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Precision Radio REPLACEMENT
PARTS COST NO MORE
THAN ORDINARY PRODUCTS

Every once in a while there’s an idea that because Mallorv-Yaxley
products have a reputation for higher quality that they must be
higher in price. A service man feels that he ought to use them but
he thinks that mayke he can’t afford to use them.

Mallory-Yaxley are big, he reasons, they’d have to he big to put
out a help like the Mallory-Yaxley Radio Service Encvclopedia.
They'd have to be big to have given the industry its first real
honest-to-goodness Vibrator, Volume Control, and Condenser
Service and Replacement Manuals. And the very size of Mallory-
Yaxley—the wide scope and the great help of Mallorv-Yaxley
activities gives him a bad case of “price fright”.

He thinks the products of the little fellow may be cheaper . . . and
i of course he finds plenty of people who'll encourage this belief.

Then some day he checks prices and makes comparisons. He finds
that Malloryv-Yaxley products do not “cost too much” —he finds that
Mallory-Yaxley Precision Radio Replacement Parts do not cost any
more than ordinary replacement parts. He finds theyv create the kind of
customer satisfaction that helps his reputation and his bank account.
e puts his radio servicing on easier and a more profitable basis.

It may be that you believe that because Mallory-Yaxley have done more for
the service man that they expect to charge more from he service man. We say.
that isn’t true and don’t want you to take our word for it —or any man’s word
for it. You can compare prices and see for yourself! And—the more Mallory-
Yaxley installations you make, the more you’ll realize that the complete sat-
isfaction assured by these precision replacement parts makes them actually
cost less i the long run.

THE RIGHT ““DOPE’* On
Over 12,000 Different Radios

... Completely analyzed under one cover . .. in the
MALLORY-YAXLEY RADIO SERVICE
ENCYCLOPEDIA. The book that gives the correct
answers to all questions—always! Ask the Mallory-
Yaxley distributor about your copy now!
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It's not only a good product . . . care-
fully designed, conservatively rated
and honestly built . . . but its sale is
governed by a firm policy that gives
everyone a break.

Stancor's insistence that no Stancor
product be over-rated — either in per-
formance or price — is your best guar-
antee of value . . . whether you buy
Stancor Products for personal use,
re-manufacture or re-sale. Stancor

Products are good . . . and it's “good
business” to buy them.
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Cent;-alab

Variable
Resistors

@® Yes ... the shortest path to good con-
trol is a Centralab Variable Resistor
. . . for the “wall type” resistor illus-
trated with each control hugs the inner
circumference of the case.

1. Maximum resistor length for case
diameter.

Close uniformity between resistors.
Accurate tapers.
Uniform current distribution.

Lower specific resistance and at-
tendant low noise level,

wos o N

Better power dissipation.
Longer life.

Get Your 1937

Volume Control

Guide By all means get your copy—
more listings — more pages —
including ’36 and early ’37
receivers.

Centralab

Division of Globe Union, Inc.

Milwaukee, Wis.

BRITISH CENTRALAB, LTD
Canterbury Rd., Kilburn, London N.W.6, England

FRENCH CENTRALAB CO.
118 Avenue Ledru-Rollin, Paris XI, France
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THE ANTENNA .

NATIONAL PARTS SHOW

AS THIS ISSUE COMES OFF the press the National [’arts
Show opens at the Stevens Hotel in Chicago. The
Show and attending conventions are scheduled for four
days, June 10 to 13 inclusive. Sales managers, dis-
tributors and engineers representing every parts manu-
facturer will be there personally to meet the Service Man,
discuss his many problems and make possible sugges-
tions for better cooperation in the future.

These shows present quite a problem to those who
stage themn; the cost to the manufacturers is enormous

. vet it is all for vour benefit, to help vou do a better
job and make more moneyv from it.

Your part in this affair is vour attendance at the
show and technical sessions . bring your ears and
vour problems . see what's new . .
learned to help increase your profits.

. much can he

HANDY-MEN AND TINKERERS

NO MATTER HOW REMOTE our connection with radio, we
all continually find ourselves taunted with :

“My wife’s cousin has a Blank radio, I think it has
six tubes . . . well, it makes funny little noises. Do you
think if I changed the power transformer . . .
or mavbe

“T've got a radio, it’s cight vears old and it plays
swell, better than any of these new pieces of junk . .. but
the other day . . .”

You should have a series of tactful answers, when
‘these are directed at you, some humorous, or technical
or sertous as the case might warrant.
reply should be such as to cowmpletely discourage the

In any event the

owner from tinkering with the receiver.

There isn’t one of vou who has not encountered re-
ceivers in which parts were interchanged or “mended”
by owners without regard to circuit constants. Certainly
vou have all met with the chassis in which the trimmer
condensers were “adjusted” until their screwheads were
worn ragged.

