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EDITORIAL

By The Editor

Opportunity and Education

In this day of rapid progress and ex-
tensive scientific development we find
many of the old pxoverbs to be disprov-
able. The adage—"'Opportunity knocks
but once’—<ertainly does not obtain to-
day when man has so much power to
shape his individual destinies. New op-
portunitics appear every day and every
hour. However, it is imperative that we
prepare ourselves to take full advantage
of these opportunities when they beckon.

*Hard work spells success™ is another
old proverb with which we may right-
fully disagree. Hard work. mechanical
skill and long experience do not neces-
sarily mean greater qualification for a
given field of endeavor than a thorough
education in the fundamentals of the
work concerned. On the contrary it will
be admitted that a man who has spent
ten yeara of ‘'fixing’" radio scts probably is
not nearly so good a radio technician as
a man with a comparatively brief exper-
ience combined with a thorough under-
standing of the fundamentals of electrical
and radio theory and practice.

A given plow hand may, by super hu-
man offort, be able to plow one more acre
of raw land in a given number of hours

than his fellows, but one can hardly say
that this accomplishment due to “‘hard
work'' constitutes lasting success. An
exceptionally fast radio operator with no
technical education has nothing to look
forward to except a life of pounding a
typewriter at top speed which is un-
doubtedly hard work, until automatic
equipment eventually replaces him.

Machinery is continually replacing
thousands of skilled mechanics. One
thing a machine has never had in any
profession, however, is the ability to
think.

Educated brains are the prime requisite
if we are to assure ourselves of success
in any line. We should avail ourselves of
every opportunity to increase and ex-
tend our education. Members of the
Cortified Radio Techniciana Aassociation
are indeed fortunate in being given the
opportunity of learning more about the
fundamentals of radio engineering and
the electronic arts. No technician should
fail to avail himaself of these opportunities
when and as often as they knock. The
opportunity of advancing our ecduecation
is open to all of us and if education apelis

success let us be luccennful.
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Consultant

NEW RECORDING LABORATORY

The Technical Service Laboratories,
operated by A. Paul, Jr., have installed a
recording laboratory which is attracting
widespread attention. o laboratory is
. cooperating with several instutitions de-
voted to the training of vocal and instru-
mental talent for motion picture, radio,
and theatrical entertainment. Air check,
that is, recording of portions of radio
broadcosts are made for radio entertain-
ers. Those using this service claim that
it is invaluable both for the student and
the professional in that it gives the per-
former the audience point of view, some-
- thing hitherto not possible.

The equipment is all original in design -
and was designed and built by Mr. A.
Paul, Jr., and the engineers of the Tech-
nical Service Laboratories. Many of the
difficulties of aluminum recording have
been overcome in this system, and un-
usual fidelity is being obtained. In fact,
the quality achieved is closely compar-
able to professional wax recording. In
addition to the studio installation, Mr.
Paul has a complete portable recording
and play-back unit which may be taken to
public functions or other necessary lo-
cations for the purpose of making records
under almost any conditions. Universal
microphones and head screws are being
used exclusively with very satisfactory re-
sults, according to Mr. Paul.

T p———
NOTICE TO ADVERTISERS AND
‘THEIR PATRONS

Beginning with Dec. issue each adver-
tiser will be furnished with suitable cards
to display in the proper places which will
signify that the holder of the card has
advertised in the "TECHNICIAN" for
the month shown on the tard. Advertis-
ers will place these cards in their windows
and on their counters. Technicians are
urged to patronize only those firms whose
advertisements appear in these pages.
These men are soliciting your business
and are supporting your efforts to pro-
gress—it is only fair to reciprocate by
giving your business exclusively to those
who evidence a willingness to help us.

NEW LECTURE COURSE IN
PRACTICAL ENGINEERING

Beginning January |5th.. Mr. Richard

G. Leitner, eminent consulting radio en-’

gineer, will present a lecture course in
practical radio engineering starting with
the elementary principles of algebra and
physica as applied to radio equipment.
This course will continue throughout the
year and will cover the entire field of
radio including the design of test equip-
ment and amplifiers. e men availing
themselves of this opportunity should
conscientiously study the assignments
recommended by Mr. Leitner and faith-

" fully keep notes as outlined. If they will

do this and encourage discussion of ob-
scure points it is a foregone conclusion
that they will rank among the best quali-
fied radio technicians in the country and
command the respect and remuneration
due a trained member of a rapidly ad-
vancing profession.
is course is made possible through
the kind generosity of Watson and Wilson,
Kierulf and Goddard and the National
Union Tube Co. Watson and Wilson and
Kierulf and Goddard are distributors of
National Union radio tubes. These
companies are to be highly commended
for their kindness in bringing Mr. Leit-
ner's lectures to the radio technicians of
Southern California.
e
UNPRECEDENTED DEMAND FOR /
COPIES OF THE “TECHNICIAN"

Due to the unprecedented demand for
copies of the "TECHNICIAN" from every
quarter we have been forced to more than
double our previous circulation with this
jasue. In accordance with this increase
in circulation and the recent advances in
the cost of printing and materials it has
been necessary to raise the advertising
rates slightly. Information regarding the
new rates may be obtained by calling the
advertising manager, John A. Orme, at

ATlantic 9501,
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“THE FIVE METER BAND”
By J. J. GLAUBER
Chicf Engineer, Arcturus Rudio(Trubo Company

PART TWO -

ANALYSIS OF CIRCUITS SUITABLE
FOR SHORT WAVE OSCILLATORS
Single Tube Circuits

We may arrive at a general idea of the
circuita suitable for work on short waves
by a consideration of those commonly
used on longer wavelengths. The usual
method of making a tube oscillate at
these wavelengths is to transfer energy
from the plate circuit to the grid circuit
of the tube until at least as much energy
in taken from the plate current supply
as that lost in the tube and its attendant
circuits, Two representative circuits
used in transmitters some years ago are
srhown in figures | and 2.

