced buggy-whip antenna with under-
hood mounting brackets. The aerial is
made oi chrome plated Admiralty brass
and 1s equipped with both underhood and
alligator mounting brackets.  Additional
information may he obtained directly from
Insuline.

CABLE-TYPE TRANSFORMER

A new cable-type microphone trans-
former, to match 35-50- and 200-250-ohm
low impedance dynamic microphones or
lines to high-impedance inputs is offered
by Shure Brothers, 225 W. Huron St.,
Chicago.

This A86A transformer may be located
anywhere within 25 ft. of the amplifier.
The compact tubular case is magnetically
shielded. Cast end covers are removable
fpr. access to the terminals. Compression
littings seal-in the microphone and ampli-
fier cables. Removable rubber rings pre-
vent marring the floor or furniture. A
clamp.ﬁtting is provided for permanent
mounting.

OHMITE TAPPED CORDOHMS

A new Cordohm, offered by Ohmite Mfg.
Co., 4838 Flournoy St, Chicago, has a
three conductor cable which furnishes 110
volts for the rectifier plate, plus a reduced
voltage for the filament circuits and, in
addition, has a fourth conductor to supply
the pilot light voltage. Tapped Cordohms
are available in a range of valyes for 4 or
5 tube sets. Bulletin 118 gives illustrative
and descriptive information and is obtain-
able directly irom Ohmite.

RADIO CITY TUBE TESTER

An improved Model 308 tube tester is an-
nounced by Radio City Products Co. 88
Park PI, New York City. This new
tester provides facilities for testing all
tubes, including the 0Z4, loktal, single-end,
bantam, miniature and high-voltage fila-
ment types, all ballast tubes (separate
ballast tube chart included), pilot lamps

and Christmas-tree lamps. An additional
test position is also provided for future
tubes with new base arrangements.
Additional information may be obtained
directly from Radio City Products.
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Radiart’s
NEW Wind-up

RERIAL
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Type WW-1 $5.95

Installs inconspicuously
and easily along front
“"V"of windshield. Wind-
up knob on dash be-

hind"V",caa
Type CW-1 $5.95

Side Cowl Mount

"FIRST again!

RADIART is proud
to announce the aerial
everyone is waiting for..

INSIDE CONTROL
of ALL Sections

Nothing to adjust outside
the Car. Entirely mechan-
ical in operation —fool-
proof ... dependable al-
ways. Just turn the knob_
to raise or lower all sections.

RADIART Aerials for 1940

% MAGIC RING, the Static Muffler
% NEW EASY Plug-in Connector
¥ REVERSIBLE Plug-in LEAD

‘% Cowl Types fit Straight

and Torpedo Bodies
ARE o score of refinements that add to
Ease of Operation, Longer Life, Better
Appearance, Improved Performance!

THE RADIART CORP - CLEVELAND, OHIO

RCA SIGNALYST
The RCA Signalyst has been announced
by L. W. Teegarden, RCA tubes and
equipment sales manager. The instrument
is a companion to the Rider Chanalyst and

the Rider VoltOhmst recentlv acquired by
RCA. It has a fundamental frequency
range from 100 kc to 120 mc, on 10 bands.
In addition, it is said to be accurate to
within 1% scale calibration and stray leak-
age has been kept at a minmum. Hetro-
dyne detection is provided for calibration
purposes. Maximum output voltage is 0.05
volts at low range and 1.3 volts at high
range. A die-cast shielded attenuator pro-
vides direct reading of output voltage by
means of a meter. The 90-in, 3-color dial
scale is traversed by a pointer which has
a 60 to | ratio between it and its driving
knob. Plate and screen voltages for the
instrument are regulated.

Additional information and prices are
available directly from RCA Manufactur-
ing Co., Inc., Camden, N. J.

AEROVOX MICA CONDENSERS

Bakelite-molded mica condensers pro-
vided with handy meter-mounting brackets,
for the purpose of radio-frequency shunt-

ing of meter windings, are announced by |

Aerovox Corp.,, New Bedford, Mass. The
heavy 3/16” thick brass brackets are
mounted and connected to the popular
series 1445-57 mica condensers. Long slots
in the brackets permit attachment to the
terminals of any of the standard panel-
mounting meters.