This tinkering with expensive receivers when trouble
develops may be partly a hangover from the carlier davs
in radio when many otherwise respectable citizens were

330

radio bugs, built their own sets and discussed wave-
lengths, vacuum tubes, regeneration, etc., with the same
enthusiasm now reserved for the pitching abilities of
Carl IHuhbell or Dizzy Dean.

The reluctance of many people to call in their Service
Man may also be partly a result of the “fix anything’
handy-man type of owner whose ability to take anvthing
apart, whether it be a dollar alarm clock, a hundred dollar
racdio or a thousand dollar automobile, is considered
ample to cope with any receiver trouble without the
need of such gadgets as tube testers, vacuum tube
voltmeters or cathode-ray oscillographs.

In a good many cases, however, this reluctance is
due to a sad lack of contidence in the local Service Man,
or more correctly, in Service Men in general, and a fear
that he will overcharge. . . . The practice of unscrupulous
dabblers styling themselves “Service Men” has undoubt-
edly done much to strengthen this attitude.

But a new day is due! The competent and thoroughly
conscientious honest service rendered by the vast
majority of Service Men should be brought to the atten-
tion of the public. Many Service Men’s associations are
considering this as one of their prime functions. Adver-
tisements in daily newspapers, phone books, shop win-
dows, etc., are carrying the banners of a competent and
The National Trade Show in
Chicago and the attendant publicity should also go far
toward convincing the public of the competence of the
service mdustry.

honest service industry.

INTERCOMMUNICATING SYSTEMS

FOR SEVERAL MONTHS WE have heen stressing the fact
that the sale of intercommunicating systems is a natural
for the Service Man. Reports from wide awake Service
Men who have already taken our advice show ever in-
creasing sales.

In every locality there are undoubtedly mnumerable
factories, offices and homes that can be sold some type
of system. If making a living from the sale of radio
devices and service is your job, you owe it to yourself
to go out after this business. With a good line you will
find, as others have, that the sale of these systems will
make your business show real profits.
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v‘:im 3L voice €©
the ultimate

umn sound P

Gend ﬁo'z Literatu®

CINAUDAGRAPH will continue to set the pace
in Speaker design, improvement and efficiency.
Send NOW for latest descriptive literature.

il & e

CINAUDAGRAPH CORPORATION, with
its extensive background of engi-

neering ~xperience and modern mon-

ufocturing® facilities, has justifiably

earned leadership recognition from
the entire radio industry. This is be-
cause its line of speakers is cutstand-
ing in performonce, quolity of mate-
riols and workmanship. CINAUDA-
GRAPH Speakers are styled and buiit
to meet today's requirements — they

are sold on o competitive price basis.

CINAUDAGRAPH CORPORATION

A complete line of Magic Magnet Speakers ranging in size from 5 to 18 in. ‘é

[S
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Speaker Division ¢ Stamford, Conn.
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1 j
AMPERITE

The remarkable success of the Amperite Velocity
is the result of Amperite’s P.A. Policy—to give P.A.
Men the finest possible microphones at prices no
higher than what they would pay for other mikes.
A letter from Ridley’'s P.A. Systems is typical of
the general response of the P.A. industry. It says:
“Your Velocity is the finest type of microphone I
have ever used. . .. Please duplicate my order.”

You. too, will duplicate orders. .. improve installa-

tions . .. and enjoy better quality at a competitive

price by using Amperite Velocity Microphones.
There’'s a model for every type of installation.

CONSULT YOUR JOBBER NOW!

RITE
0 LIST
¥ very high
Perite stand-
ch and music
Yo peaks. Flat
range. Qutput,
elded. Fitted with
nd swivel bracket.
0 chms) with 8 ft. of
I RAH (2000 ohms) high
. with 12 ft. of cable.

Id WINDOW DECAL adver-
acty tising your Sound Service.
Outp Size $Y%4x9%, finished in 4
tion of striking colors.
WINDOW DISPLAY.,
11x17, and. ...
New illustrated bulletins.
Write for these valuable
sales helps today.

e 2 | -
Cable Address:
AMPERITE (0. s61 srRoADWAY, N. Y. U.S.A. Alkem, New. York

% cluded
§ MODEL7] (%
7]-H (2000 oh
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SERVILE

A Monthly Digest of Radio and Allied Maintenance

GRAPHIC : Syn. vivid.—suggests tell-
g, vivid, salient, forcible. (Webster’s
Collegiate Dictionary.)

RAPHS are to numbers what the
Gtabloids are to the everyday news
of the world. They present in con-
densed comprehensive form complete
pictures that in other modes of expres-
sion require thousands of words or com-
plex formulae. One might spend fif-
teen minutes reading a report of the
types of uniforms worn in a parade,
while one graphic photo will show all
at once, and in detail that a written re-
port would not attempt to cover. Simi-
larly a graph is a picture, not only of a
mathematical equation or series of equa-
tions, but a picture of these equations
in action.