The circuits are very similar except
that in one the tuned circuit is between
plate and filament while in the other it is
hetween grid and filament. These two
circuita may be combined to make a
single circuit in which both grid and
plate are tuned as shown in figures 3 and
4 and this circuit may be redrawn as in
figure 5 ;

Now if the inductance of the grid coil
and that of the plate coil is the same, and
the capacities are also equal, the period
of oscillation of the two circuits is the
same. Also the natural frequency of the
circuit L,L, C,C, in the same as that of
LiC, and L;C:. This means that as far
as the oscillating current is concerned,
we may omit the connection between the
common point of the inductances and the
condensers without changing ‘the con-
stants of the circu't. If the two capaci-
ties are then replaced by a single ca-
pacity we have the familiar Hartley cir-
cuit. If desired, the connection between
the filament and the center of the coil
may be omitted; by this means, the oa-
cillation is left free to locate its nodal

. point at or near the center of the in-

ductance. In some cases at short wave-
lengtha this is a definite advantage, since
it is unnecessary to find the exact electri-
cal center of the inductance, which is the
only point that should be held at the
filament potential.

If the connection between the center
point of LiL: and C,C; be omitted and the
filament left connected to the common
point of the condensers a circuit often re-
ferred to as the Colpitts circuit is derived.

So far the method of supplying power
to the tube has been neglected. There
are two methods of supplying power to
these circuits, that is either series or par-

allel feed. In most circuita it is necessary
to insert a blocking condenser in series
with the grid in order to render this in-
dependent of the high voltage supply.
There may be a small difference in the
behavior of such oscillators on long and
short wavelengths. At medium and long
wavelengths the coupling between grid
and plate coila is predominately inductive.

pmooea

i SO, S KR

Fly1 Fig.2

Flg 8
Orawn M

On shorter wavelengths, however, the
electrostatic couplings between the coils
and the tube elements become very im>
portant and at very high frequencies may
exceed the magnetic coupling. Care must
therefore, be taken in the layout for high
frequencies as the capacitive and induc-
tive couplings are usually of opposite
sign.

It is the small capacity inside the tube
between the grid and plate which deter-
mines the suitability of the circuits thus
far discussed for work on short waves.
If, in the first circuit we let Cgp repreaent
the grid to plate capacity, it will be seen
that in the condition of oscillation this
capacity acts against the mutual induc-
tion between grid and plate coils. Sup-
pose the grid becomes temporarily of
greater negative potential than its normal
steady D. C. value. A pulse of current
will flow from filament to grid. The re-
sistance of the tube will increase and
therefore will decrease the plate current

(Continucd on pago 8)
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THE COMBINED DETECTOR AND OSCILLATOR

By CONTESTANT NO. 4

The combined detoctor and oscillator ia
.a very important and useful combination
in any modern radio circuit. It elimin-
ates one tube, saves space in the con-
struction of amall radio sets, and simpli-
fies the construction of the detector and
oscillator coils. The two circuits, the
detector and oscillator, are more evenly
coupled over the wave band that the set
tunes to, o more even gain over the
wave band is obtained and more consist-
ent performance results,
The functions of the firast detector and
_ oacillator tubes of an ordinary superheter-

odyne may be combined into one tube in .

the following way. The grid circuit of
the tube is tuned to the in-coming fre-
" quency and the plate circuit is tuned at

An other

circuit tuned to the heterodyning or os-

the intermediate frequency.

cillator frequency which is the incoming
frequency plus the intermediate frequency
is coupled to the grid and plate circuits
to form an oscillator circuit. Coupling
is obtained by inserting a few turns of
wire in the cathode return and a few
extra turna in the plate circuit wound on
the oscillator coil in the proper direction
The result is that

an oacillator voltage appears in the grid

to” obtain oscillationa,

circuit and the heterodyne voltage is de-
veloped across the tuned plate circuit.

In designing a circuit for this work, the
oecillator voltage applied to the grid
circuit must not be too great or distor-
tion will result. If too great, the grid
circuit will draw grid current which is an
indication of distortion. The best re-
sults to date have been with screen grid
tubes of the 24 type. The 36, 57 and 77

type tubes are giving very satisfactory re-
The bias volt-

ages ordinarily used_are between 5 and

sults in the newer radios.

10 volts, the heterodyne r. m. s. voltage
applied to the grid ia about one-half the
grid bias of the tube. .

Occasionally in servicing these receiv-

ers, some will be found that will not

! oscillate over the full range of the dial;

if this trouble is not remedied by chang-
ing the tube and if all circuits are in pro-
per order, the trouble may be fixed by
changing the bias resistor to a slightly
smaller value but not too amall or dis-
tortion will result by the grid drawing
current.
condensers and the alignment of the in-
tormediate stages before making any

changes in the circuit.

Radio Institute of Calif.
1117 Venice Boulevard

AN ADVANCED COURSE OF TRAINING IN RADIO ENGINEERING
AND APPLIED MATHEMATICS

for the Service Man who wishes to advance in his profession.

We extend a cordial invitation to visit the school.

- DRexel 6753

2.
e s

Mention The “Technician’” when answering advertisements—It identifies you.
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A VERSATILE TEST INSTRUMENT

By CONTESTANT NO. 5

To efficiently and accurately deter-
mine why a radio receiver is not func-
tioning as it should, a set tester must be
capable of making the following measure-
ments without removing the chassia from
the cabinet,

I. Current in millamperes flowing in the
wire leading to any tube element.

2. A. C.or D. C. voltage drop between
any two elements in a tube,

3. Resistance in Ohms between any two
socket connections, either on the
same socket or between different
sockets.

The set tester, or analyzer, as it is
commonly called, described in this article,
while it uses but one meter will make all
the above measurements in addition to
having the following measuring ranges

available ot pin jacks located on the
panel,

0, 5, 10, 50, 100, 250, 500, 1000
volta D. C,

0, 5, 10, 50, 100, 250, 500, 1000
volts A. C.