NEW COMPANY

As of the first of the year the manufac-
ture and sale of Cinaudagraph loud speak-
ers has been transferred to a new company

Old Man Centralab, in
a nostalgic mood, dug
up this famous “ad” of
five years ago with this
trenchant remark,

“It’s as true today
as it was then . . .
you’ve got to be
Centralab-equipped
if you want to do a
decent and satisfac-
tory replacement
job.”

So be sure to have
plenty of Centralab
Radiohms, Fixed
Resistors, and Wave
Band Switches on hand
for every service job.

Sam Baraf {left) and I. A. Miichell

known as the United Teletone Corporation.
This new organization, which is managed
by I. A. Mitchell and S. L. Baraf, of
United Transformer Corporation, will con-
tinue to manufacture Cinaudagraph speak-
ers at the present plant with, as far as pos-

sible, the complete personnel of the present

organization.

Centralab

Div. of Globe-Union Inc.
Milwaukee, Wisc.

SERVICE, JANUARY, 1940 ¢ 37



-

WAY TO REPLACE

BALLASTS

4 STANDARD TYPES of Am-
perite Regulators replace
over 200 types of AC-DC Bal-
last Tubes now in use.

Not to be confused with ordi-
nary dropping resistors. Am-
perite actually regulates.

Amperite Regulators are
equipped with a patented
Automatic Starting Resistor
which prevents initial surge
and saves pilot lights.

Amperite AC.-DC Regulators;
List $1.00. Amperite Replace-
ments for 2V Battery Set
ballasts . .......... List $1.25

WRITE FOR REPLACEMENT
CHART "S”

AMPERITE @. 561 Broadway, N. Y. C.

ALLIED RADIO CORPORATION g

833 W. Jackson Blvd., Dept. 19-A-0

Chicago, Illinois

[ Rush me your FREE 204-page Catalog of P.A.
Systems and complete radio supplies.

Name'

Address
Cit
-3
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UNI-MOUNT

UNDERHOOD ANTENNA

Only ONE Aerial for ALL
Type Mountings ‘

INTERCHANCEALL: BRACKET

Fits All Model Cars Including Latest 1940 Styles.
Dual Brackets desiened so that they can be inter-
changed in a minute for beth Underhood and Alll-[
gator types. Eliminates drilling of holes on body
of car. Static discharge ball tip supplied on all
type antennas. Made of Admiralty Brass. Triple- |
Chrome Plated. Guaranteed Rust-Proof. Both Un-
derhood and Alligator Mounting Brackets are in-
cluded as standard equipment with every aerial. Nao |
need for duplicating stocks—one Aerial fits on all
cars. All Antennas are supplied with Shielded
Lo-Loss Lead-in Cable. Individually Boxed.

Write for 1940 Auto-Antenna Catalog. ‘

INSULINE CORP. |
OF AMERICA

30-30 Northern Blvd. |
Long Island City, N. Y. |

Radio Parts

National Trade Show
g«eadlae@//d‘e

53 West Jockson Boulevard

+ Chicago
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MODEL 308 —Counter Type $16.95

PTIMUAT
309 rusy 3 JEST
RADIO ¢ipy IBE TESTE,
Pro, <
s HICTS eo,

e

INC,

SN

MODEL 308P—Combination Portable-Counter Type $18.95

Sparkling with advanced features like a
Christinas tree with lights . . . the new
E.CP Dynop-imum Tube Checker marks a
new high in test instrument val/ue history
For here’s an instrument like no other!

In face of rising material and labor costs
. . with more new features than ever be-
fore—RCP can still offer a tube checker as
advanced as this at a price lower than to-
day’s ordinary test instruments. And you

Ranges_up to 6000 valt: and | billion
ohms, Tofal of (2 rang

A f'n mitniature. i 7

¢ ‘Dhmmete milliammeter-

reating, iantef vea $18.8 b meter 2
T i - o g Ak E e 2

RODUCTS CO.
B8 PARK PLACE,

I N
N. Y.

an AC-DC voltmeter,

RADIO CITY

know it s quality built through and through
because it’'s a product of RCP. If you're
thrifty minded . . . interested in quicker
servicing insurance against obsoles-
cence, and yezrs of guaranteed dependable
operation, get all the facts about RCP
Model 3C8. Check the features—compare
the RC?> values—prove to yourself “there’s
more valae per dollar in RCP testers than
in any other make.” NOW mail coupon
for full details.