Fig. I.

Graph of the sum of any two
numbers equal to 12,

JUNE, 1937 e
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GCRAPHS

By JOSEPH SCHOENBAUM

THE ARTICLE presented below is quite
elementary and is written largely as an
introduction to this subject for the
Service Man who is wholly unfamiliar
with graphs. It should, however, prove
of interest to practically every Service
Man.

Graphs are used profusely through-
out all radio literature. If any iota of
value can be gleaned from reading an
article on this all-important subject,
the time may be considered well spent.

In another sense a graph is like a
map of a city. It might be quite diffi-
cult to explain to a stranger just how
to get to a distant point, but give him
a map and show him just where he
stands on the map, and he will have
little difficulty in finding his way. In
like fashion, one can easily read a graph
while the complex formulas which go to
make up the graph are often beyond the
abilities of even advanced students.

GRrAPH PRrRESENTS ALL SOLUTIONS

A graph is the only mathematical in-
strument that presents all the solutions
to a problem at once, in addition to solv-
ing the problem. Graphs, too, can give
the answers to several related problems
all at the same time. They are actually
a method of solving arithmetic and al-
gebraic problems, and require only an
understanding of their simple basic
principles to accomplish mathematical
wonders.

How 1o ReEap THEM

The reading of a graph is one of the
quickest solutions to any problem. If
we did not know how to perform ad-
dition we could still get a correct
answer to a problem if a graph of the
problem were at hand. Iet us suppose
that we had a graph as shown in Fig. 1
with horizontal lines representing A
from A = 0and A = 1 to A = 12,
and vertical lines representing B from
B = 0 to B = 12. The slanted dark
line represents the equation

A+ B=12

which means the sum of any two num-
bers that equals 12. We want to know
what B equals when A is equal to 5.
But we do not know how to add so we

Fig. 2. The sum of two products.
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Fig. 3. Square and square-root graph.

start at the point A = 3 and go 1o the
right along the dotted line. When we
reach the slant line we stop and
change our direction downward. When
we reach the end of this new line we
find that we are on the line B-7, or B
is equal to 7. Similarly if B is 3, to
find A, we start at the line B-3, go up
until stopped by the formula line, and
find ourselves on the line A-9.

If we could add and subtract but had
not vet learned to multiply, we would
find ourselves stopped by the equation

2A + 3B =25

Having at hand in Fig. 2 the graph
for this equation we can find the value
of B for any value of A or vice versa.
The question is to find B when A is 2.
Starting with 2 in the A group we go
to the right until we reach the formula
line, and then go down along the line at
that point. Our answer, it is apparent,
1s that B 1s 7.

In the case where B is zero, we {ol-
low upward along the B-O line, which
is the A axis, until we reach the for-
mula line.  Since we are already on
the A line, and need not go to the left,
our answer is right there, or A = 1213,

To illustrate a problem easily solved
in a finished graph, but quite difficult
without the graph, we see in Fig. 3 the
solution of the equation A = B, which
in graph form gives to a {raction the
squares and square voots of numbers,
limited only by the size and form of the
sheet of graph paper. The square of
13, for instance, if we follow the hori-
zontal line numbered 13 from the left
to the equation line and then down, is
169. In reverse, the square root of
158, if we go vertically along the 158
line until we reach the equation curve
and then go left, is 12.6.

WHY THEY Are Uskp

Frequently in the everyday world it
becomes necessary to compile long lists
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of statistical figures, as in the study of
automobile accidents, stock market fig-

ures, birth rates, sales trends, etc.
These figures by themselves give cer-
tain definite information which may
have various uses. Ilowever, their

value is quite limited unless they are

9
g
4
6
5
4
3
2
1
(]

Fig. 5. Plotting the graph.

indicated graphically. The plain fig-
ures have no way of indicating change
or rate oi change, which are the most
important factors in life.  When pic-
tured in the form oi a graph these fig-
ures convey new meaning. They may
be compared—the slopes of the graph
indicate how rapidly and to what extent
changes are occurring; they indicate
any possible periodic variation and
when new highs and lows may be ex-
pected in the future. Truly when once
cold figures are assembled in graphic
form, a complete picture unfolds. For
mstance, in I'ig. 4 is a sales graph
showing the result of a three-year sur-
vey of sales in four price ranges. At
practically a single glance one can see
a definite seasonal trend with its differ-
ent variations for the different price
groups, and just how the sales of the
several models are related. Observation

Fig. 4. Sales trend graph.

of such a graph which is produced by
competent authorities will lead a manu-
facturer to balance his purchases, pro-
duction and sales, and will show him
where and in what manner he must put
forth special effort to balance his an-
nual schedule.