0, I, 2.5, 25, 100, 500 M. A.

1-100 Ohms, 100-100,000 Ohms, 1000
to 2 Megohms.

.002-.25 Microfarada (capacity).

1-90 Henrys (inductance).

A brief description of the operation
of this instrument together with the ac-
companying drawing will give all the in-
formation required to those who wish to
conatruct it.

Plug No. | has seven prongs plus a
control grid connection and a ground

(Continued on page 11)
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THE “FIVE METER BAND”
(Continued from page b)
with a consequent rise in plate voltage.
The mutual induction between plate
and .grid coils should be such as to assist
this action. When the grid increases in
positive potential therefore the plate volt-

age should fall. The capacity Cgp tends:

to stop this action and in doing so de-
creases the amplitude of oscillation. The
effect of this capacity, however, is amall
except at very high frequencies, and we
.are left with the result that tho first three
_circuits mentioned are suitable for work
on medium and long waves, but unsuit-

able for the shorter wavelengths, say be- .

Jlow 100 meters,
The Hartley and Colpitts circuits as
derived are symmetrical about the D. C.

supply while the first two circuits are
unsymmetrical. Also, in both the Hart-

ley and Colpitts circuits the grid to plate .
. capacity is balanced by another con-

denser at the opposite end of the oascilla- |
.tory circuit. This may be seon by con- -

sidering the Hartley circuit and its equiv-
alent diagram in figures 6, 7 and 8.

* The input supply and output in this-

circuit are at opposite cornera of a bridge
circuit. This arrangement has been found
advantageous in short-wave oacillators
and has led automatically from the assy-
metrical circuits, suitable for long and
medium wavelengths to their symmetri-
cal derivatives. In actual practice the
blocking condenser is greater than the
grid plate capacity in order not only to
neutralize the plate to grid capacity, but

Authorized
SUPREME
Service Station

Instrument Repairs and
Modernization
on all makes of Testing Equipment
Westingtouse Meter Service

Speaker Rewinding and
Repairing .

ELECTRIC PRODUCTS
SERVICE

1358 S. Grand PR. 3681

also to provide reaction of the proper sign
between the plate and oscillatory circuit.

e single tube circuits thus far dis-
cussed can be made to oscillate at very
short wavelengths by a careful selection
of the inductance, condenser, tube and
adjustment of the' D. C. supply circuits.
Wihile in most.cases amooth and continu-
out alteration of wavelengths can be ob-
tained by a variation of the tuning con-
denser, it is sometimes found that the
oscillation frequency suddenly jumps from
one value to another and higher value not
harmonically related to the first. Also
in other cases oacillation may cease en-
tirely if the frequency is raised above a
certain critical value. The first effect
is probably due to the fact that the con-
necting leads to the tuned circuit are com-
parable in reactance to the inductance,
and that the system really comprises two
circuits coupled by the main tuning con-
denser and having two degrees of free-
dom. The validity of this explanation is
supported by the fact that the value of
the second or higher frequency referred
to is dependent upon the capacity of any
coupling condenser inserted in the con-
necting leada. e cessation of oscilla-
tions entirely when the freqency is raised
above a: certain critical value is often
caused by an action taking place within
the tube itself. A certain amount of the
electron stream constituting the space
current, or rather which would under
ordinary circumstances, constitute the
space-current, escapes from the control of
the electrode potentials owing to the elec-
tron-lag effect. These stray electrons
produce a powerful space-charge effect
which, since they are outside the normal
control of the electrodes, cannot be neu-

" tralized by modifying the electrode poten-

tials. By placing the hand on the glass
envelope or by pasting tin-foil on the

glass envelope oscillations will again start. -

The effect may be explained as follows:
The potential sign of the electron cloud

of which the independent space charge ...

consists is of course, negative. This in-
duces a positive charge upon the tin-foil,
with the result that the electron cloud is
attracted towards the foil, most of it be-
ing held against the inner wall of the
bulb, away from the elements where it
cannot interfere with the operation of the
tube. The foil may be left free or con-
nected to a high positive potential.

(Continued in next issue)
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EDUCATIONAL INTERVIEW
By 1. O. KORFHAGE

“l was just tha-rilled when Mrs, Swan.
kum told me she was having the farnous
scientific explorer, Prof. Ulyssus 8.
Scroggs here tonight alsol And to think
that | am actually having an opportunity
to talk to you! Not many young girls
would be interested but 1've always been
different. I'm so interested in people
who do thinga—I don't even care what
they may look like! You must tell me
all about the places you've explored.
Let me sce, you discovered the North
Pole—or was it the South?”

“Well-er-not exactly. I've penetrated
north as fas as—"

“Oh yes, its north, of coursel Tell
me, did you ever have any adventures
with those funny white polar bears?”

**Why yes. | was once cast adrift with
one on an iceberg for a few harrowing
hours, [t—"

"‘Oh, how perfectly tha-rilling! It re-
minds me of a frightful experience | had
with a mouse one time. | was all alone
in the room when the horrid little thing
appeared. | though my hair would turn
white before someone heard my screams
and camc ond frightened it away! But
do tell me more of your experiences.
suppose you've seen Eskimos too?”

“Why-er-yes. 1 lived in an Eskimo

village for a year once, while preparing
. my book on the lives of—"

*Oh, isn't that interesting! 1 suppose
you know all about their habits n'every-
thing. They live on blubber and dwell in
ice houses. Of course | know they don't
eat Eskimo piesl By the way, have you
ever eaten one of those ice cream pies
with strawberries crushed and spread all
over the top if it, Professor? My chum
and | discovered that way of eating them
and if it doesn't make you sick, ita simply
delicious! But do tell me some more—

have you ever seen the Northern Lights?

What are they like?