tket Multitester 47
- Pocket-
size in-
strument
with all
the sen-
sitivity,
ranges
and fea-
. tures of
© large, ex-
pensive
testers

$12.90¢

i somprehensive tester
B e ever

RADIO CITY PRODUCTS CO.. I?
88 Park Place, New York, N. {'NC'

FIND OUT MORE
£bout RCP’s money-saving NAME

“est Equipment line! For

FREE catalog and com-
plete

ADDRESS

C.
C.

mail
this coupon TODAY'!

:nformation,

CITY

Bniversal Supertester 4.,.].1. 3

a 1 hefore
Favailable in small instruments. Most

¥easurements in ranges never

SOME OF THE REALLY |
OUTSTANDING FEATURES
OF THE MODEL 308

v Tests all new miniature radio tubes.
Checks pilot lights, headligh=s, etc.

Y Spare socket provides for futare tube

developments. No fear of obsoles-

cence — RCP test equipment offers |
maximum wuseful life.

Tube . selector switches facilitates

rapid and accurate testing of every

type tube. Makes possible quickest
check of leakage and shorts on each
individual element, while hot.

Noise test checks noisy and "hum’

tubes not detected otherwise. Simply

plug in speaker or headphones.

% Line voltage indication directly on
meter.

v Neon test for shorts and leaks.

v Load selector provides proper load
as specified by RMA.

v Individual check of sections of rec-
tifiers and multipurpose tubes.

Y Tests all ballasts tubes — provides
filament supply for all tubes up to
117 volts.

Y 25 watt smooth power control for
105 to 135 V. line control.

Y 3" square direct reading D'Arsanval
meter 2% accurate.

v Professional appearance. Black and
maroon panel.

*

*
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Signal R anerotor Model 702 i
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hercaSIGNALYST

by
1 POWER SELECTOR
= NT, . & EXT.

Range—100 KC-120 MC

The Most Modern
Signal Generator

OUTPUT
muLTIPLY BY
100

New service instrument is important companion to the
Rider Chanalyst and Rider VoltOhmyst

Dollar for dollar, feature for feature, the new RCA Signalyst is
the best buy in Signal Generators. Its amazing range is greater
than any test oscillator...Its accuracy and stability are the tops
...Stray signal leakage is kept at a minimum...AC operated with
regulated power supply...It is beautiful to look at and simple to
operate—truly a magnificent instrument you will be proud to own.

Keyed to the famous RCA policy of design for minimized obso-
lescence, the RCA Signalyst is the Signal Generator for you! It
is the instrument which takes care of today’s needs in radio and
tomorrow’s needs in radio and television —the instrument de-
signed with an eye to the future. Buy now...make your service

work pay you more profits.

ONLY RCA OFFERS YOU

ALL THESE FEATURES!

All frequencies in fundamentals e Magnetite core coils
and air trimmer capacitors ¢ Ladder-type attenuator
with direct reading in microvolts with meter o Large
dial (approx. 90 inches scale length)—Bands in three
colors e Output available at end of coaxial cable o In-
ternal 400 cycle modulation and 400 cycle output
available ¢ Metering circuit useful as zero beat indi-
catorin calibration work e Self-contained heterodyne
detector allows direct calibration of any external
signal ¢ D-C connection for standard «s well as tele-
vision crystal calibrator, gives direct calibration of
instrument e Suitable for broad band modulation up
to 5 MC such as required for television signal mod-
ulation e High signal level for single stage work »
Regulated Plate and Screen voltage supply e Fre-
quency range 100 KC—120 MC (10 bands), accuracy
+1% ¢ Maximum Output Voltage: 1. Low Range.05V.
2. High Range .3V ¢ Minimum Output Voltage: 100
KCto 15 MC, 1 microvolt; 15 MCto 30 MC, 5 micro-
volt; 50 MC to 60 MC, 25 microvolt; 60 MC to 120
MC, 50 microvolt.

510750 ver

Over 335 million RCA radio tubes have been purchased by radio
users. In tubes, as in parts and test equipment, it pays to go RCA
All the Way. More than 3000 Rider Chanalysts are making
money for service men.