Almost any list of figures leads to a
graph. If one were to try to examine
the tabulations of one dav’s operations
on the stock exchange, he would find it
necessary to spend considerably more
time making enough comparisons from
which to draw conclusions of anyv value
than results arrived at in such manner
would be worth. A rapid transfer of
these figures to a graph sheet would
show a comprehensive picture of the
day’s operations as well as provide a
quick means of comparison with pre-
vious days. [FFurther, the trend of the
market at every moment is indicated so
that a relationship between cause—the
economic occurrences of the time—and
result—price fluctuations—may be ob-
served for future use.

How 10 MAKE THEM

There are several variations in the
ruled forms used in making graphs,
sonme more convenient than others de-
pending upon the exact form of the
graph desired. Some of these forms
have widely spaced lines, ruled in
squares, from four to eight to the inch.
Frequently hner spacing is used, abhout
ten lines to the inch both verticallv and
horizontally. This gives us 100 squares
to the square inch. Usually in this rul-
ing every fifth line is slightly heavier
than the other lines, and everv tenth
line still darker, thus providing a more
convenient form for the rapid construc-
tion and easy reading of the graph.

In Fig. 5 is shown a sheet of graph
paper on which we are going to plot,

as an illustration, the graph used
earlier, of the formula
A+ B=12

e SERVICE FOR



Starting at a convenient point O near
the lower left corner, we draw a verti-
cal line which will represent values of
A, and a horizontal line which will rep-
resent values of B. Then we mark off
the squares starting with zero at the in-
tersection and ending with 13 near the
right and top of the two lines. In
order to plot the line we first select
several representative points; let us say,
points at which A equals 1, 3 and 10
respectively. For these few values of
A we note from the formula the respec-
tive values of B, 11, 9 and 2. These
three sets of values are noted in the
following manner :

1 (A=1,B=11)
2(A=3 B=09)
3(A=10,B = 2)

We now proceed to the graph. Start-
ing at 1 on the A or vertical line, we
go horizontally to the right until the
vertical line that passes through (B =
11) is reached, as shown by the dotted
line. At the intersection of these two
lines A(l), B(11) we mark a small
cross. The same process is repeated for
the other two points, so that finally
there are three crosses marking three
line intersections. After drawing a
line connecting these three points we
note that the line is straight, and to
complete the graph we extend this line
at both ends until it intersects A and B.
We now have the complete graph of all
the positive values of the equation A +
B = 12 from which we can read to a
fraction the value of B for any value
whole or fractional of A and vice versa.

The graph just completed is that of a
straight line; now we will proceed to
construct the graph of a curve. Let us
take the apparently simple formula AB
= 12 and prepare the vertical and hori-
zontal guide lines, or axis, as in the pre-
vious example. Now in order to facili-
tate the construction of a graph in
which more than two or three points
are desired, the points selected are gen-
erally first tabulated as follows:

NN —
—
—_ W RN

1

Each line of the table represents the
intersection of an A and a B line, and
in Fig. 6 we mark crosses at these
spots. When these points are finally
plotted it is seen that no three are in
a line that could be drawn by a ruler.
Now, in order to obtain a representative
curve it is desirable to draw not straight
lines from point to point, but a rough
freehand curve that goes from point to
point. Another thing we note is that
this curve shows no very great inclina-
tion to intersect either the horizontal
ov vertical lines representing A and B.
As a matter of fact the curve never
does reach either guide line, for no mat-
ter how large A or B may be, the other
still has a positive value; for instance,
if Ais 24, B is ¥ as shown in the
figure. Similarly if A is 120, B still
has a value of 1/10 which can be
measured. It is only at infinity when
either A or B becomes zero that the
curve ends. The curve that we have
just drawn is known as a hyperhola.

SoLvING A ProBLEM By GRAPEH

We have just purchased a new tube
which the characteristics sheet shows
as a Class B output tube. However,
we want as few tube types as possible
and would like to use one of these tubes
as a Class A power driver. In order
to do this properly we must know the
correct bias. With the aid of a volt-
meter, a milliammeter and a few bat-
teries, we can determine exactly where
to spot the bias by using the following
procedure. In Fig. 7 is shown the
fundamental circuit for plotting the
grid-voltage plate-current curve of the
tube. With the plate supply fixed at
250 volts, we vary the grid voltage by

means of the potentiometer from plus 5
to minus 30 volts in steps of one volt.
For each value of voltage impressed on
the grid there is a corresponding value
of plate current. After tabulating these
values opposite each other we obtain a
sheet of graph paper and proceed to
plot these points as shown in Fig. 7.
After these points are plotted with
crosses a smooth curve is drawn
through all of them as illustrated. The
curve we now have is the characteristic
curve of the tube with a plate voltage
of 250, and is shaped somewhat like a
drawn out letter S, bending from the
straight portion at a and b. For Dest
Class A operation the grid bias should
be adjusted to a point about midway be-
tween the upper and lower bends. Sclect-
ing visually or with a ruler the point
midway between a and b, we find that
the grid bias should be —13 volts. We
also learn that for maximum undis-
torted output an rms signal of 20 volts
should be delivered to the grid. If
more than twenty volts of signal is ap-
plied to the grid, or ten volts each side
of the bias, distortion will appear since
the tube begins operating past the ends
of the straight portion of the curve.
Oraer TyrEs