“Indeed, young lady, | have secen them
very often. They create a most profound
impression on one as accompanied by
that crackling, indescribable sound—"

*‘Oh, have they sound effects too? It
makes me think of a talkie 1 saw the
other day called ‘lceman’s Folly.’ You
should see is Professor, as it tells all
about the frozen north. Its about a girl
and a man and—Oh, must you go. Profes-
sor. Well, anyway, I'm so glad to have
met you. It's so interesting to have
talked with someone who has done things
—so0 educational.”
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HIGH POWERED MULTI-TAP

By *G. McL. COLE

Ye proverbial stork has made a visit
with the result that a new cousin is in the
“Multi-tap” family. This Multi-tap is a

' big strapping fellow—rarin' to go. How
he can handle those 281's and 210.
Yes Sirl—those big radio sets and power
amplifiers are just his meat.

Recently it was shown that a single
tronaformer -readily. handled many differ-’
" ent types of sets with. just about every
‘combination of tubes now in use.  (Fig.
1) This transformer is the Multi-tap.
Four Multi-tap transformers replace de-
fective units of these various set types

in 4 to 10 tube sets. Notice that the

transformers supply correct voltages to

1.5v-26's, 2.5v-24's, 2.5v-45's, 2.5v-82's,

or 5.0v-80. Also that by using series®

combinations of the filament windings it
supplies 6.3v heaters “with either 6.3v
power tubes or the new 2A3, 2A5 or 2B6
power tubes. In either case the 2.5v-82
or the 5.0v-80, 83, 5Z3 may be- used.
There is one type of set, however, whose
conditions cannot be met with these four
Multi-taps. This refers to those esets
using 210 or 250 power tubes with 281
Rectifier tubes.

Bigh Voltage
BSe00DANry

0.7

28's

24,27,35
85,66,0t0

Figure 1
The 210 type tubes require high volt-
‘age at high current drain such that the
normal A C plate voltage of the second-

- ary is 1400 volts at about 150 M A drain

—2105 watts in the high voltage circuit
alone. The usual 10 tube set using 24’s,
27°s, 47's ond an 80 rectifier only drains
about 105 watts for plate power, filament
supply—everything. While the Multi-

taps could readily have been extended

to include the 210—281 tubes as well

as the 24, 27. etc. combination, for which

. they are intended, why penalize, say. a

six or seven or any of this type set with
a much too large transformer for the

sake of super-super .universality? No,
it was better to draw the line and make
one transformer to supply power to all

- such sets and amplifiers. Hence, the new

addition to the Multi-tap family. Figure
2 shows the general circuit diagram of
this transformer. Let us list some of the
well known set types using 210 or 250
power tubes and 281 rectifier and then
see how the transformer meets the re-

quirements of these sets.

HICH VOLTAGE
SECONTARY

CaTe

26ts 24,827,385
85,56,6t00

24,27,38
85,656,0tc.

210,260
C:Te  ¢.210,C386

C.7.. 201,C-281
PARALLEL

Figure 2
Thia listing follows:
1. 26, 27, 50, B1.

2. 27, 50, 81.
3. 27, 27, 50, 81.
Then there are the 3v tubes:
4. (C-484, C-210 or C-586, C-281
5. C-226, C-484, C-586, C-281
In the amplifier and Public Address

(Continued on page 19)
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VERSATILE TEST INSTRUMENT

(Continued from page 7)
clip locoted on the handle. The nine
wire coble leading to the tester proper
is wired to o combination 4-5-6- prong
socket in parallel with a combination
large and small 7 prong socket.

Each one of these wires with the ex-
ception of the ground wire passes through
a D. P. D. T. push button switch. These
switches when depressed connect the
milliammeter into the circuit correspond-
ing to the button pressed. For example,
pushing the button marked "PLATE" will

indicate on the meter the current flowing

to the plate connection on the socket,

etc.

The contacts on the two 10 point single
layer rotary switches are connected to
the various socket contacts, and as the
arms are connected to the voltmenter,
the difference in potential between any
two tube elements can be read.

" For point-to-point resistance measure-
ments, the button marked *POINT-TO-
POINT'" is depressed, this substitutes
the ohmmecter for the voltmeter, and the
resistance between any two contacts on

the same socket can be measured. By
turning one of the switches to contact
10, one ohmmeter lead is transferred to
the ann of another 10 point switch the
contacts of which are connected to plug
No. 2. This enables one to measure the
resistance between various socket con-
tacts on two different sockets. The var-
ious volt and mniilliampere ranges are
sclected by rotary switches. IHowever,
for the protection of the meter the maxi-
mum range is normally in the circuit until
the buttons marked ''‘LO-RANGE" are
pressed, this connects the range at which
the switch is set.

It is believed that this analyzer will
prevent obsolescence of test equipment
and as it uses onlya 7 to 6, 7 to 5, 7 to
4 and 7 large to 7 small adaptera, the ex-
pense of constantly buying adapters is
eliminated.

-0
STOLEN RADIOS
Philco Model 19B, No. J34175, Boby
Grand Table model with shadow tuning.
Philco Auto Radio, Model 5, No. K14257.
Was, or still is, in the possession of Mr.
Douglas Swanson. Installed in a Moon

sedan, 1925 model, license No. 3N9469.

912 So. Broadway

\

We Carry At All Times W
Most Complete and Biggest Assortment of

RADIO PARTS
— In The West —
All The Nationally Known Makes of
REPLACEMENT PARTS
TEST EQUIPMENT
PUBLIC ADDRESS SYSTEMS

RECEIVERS AND TRANSMITTERS

WHOLESALE TO DEALERS AND SERVICEMEN ONLY

Radio Supply Co.

Phones VAndike 3178 - 3179... 3170

Los Angeles, Calif.

Mention The “Technician” when answering advertisements—It identifies you.




Let Your Conscn@n@@ @ Y@ur Guide!!

Questzon---

WHERE DO YOU BUY
"~ YOUR- RADIO PARTS?