There are several different forms of
graphs, notably the polar, or circular
tvpe, and the logarithmic. While these
may sound complicated, they are differ-
ent only in form, their construction and
use is the same as the construction and
use of the graphs described in the pre-
ceding paragraphs. Polar types are used
frequently for repeating phenomena,
and logarithmic for condensing curves
that on straight graph paper would take
up too much space.

Frequently we come across graphs
that give us relations between capacity,
inductance and frequency, between db
and voltage, between turns, area and in-
ductance, and so on. Indeed the graph
since the beginning of radio has been
one of the engineers’ most useful and
powerful instruments.
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Fig. 6. The product of two numbers.

JUNE, 1937

Fig. 7. Plotting the characteristic curve

of a Class A tube.
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Practical Notes on

MATCHING TRANSFORMERS

ANY Service Men consider that
M a transformer’s specitications adapt
it only to a given type of service—that
it is suitable for coupling a definite
source to a fixed load. This, however,
is not the case since, if the theoretical
considerations governing the use of
coupling transformers are known,
wider application ior each unit is read-
ily apparent.

THEORETICAL CONSIDERATION

(1) The primary impedance ot a
transtormer depends on the secondary
load: (2) A transformer may be used
for impedances other than those for
which it is rated without appreciable
loss provided the variation is not too
far from the manufacturer’s rating—the
original impedance ratio will still ap-
ply; and (3) A transformer operating
with a lower source impedance than
normal will generally give a better fre-
quence response’ . . . these are the con-
siderations which govern coupling
transformer application.

The primary impedance, secondary
inpedance and the turn ratio of the
transformer are factors which are re-
lated to each other. To determine any
one of these three factors in terms of
the other two the following formulas
may be used.

’,’ Ry
T=4—
V&
R = Rex T
R,
R, =
T‘l

where T is the turn ratio, R. is the pri-
mary impedance and R. is the sec-
ondary impedance.

PracricaL ExaMrLEs

A few examples will be given to show
how this information can be put to prac-
tical use.

A speaker having a voice coil of 15
ohms impedance is to be connected to

to Special Purposes.
1936. p. 222.

Matching Transformers
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a pair of 45 output tubes in push-pull,
requiring a load resistance of 9,200
ohms. What ratio is necessary in the
output transformer? The turn ratio of
the transformer is the square root of
the quotient of the primary impedance
divided by the secondary impedance:
hence,
Dividing

9,200 =~ 15 = 613
Extracting the square root

V613 = 248

The turn ratio necessary is 24.8; how-
ever, a ratio of 25 may be used.

Dereraiining Turx Rartro

It is necessary to find the impedance
of a burned-out voice coil in the speaker
used on a battery operated job which
uses a single 33 pentode as the output
tube. For economical reasons the out-
put transformer will be retained and
to make a low cost repair only the
speaker will be replaced. Since the im-
pedance of the voice coil can no longer
be measured it is necessary to seek an-
other method of obtaining the same
result.

The turn ratio of the output trans-
former can be determined by applying
2 or 3 volts. a-c across the secondary
terminals. The voltage appearing across
the primary can be read with a high re-
ststance a-¢ voltmeter. This may be =

Output
transformer

ﬁrimor_y
terminals

High resistance
voltmeter

:Secondary
terminols

Low-voltage
-- source

Fig. 1. Determining turns ratio of an out-

put transformer.

vacutun-tube  voltmeter or a copper-
oxide rectifier type meter. Since the
current in the transiormer is low, the
turn ratio is proportional to the voltages,
viz:

E»

F =
E.

where 1 is the turn ratio, E, is the sec-
ondary voltage and E, is the primary
voltage. Suppose the secondary input
voltage is 2 volts and the voltage across
the primary measures 70 volts, it is
found that the turn ratio is 35.

The recommended load resistance of
a 33 pentode is 6,000 ohms, according to
the handhook on tubes. \Vith these two
figures the secondary load may now be
determined.  Since this is equal to the
primary load divided by the square of
the turn ratio it is found that; multiply-
ing,

35 x 35 = 1225
dividing,
0.000 — 1225 = 4.9 ohms
Hence the impedance of the voice coil
may be 5 ohms which is close enough
for this type of work.

Data pertaining to the output trans-
former on a particular make of speaker
is often found only on the speaker
carton. It may happen that cartons be-
come mixed and the Service Man or
dealer is not sure as to just which
speaker belongs to which carton.

Practically all of the speaker manu-
facturers have standardized on the voice
coils of their various types of speakers,
that is, all the speakers of one type have
the same voice-coil impedance. The
value of this impedance may be found
in the manufacturers’ catalogs.

Consider the case of a speaker whose
carton was misplaced. The manufac-
turer’s catalog gives the voice-coil im-
pedance, at the reference frequency, as
10 ohms. The voice coil is temporarily
disconnected from the output transform-
er and its turn ratio determined as de-
scribed above. It is found that the turn
ratio of the particular speaker is 26.5.

The third step is the primary im.
pedance and since this is equal to the
secondary load times the square of the

approximately.
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turn ratio, it is found that; multiplying

26.5 x 26.5 = 702.25
10 x 702.25 = 7022.5 ohms

primary impedance. Hence this speaker
and output transformer may be used
with a 2A5, or a 47 or any tube having
a recommended load impedance of
7,000 ohms.

V' OLTAGE ANALOGY

The fact that a matching transformer
may be used for other impedances than
those for which it is rated may be ex-
plained by an analogy. When the
deviation is in the direction of a higher
source impedance connected to a trans-
former with a lower impedance rating,
losses occur. The extent of the losses
is dependent upon the amount of devia-
tion. If the transformer is considered
in terms of voltage rather than im-
pedances, the picture then becomes
somewhat clearer and the reason for
losses becomes apparent. Suppose the
power transformer as used in the typical
radio set is taken as the basis for an
analogy. These transformers are usu-
ally rated at 110 volts, 60 cycles alter-
nating current. So long as this trans-
former is connected to a 110-volt source,
all is well, but if it is connected to a
220-volt source, disaster is inevitable
and manifests itself immediately in the
form of a burned-out primary and pos-
sibly a blown fuse in the lighting circuit.
The reason is that the impedance of the
primary is not high enough to limit the
current to a safe operating value at the
higher source of voltage. This is
equivalent to a coupling transformer
rated for a 500-ohm line and connected
to 2 600-ohm source, the only difference,
however, is a loss of low frequencies
rather than a burned-out transformer,
since the audio powers involved are gen-
erally of a small magnitude.

The power transformer, however,
may be used at 220 volts with some
measure of success if the frequency is
doubled, that is, 120 cycles instead of
60. In this case the inductive reactance
of the primary is doubled but the im-
pedance falls somewhat short of twice
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SR Input Resisfonce R
E = T
by Rs 'L 1 -
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Fig. 2. Loss in low-frequency response
caused by the primary inductance with the
source and load impedances considered.
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the value at 60 cycles due to the copper
and core losses. Some additional loss
occurs then at 120 cycles and 220 volts,
but for analogous reasons it may be
assumed that the transformer operates
as well, when both the frequency and
voltage is doubled, as it does at the
original ratings. If the voltage is held
constant at 220 volts and the frequency
is reduced from 120 cycles more and
more power is used in heating the
primary than is transmitted to the sec-
ondary. This is equivalent to a partial
short circuit. For the same reason at-
tenuation of low frequencies occurs
when a coupling transformer is used in
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Fig. 3. Loss in low-frequency response
caused by the distributed capacitance with
the source and load impedances con-
sidered.

a circuit which has a higher source im-
pedance than that for which it is rated.

OtHER LOSSES

In addition to the low frequency loss,
losses also occur at the higher fre-
quencies. These, however, are caused
by different conditions. The capacity
between adjacent turns of wire on both
the primary and secondary account for
the distributed capacity, which has the
same loss effects as a condenser would
have connected across the secondary.

Leakage inductance is also a factor
and is caused by some of the magnetic
flux traveling through the air instead of
the core. This acts the same as if an
inductance were connected in series with
the load. At low frequencies, the im-
pedance of the leakage inductance is low
and the impedance of the distributed
capacity is high, so the losses from
these two causes arc not appreciable.
At high frequencies, the converse holds
true and for a definite voltage and fre-
quency a certain loss takes place; say
1 watt.

If the voltage is doubled, as in the
case of the power transformer, it will
be seen that the losses are augmented, so
that a loss of 2 watts takes place at

high frequencies. Figuratively, this ex-’

plains to a certain extent the loss that

occurs at high frequencies when the
source impedance is higher than the
rating of the transformer. In a trans-
former especially designed for a higher
voltage, or impedance, these losses are
taken into consideration during the de-
sign and compensations made accord-
ingly.