Answer---.)q

Radio- Television Supply Company

NRA

1000 South Broadway
Los Angeles, Calif.

Open daily except Sundays and
Holidays, 8:30a.m.to 5:30 p. m.
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TECHNICAL QUESTION AND
ANSWER DEPARTMENT
Conducted by CHARLES MILLER
- . ‘Chairman, Technical Board

Q. <Can the beat note interference be
eradicated from a Jackson-Bell, Ser. No.
1132? —R. A. Y.

A.' Your trouble is due to images,
hence ‘the only cure is to rebuild the set,
taking care to’shield all of the RF cir-
cuits. Preselection would give atill fur-
ther improvement. d

Q. In what way might an AF trans-,
former cause distortion? —A, A, S.

e most common causes of dis-
tortion are insufficient copper or iron, or
both. Too low a primary impedance
discriminates against the lower frequen-
cies. High distributed capacity cuts the
high frequency response. Saturation of
the core causes harmonic distortion.

Q. What is a simple setup for testing
for gassy tubes? - ACALS
The usual method is to add several
megohms resistance between the control
grid and the point of grid return.

Q. How might a noisy AF transformer
be detected? A. A S,

"a head-set and B battery.

* indication.

A. "The most common method is with
If the set is
still in the cabinet continuation of the
noise with the preceeding tube removed
and cessation of the noise with the re-
moval of the succeeding tube is o good
Replacement with o new
transformer is the surest proof.

OPEN FORUM

’ Jan. 13, 1934
The "TECHNICIAN"—C. R. T, A.

Dear Editor:

May we express our wish for the suc-
cess of your helpful and necessary publi-
cation. We feel that it should be given
the great support of all technicians and
the advertisers as well: *

he contents are fine, interesting and

‘educational and trust you .will improve
contents as time goes on.

You will have the support of our or-
ganization at all times and we ask you
to call on us for any editorial contri-
butions we have that you may desire.

- Greetings to you and your staff.

W. L. SEXTON.
Radio **Doc." .
721 So. Main Street.

stations.

other new improvements.

All service men especially invited to preview the new models and re-
ceive service information and schematic drawings.

MISSION BELL AUTO RADIO MFG. CO., Inc.
“Oldest Manufacturer of Auto Radio in the Wiest.”

1455 Venice Blvd.

YOU ARE INVITED TO INSPECT AND TEST—
MODELS 11 and 12 -
1934 AUTOMOBILE RADIOS

6 Tube Superheterodynes, one unit and duplex models.
‘ Special features

Newly engineered Grounding System, Noise and Interference Suppres-
sion, Quiet Operation, Improved ""B'* Supply.

Y4 microvolt-per-meter sensitivity, guaranteeing not less than forty

Exclusive and beautiful remote control, Aeroplane type dial and many

Another Mission Bell product to (be welcomed by the ‘‘copiers’’), sur- -
| prising prices and discounts will be announced in the next issue.

L. A. Phone EXposition 3837

Mention The “Technician” when answering advertisements—It identifies you.

t
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1774
LIVING TONE

His genius has brought a new
thrill in radio. Here is repro-
duction such as you have never
dreamed of. Here is ease of op-
eration such as you have never
thought possible. With the amaz-
ing new SI-LEC-TROL, favorite
stations come in automatically at
the turn of the dial. Tune in the
dark if you like. You'll get every
station with hair-line precision
and without effort.

Watson & Wilson, Inc.
711-735 Mitchell Place PRospect 7281

A,
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SALESMANSHIP

By GEORGE KIS

Now that the depression is over and
we are confident that the new year is go-
ing to bring us all prosperity, a little non-
technical discussion won't do any harm.
Even if some will think that the question
we are to discuss is beyond the limits of
this magazine, we think it is of enough
importance to take up some of its space. -

There is indeed too much being written .

about what should be done and what can
be expected.in the future. We confess that
we too found many of the world-saving
plans quite fascinating, but were scared to
death by the outlook given in others.:
Take for instance, Technocracy, one of
the outstanding and most widely discussed
theories of last year. Who would object
to the $10,000 minimum income of that
plan, even if they call it ""Watts" instead
of dollars? On the other hand the state-
ment that in 1929 we had reached that
state in which we were producing more
than we could consume, due to technologi-
cal development and mass production,
sounds bad enough to all of us who ex-
pect to make a living doing some kind of
work, Luckily the statement was proven
absolutely untrue, both actually and po-
tentially, first by results of the census.of
1930—showing that a larger percentage
of the total population over 20 years old
was gainfully employed in the United
Statea than at any previously recorded
period in our history and that total em-
ployment here was higher than in any
other civilized country compiling accurate
data, (Some wise guy once made the
bold statement that statistics is the science
through the aid of which anything and
the contrary of anything can be proven.
This may be true, probably is true, and
yet, until someone develops a better
method, we have to draw our conclusions
from statistical data for better or worse).
Second: by sound reasoning. Who can
speak of overproduction when there are
millions without adequate shelter and
food, tens of millions without cars, hun-
dreds of millions without a good radio-
receiver? .
The technician doing service work is
comparatively safe in the technicratic
community anyhow: his work will never
be done by machinery. And yet don't
let us overf:)ok the fact that our work is
far from being fully appreciated; its valu-
ation is rather slipping downward con-
stantly, Is this fact only due to generally
poor business conditions, is it due to an
“overproduction” of competent techni-
cians, or is there something else at the
‘bottom of our troubles?

We have been told that we have to
become better salemen, yes even that
salesmanship really is more important
than technical competence. What is the
proportion in the valuation of technical
work versus selling ability anyhow?