In low-power audio-frequency work,
deviation from the rating is possible,
since no damage will result as far as the
transformer is concerned. The amount
of deviation from the transformer rat-
ing may be considered as dependent
upon the ear, that is, as far as the qual-
ity of the signal is concerned. For in-
stance; an output transformer labeled
10,000 ohms primary and 10 ohms sec-
ondary may be used in an output circuit
of 12,000 ohmis to a 12-ohm voice coil.
This variation is within 20 per cent
which is considered the maximum devia-
tion consistent with fair quality.

Considering the power transformer
again, it will be remembered that if the
voltage source is increased beyond that
of the transformer rating, a power loss
takes place. On the other hand, if the
applied voltage is reduced below the rat-
ing, little power loss takes place and the
transformer works as well on, say 75
volts, as it does on 110 volts. Here the
impedance of the primary is ample to
take care of the lowered applied voltage
aud very little power is wasted in heat-
ing the primary. In fact, since the ap-
plied voltage has been reduced from that
of the transformer rating, it is possible
to work the transformer at a lower fre-
quency, say U cycles, and still realize
good ethciency.

Tor the same reasons it is possible to
work the transformer at higher fre-
quencies since the secondary voltage is
proportionately less, the high frequency
losses are proportionally less. From this
it will be seen that the frequency range
of the transformer may be increased
both on the low end and the high end
of the spectrum consistent with good
results. A similar effect occurs when a
coupling transformer of a definite rating
is coupled to a lower source impedance,
4s for instance, a transiormer labeled
500 ohms and connected to a 400-ohm

source.
LowERr Source IMPEDANCES
Coupling transformers may be used
with lower source impedances as follows:

a dynamic microphone of 250 ohms is
to be connected to a transformer feeding

(Continued on page 340)
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NOISE CONTROL'

HE defeat of noise, whether a natural

physical phenomena or man-made, is
the hidden bogey man constantly prod-
ding the engineering brains to further
accomplishments.

DISCRIMINATING CHARACTERISTIC

Any attempt at noise reduction in
radio reception must start necessarily
with a search for some discriminating
characteristic of noise not found in the
signal. Diversity reception is as old as
radio and as new as this year’s automo-
bile receiver. Tt depends for its effi-
cacy on the assumption that radio sig-
nals are unlike noise or static in direc-
tional qualities. Generally two antenna
systems are used, each picking up the
same amount of noise but different
amounts of signal. If the energy from
one antenna is combined out of phase
with the other with such accuracy that
the noise is balanced out there still
cxists an unbalance in signal which
passes on to the receiver by an amount
which will depend upon the unbalance.
Certain other advantages accrue to
make this method advantageous for
fixed-station use, and the variety of its
applications is enormous.

Another method, and quite similar to
the diversity system, assumed that noise
picked up ten or twenty kilocycles from
the received carrier could be combined
with noise present with the carrier in
such a way as to balance out. The fal-
lacy was that noise is not identical at
different frequencies, but strangely
enough a slightly different application
of the theory has been used successfully
on the ultra-high frequencies quite re-
cently.

NOISELESS ANTENNAS

While common static is still with us
as much as ever, the effects of it in
many cases are submerged by the bar-
rage of high-powered transmitters. Co-
incident, however, with the general in-
crease in power is an even greater in-
crease in man-made noises caused by
home and commercial electrical appli-
ances. The answer to this from the
commercial radio and communications

TThe material for this article was obtained from
the April 1937 issue of COMMUNICATION AND
BrOADCAST ENGINEERING.
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angle is to locate the receiving system
away from the noise area, but the an-
swer from the man-on-the-street angle
is to purchase “noiseless” antennas of-
fered by many manufacturers. The lat-
ter depend upon the assumption that
radio-frequency transmission lines can
be so well balanced that when proper-
ly terminated they are immune to alter-
nating fields or radiation and that they
will conduct, without serious attenua-
tion, radio-frequency energy from an
antenna located far enough away from
the noise source. This method is suc-
cessful, particularly if the input to the
receiver is properly balanced and
shielded against capacity coupling.

Significantly, as reception means for
ultra-high frequencies improves, inter-
ference energy picked up by the flat-
top antenna increases. In the case of
motor-car and airplane ignition system,
radiation is destructive to fairly high
signal intensities over comparatively
great distances. In the vicinity of fifty
to sixty megacycles ignition interfer-
ence has been experienced from planes
flying at distances up to five miles and
from automobiles within a radius of
more than a half-mile.

The distinguishing characteristic of
this type of interference is the high ratio
of peak to root-mean-square value, to-
gether with a comparatively long time
interval between individual pulses. Be-
cause of this feature such noise is not
psychologically objectionable until the
peak voltage exceeds the received
carrier level. Noise which is of greater
value than the signal, then, possesses the
discriminating characteristic used for
suppression by the limiting method.