We see that all the labor saving inven-
tions added to the elimination of the
workers in the factory, only to let them
climb aboard the product on its way from
the factory door to the ultimate consumer.
Reliable sources tell us, that in a motor
car selling for $3,000, there is only about
$180 worth of direct factory labor cost,
while it takes $1,200 to sell the car—40

per cent of the total price. A certain

« motor accessory contains thirty-five cents

worth of direct labor; the manufacturer

+ sells it F, O. B. factory for $5.00; the

consumer pays $25.00 . . . These facts
seem to indicate that modern industry is
saving labor at one end only and that the
less important one. It is whittling away
manfully at production coats, which are
often relatively small, and doing rather
worse than nothing in respect to distri-
bution coats, which are relatively huge.

very business man is out after as much"

of the purchaser’s dollar as he ‘can possi-
bly get; the scarcer the dollars, the
sharper the struggle, the more valuable
the high-pressure salesman becomes. And
becoming more valuable he cuts out more
and more of the technician's, the labor-
er's share of the purchasing dollar. And
strange as it is: the technician is doing all

. he can to encourage this process. The

design-engineer is more often than not
directed by the—let's put it mildly—un-
technical ideas of the salespeople in his
designs but gets all the blame for the
failures. The production engineer
works overtime to cut of V5 of le of
the production. cost, because this will
mean quite a substantial reduction in the
price the customer will pay for the pro-
duct—or rather increase the margin be-
tween production cost and consumer's
price. The service technician is out to
scll tubes and parts for replacement rather
than technical work, aiding thus to bring
about a more universal undervaluation of

his worth as a technician as against sales-

manship.
We have to improve our salesmanship
if we want to stay in business. The

question is, whether we should try to

outsell the salespeople or learn how to

sell our technical services? In order to
(Contlnued on page 20)
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SYLVANIA
Set Tested Radio Tubes

January, 1934

> Z":?j"

o

1. The Slyvania Line now includes photo-cells,
transmitting tubes and many tubes adaPt-
able to replacement in industrial equip-

ment.

2. Stable price policy insures full compensation
to the dealer.

3. Many years experience in the manufacture
of lamps guarantee a product of high qual-
ity and uniform characteristics.

4. Sylvania News, a monthly bulletin, contains
many useful service hints and keeps you

posted on the latest developments in the

manufacture of tubes. For enrollment see

your nearest distributor.

REPRESENTATIVE:
SYLVANIA PACIFIC CO.
ADams 8118

3440 South Hill Street Los Angeles

DISTRIBUTOR:
J. L. MAHON
PRospect 3681

1358 South Grand Ave. Los Angeles
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I. R. E. ELECTS NEW OFFICERS

At the December meeting of the Los”

Angeles Section of the Institute of Radio
Engineers new officers were elected for
the coming year. Mr. H. C. Silent, of
Electrical Research Products, Inc., was
elected chairman and Mr, W. F. Ludium,
of Harrison Sound Equipment, vice-chair-
man. Norman B. Neely, secretary-treas-
urer last year, was re-clected for a second
term. ,Mr. Dean T. Smith and H. B.
Axtell, of the Southern California Tele-
phone Company presented two sound pic-

tures and a very interesting and informa-

tive paper on the theory, operation and
use of cathode ray tubes.

O

THANK YOU,; MR. HITT ‘

.Through the kind cooperation of Mr.
Bill Hitt, manufacturer's representative,
we are able to present the Multi-Tap
E‘:annformer article in this issue of the
TECHNICIAN." Mr. G. McL. Cole,
chief engineer of the General Transformer
Corporation, manufacturers of the Multi-
Tap line, has written this article explain-
ing tho use and purpose of the new high-

powered unit especially for the "TECH-
NICIAN" at the request of Mr. Hitt.

NEW GRUNOW HAS HIGH
' QUALITY AUDIO SYSTEM

Definite proof that radio engineers are
beginning to regain at least part of their
supity is shown in the new Grunow re-
ceivers using good old 245 tubes for
real quality reproduction. The new
F}xunow Selectrol, besides offering many
improvements such as mechanical inter-
channel noise suppression, employs 4 type
‘45 tubes in push-pull parallel arrange-
ment in the last audio stage. This model,
as demonstrated at a recent meeting of
the Certified Radio Technicians Associa-
tion, gives exceptionally fine quality at
any volume from a whisper to auditorium
power. The Grunow Company is one of

the very few nationally known companies °

using Class A triode amplification in the
output stage and their engineers are to be
highly complimented in their choice of
our old friend, the ‘45, in preference to -
some of the later type tubes.

1214 Venice Boulevard

Owver 75 Nations listen in with

ARCTURUS

BLUE A-C LONG LIFE

RADIO TU BES

Use them and give utmost satis-
faction in your service calls.

THOMAS B. PRITCHARD, Calif. Sales Agent

PRospect 9810

Los Angeles

—
Mentioq The “Technician” when answering advertisements—It identifies you.
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HIGH POWER MULTI-TAP

(Continued from pare 10)

field there are such combinations as the

following:
6. 27, 50, 81.
7. 10, 81.
8. 201A, 50, 81.
. 9. 26, 81.
10. 26. 50, 81.
11. 24, 50, 81.

12. 27, 27, 81.

These combinati~ns are called set types.
It is understood of course, that only
the type of tube is considered since the
total nymber of tubes may vary from say
gix to ten or elevn. Considering No. 1-—
the 26, 27, 50 and 8] combination. The
26 tubes are supplied by the 1.5v portion
of winding 1. The 27's by Il, the 210
(or 250) by Ml and the 281 by the 7.5
volt portion of winding 1V. For No. 2—
using 27's, 50's, 81's—the 2.5 volts for
the 27°'s is supplied by the 2.5 volt
section of winding I. The 50's and 81°a
are connected to winding 11l and IV in
the same manner as before.

Sets using 3‘volt heater tubes offer no
special problem. The C-484, C-210 or
C-586, C-281 combination is connected
similar to the 27, 50. 81 combination as
explained above. The one difference is
that the C-484 tubes utilize the whole of
winding | which delivers 3 volts.  The
C.210 and C-281 are supplied by wind-
ings Ill and IV respectively. If the
C-484's are used in combination with
C-226 these latter tubes may receive their
filament supply from either half of wind-
ing.ll. or better, from the 1.5y portion of
. Since the C-484's are indirect heaters,
no complications arise. The greater por-
tion of set types call for straight simple
hook-ups. No. 7 is slightly different, how-
ever, since the 201A tubes require 5 volts
and No. 5 volt winding is supplied. Series
connect the 2.5 volt portion of winding
] to I. Result, 5 volts and everybody's
happy.

Some sets and amplifiers split the 27°s
placing some on one filament winding
and some on an additional winding. Two
such windings are supplied so that the
solution is simple. A study of the dia-
gram calls to light many combinations
not discussed such as the use of 6.3 volt
tubes. It can be done and still use 2A3
and 2A5 as power tubes.

Some of the old style sets used 199
type tubes in combination with the 210
and 281's. lf there are any of these
sets still requiring service, the 99's fit
nicely on winding 1, the 3 volt portion.
Single or push-puil power tubes were not
taken into consideration since this merely

effects the total drain on the high volt-
age winding which is ample to stand
cither condition.

It is, however, assumed the 281 tubes
to be full wave with filnments paralleled
since this is the usunl set-up. This is
not n criterion for by using only one half
of the high voltage winding a hall wave
rectifier is natisfactorily supplied with
power. Winding IV has 15 volts total
which takes care of those sets with 281
filoments in seriea.

It was rightly predicted that the Multi-
tap transformers would service 90 per
cent of all radios now on the market.
With the addition of the '‘new cousin’ it
is very conservatively estimated that the
five Multi-taps can be used to properly
service 95 per cent of all radios, past
and present.

*Chief Engineer General Trans. Corp.

o
WINDOW CARDS

This month the cards furnished adver-
tisers to display to their customers will
be red., Before moking a purchase be
sure to locate this card. If it is not in
evidence ask for it and insist upon see-
ing it. Again, we urge you to support
those who evidence and maintain a de-
sire and honest effort to support us.

Wholesale

- Only -

Melburn Radio Mfg. Co.
MIDGET and CONSOLE RADIOS

Melrose Distributing Co.

RADIO PARTS and
ELECTRICAL SUPPLIES

PRospect 0702
2218 S. Hoover Street

C— =
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RESEARCH WORKER RE-APPEARS
Technicians and engineers will be glad
to know that the AEROVOX RESEARCH
WORKER is again being published in big-
ger ond better form than ever. Infor-
mation regarding this interesting and in-
formative house organ of the Aerovox
Corporation may be obtained by writing
to the RESEARCH WORKER, in care of
the Aerovox Corporation, 70 Washington
street, Brooklyn, N. Y,
O

~ TROY-ANNOUNCES NEW MODELS
The Troy Radio Manufacturing Co., lo-

cated at 1815 Venice boulevard, manu- .
facturers of the well-known Troy quality

line announces a new series of four, five,
six, seven and nine tube superheterodynes
of unusunl performance. The outstand-
ing aet of the new ‘line is the four tube
super which has exceeded all expectations
in preliminary tests in which coast to
coast reception has been accomplished.
Troy radios are R. C. A, licensed and are

designed and built in Southern California |

by Southern California engineers and

workmen,
¢ RADIO SUPPLIES

'MICAMOLD CONDENSERS

CENTRA LAB
VOLUME CONTROLS

o

TRIAD TUBES

G-H RESISTORS
and other Standard

Replacement Merchandise

.cation in the “TECHNICIAN."

. SALESMANSHIP

(Contlnued from page 16)
do this, first we have to see our own value
as technicians and not as @ salesman in
disguise.

Stuart Chase wrote in his book “‘Men
and Machines” (1929) “Wherever mech-
anical industry has taken decisive effect,
the community lives from hand to mouth
in such a way that its livelihood depends
on the effectual working of its industrial
system from day to day . By them-

,selves alone the technicians can, in a few

weeks, effectually incapacitate the
country's productive industry . . .. No one
who will dispassionately consider the tech-
nical character of this industrial system
will fail to recognize that fact . .  If the
200,000 trained enginemen were blotted
out of existence tomorrow, the social and

industrial life of the nation would be
paralized. Mines, factories and public
utilities would cease production. Food
supplies would accumulate remote from
the great markets. Babies would die
while men and women fought for bread
and meat. It would not take months, but
years to train the men neceasary to re-

. store the constant reliable low of com-
3

merce . .

The blotting out of all radio techni-
cians only, would not result in such serious

.conditions, and yet we can well imagine

what the customer would say when of-

fered the best high-pressure salesman in- °

stead of a competent technician in caae
of a break-down.l
—_—0

NEW CONTRIBUTOR

1. O. Korfhage, popular young radio
continuity writer, has very kindly offered
to contribute humorous skits for publi-
The first
contribution by this enterprising writer,
entitled, “Educational Interview,” will be
found elsewhere in this issue and we may
expect more material of a similar nature
for future publication in these columns.

1.
t o

) Exclusively Wholesale Used Tires—50c up
Tube Repairs — Vulcanizing

$ Johnson & Mackey BAKER TIRE and

b4 230. W. Florence Avenue R AD[O SERV]CE

3 PLeasant 0159 1940 S. Hoover PR. 7545

¢ Los Angeles, Calif. Certified Radio Technician

[ 2

g
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service.

A proven method of creating sales opportunities fo

Servicemen.

==

Reinforce Your Efforts

with---

Quality of the world’s
sreatest laboratory . . . .
Consumers Demand

created by the largest ad-
vertising sales promotion

program . . . . . -

Prestige of the greatest
pame in radio . . . .

unningham
%\adio’rron

3 SALES OPPORTUNITIES PLAN

r sets, tubes, and

JTUuB

Ask your distributor for the FREE ESSENTIAL KIT for
Enough Free material to try the Plan.
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SERVICE KINKS AND PET
EQUIPMENT

To replace dial cable on a Sonora A40:
First: Charge at least $3.00. Second. Re-
move the tuner chassis. Mark and release
3 wires and cable. Remove the gang
from: the aluminum shielding and using

16 and 1-2 inches of bronze cable, put’
one eyelet at the end to start, twist cable

and solder a loop. Wind 3 turns over the
drive spindle (don't solder on hub tiil
final). The spring take-up can be pulled
up and cable lapped over and soidered
to itself to anchor. Now solder drive
cable to center of drive spindie” hub.

At last a use for the corrosion from -

a storage battery terminal. When trying
to solder on a steel surface, first smear
a little of the corrosion on the surface to
be soldered, wipe off and tin the surface.

Then solder,
—JOHN L. VINCENT.

How To Make A High Class Vernier Dial

ust another one of those matters of
“getting the job done for less money and
better precision. Buy two three inch
brass or German silver protractors, meas-
ure in from the outside edge about one
inch and cut across the straight bar, do

the same from the other side. Repeat
on both protractors, now having removed

" the center part from the shraight bar of

each, put them back-to-back evenly.
Measure in from the edge about 3:4 of an
inch and centerpunch and drill for suit-
able machine screw, tap the holes.

Get from the stock drawer a National
type A Velvet Vernier Dial, take it apart
so the large dial is free to work on. Now
cut in from the outer edge exactly 7-8 of
an inch, removing all the outer numbered
portion up to the first ridge. Round off
neatly and carefully smoothing the re-
maining portion of the dial edge. Lay

it flat on the bench and with a file, cut -

across the narrow highest ridge between

" any of the screw holes making a slot half
inch wide and 1-16 inch d.cep for the

pointer to lie in.

Make a brass or German Silver pointer
from part of the stock you cut out, shap-
ing to fit the slot and bent to fit (out of
the way of the driving knob). The point-
er may be knife edge or Rat and to a
sharp point or to suit your fancy. When
finished you have degrees as accurate as
the protractors and a dial unusuaily at-

tractive,
—JOHN L. VINCENT.

ARCTURUS ANNOUNCES
QUICK-ACTING 25Z5

One of the outstanding tube develop-,

ments of the year is the new quick-act-
ing Arcturus 25Z5 rectifier which' oper-
ates in |7 seconds, enabling sets to
operate in one-third the usual time, an-
nounced this week by the Arcturus Radio
Tube Company, Newark, N. J. Many
of this year's aets, particularly the a. c.—

d. c¢. models, use the 25Z5 as well as the

43, both indirectly heated tubes which-

have required 60 seconds or longer to
operate. i

The new Arcturus 2575, as well as the
Arcturus 43 which also is a quick-heater,
enables these sets to operate in 17
seconds or one-third the time formerly
required.

Laboratory and field tests have further
proved that this quick-action extends the
life of other tubes in the series operated
a. c.—d. c. receivers'as well as protects
the filter condenser. The quick-heating
feature permits the tube to reach the
value of hot or high filament resistance
in a shorter time and thereby eliminates
the excessive over-voltage on other tubes
usually caused by slow-heating, low re-
sistance tubes,

rT—
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JOHN A. ORME, Adv. Mgr.
1348 West 20th Street
Phone ATlantic 9501

For Sale—
We have a few 60 cycle 900 RPM syn-

chronous Television Motors on hn_nd.
Made expressly for Don Lee reception.
Price very reasonable. Phone or write
to E. B. Dunn Co., 3948 Halldale Ave,,
Los Angeles. UNiversity 4938.

Victor 10-69-——Automatic Recorql Me-
chanical, complete with matching in-
put transformer. $15.00; and Weute‘m
Electric 25B Ampliﬁer..$lo.00. Mis-
sion Radio Service, WHitney 7364.

Glass signe °*‘Certified Technician,” 812
x 24 inches, with 2 inch gold and black
or silver and black letters. $l.5.0den.
Estimates gladly given on any window
lettlenr‘inn;!deaired. C. D. Curtis, 4223,
So. Hoover St., Phone ADams |3l0:.

0 and 281 tubes. $1.35 each.

Deg:ur::]t :fw.anHuny. VAndike 3 |§4.

hord ower transformer o.

s N 250 el C. T. 2.7.5 volt
3 amp, $5.50. 1|—Thordarson choke
3099 dual 30 henry, 160 mils, $3.00.
Radio Specialtiea Co.

For Sale or Trade—

0-4 A.C. Voltmeter, like
'one Weng:‘r: Weston 0-19 D. C. Milliam-

new.
meter. Roy K. Tate.

‘"Wanted—

Six and three foot trumpets and drnamin
units, new or used. Box X-3, clo The

“TECHNICIAN.”

h id £ t collections. H. 1.
Caa'Bfi:In. 011’34"83E1'PC°1°'ud° Boulevard,

Giendale.

Readrite analyzer for sale or trade. H

' O'Brien, 1348 E. Colorado Bivd.,
Glendale.

Complete amateur transmitter. About 50
watter. Wanted for export purposes.
Mr. Romero, _M_UEEEI_%?,BS‘______

Wanted second hand or new short wave
phone transmitters, also P A. systems
or ‘any radio apparatus suitable and in
working order for radio students. Ad-
dress Prof. Luis Lopez Romero, 406
Sunset Blvd., Los Angeles.

‘Midgets

T lbg@v/
QUALITY ~ RADIO
RCA Licensed
“The Radio of Tomorrow'

“Western Made for .
Western Reception.

Consoles
Auto Radios
‘D. C. Radios
Air Cell Radios
Short Wave Radios

1934 MODELS HERE

Make Profits—Sell TROY

Dealers — Get Particulars

WHOLESALE

Radio Parts
Accessories
Radio Tubes
Cabinets
. Wire
Amplifiers
Microphones
Speakers
Meters
National Lines
Free Diagrams
Bulletins— Circulars— Advice

We Solicit Your Patronage
WHOLESALE

Radio Doc

W. L. “Bill"”" Sexton
VAndike 3104 - 3105
721 S. Main St. Los Angeles