In the category of noise limiters
comes first non-linear electro-acoustic
transducers giving rise to a high de-
gree of amplitude distortion, which
definitely determines the maximum out-
put of the device. The assumption is
that auditory response for ordinary
sounds is masked by extremely loud
noise which, if suppressed in level,

.would render the underlying signal in-

telligible though distorted. Practical
distortion means, such as, easily over-

loaded audio stages, saturable core re-
actors, gaseous discharge tubes, and in
fact most all non-linear devices, consti-
tute limiters of this type. The obvious
disadvantage is severe distortion and
niore or less lack of control. Limiting
is applied not only to noise but to the
modulation component of the signal as
well, without planned regard to the
possible deleterious effect on the intel-
ligibility and consequent fatigue to the
listener.

In consideration of the needs of noise
control and with a view toward sim-
plicity and reliability, a method for such
control is herein submitted.

Norsg LIMITER

Referring to the circuit on the front
cover, L and D-1 represent a normal
diode detector circuit where L is the
inductance which may be the second-
ary of an intermediate-frequency trans-
former. Elements R-4 and R-3 con-
stitute the resistive diode load. The
constants of R-1 and C-1 may be any
suitable value for normal automatic-
volume-control voltage. C-3 is indi-
cated as an intermediate-frequency filter
and audio load capacity. Also R-2 and
C-2 make up a separate automatic volt-
age reservoir determined by the rectified
carrier voltage in the same manner as
the regular automatic-volume-control
circuit. However, both values are made
rather large in order that the time con-
stants of the combination will be some-
where between a tenth and one second.
Element D-2 represents, what we shall
term, the noise diode and may ordinarily
be combined in the same envelope with
D-1, such as, the type 6H6 tube.

The switch and the cathode lead of
D-2 indicates the proper position for
breaking the noise-silencer circuit. To
obtain an idea as to the action of the
circuit let us assume a signal of such
magnitude that after rectification, a
negative potential of 10 volts appears at
point A in Fig. 1. Then at point B
the potential would be a function of the
ratio of R-3 and R-4, since point C
is already at ground potential. If R-4
be made equal to R-3, it is obvious that
point B would have an average poten-

®* SERVICE FOR



tial of minus 5 volts. Point D, which is
the reservoir for noise diode bias volt-
age, also will be at a potential of minus
10 volts. This leaves the plate of D-2
five volts more negative than the cathode
so that the diode is essentially non-con-
ductive. If, however, a high instan-
taneous noise-voltage peak reaches a
value of, let us say, minus 40 volts after
rectification, the instantaneous value at
point B will be half of that, or minus
20 volts, which at the same time is the
instantaneous potential at the cathode
of the noise diode. The plate of the
noise diode, however, remains at the
original value of minus 10 volts due to
the delay occasioned by the ratio of
R-2 and C-2. In other words, the plate
of D-2 is instantaneously 10 volts more
positive than the cathode, which allows
a current to flow through the lowered
impedance of the diode. What happens
essentially is that the alternating-current
impedance for point B through D-2 and
C-2 to ground is instantaneously much
lower than the impedance of R-3 which
is normally the audio load circuit to
ground. At the termination of the noise
pulse, which may last for only a thou-
sandth of a second or even less, the cir-
cuit returns to normal almost instantly.
Condenser C-2 because of its high ca-
pacity contains a sufficient amount of
energy so that its normal charge is not
altered materially by noise voltages ap-
pearing via R-2.

Assuming our original 10-volt recti-
fied carrier is one hundred percent
modulated, the pulsating voltage appears
at point A as varying at modulation fre-
quencies between the values of minus
20 volts and zero. At point B these
values are divided by two, making a
total variation from minus 10 volts to
zero, so that even during one hundred
percent modulation peaks the cathode of
D-2 never is more negative than the
plate, but merely approaches that value.
In other words, this system is capable
of squelching noise peaks of higher than
carrier value but still does not distort
the demodulated signal.

Since the action is a function of sig-
nal strength, the threshold value of
noise suppression changes with signal
strength. Hence, if the received signal
strength goes down, the potential at
point D goes down with it, and the dif-
ferential audio potential at point B
maintains automatically its proper ratio.
Carrying the illustration to the extreme,
or to no-signal value, point D is essen-
tially at zero potential, so that any in-
stantaneous noise present between
carriers will automatically take the path
to ground through D-2. Thus the sys-
tem operates as a practical squelch for
inter-carrier noises.

In the preceding illustration we have
made R-4 equal to R-3, the reason being
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that the noise circuit was not to distort
a rectified signal. We can assume,
however, in most cases that modulation
on sustained tones will seldom exceed
the fifty percent value. Therefore, R-4
can be only half the value of R-3, thus
immediately improving the noise-silenc-
ing action to something below the one
hundred percent modulation level. Heavy
modulation peaks of instantaneous char-
acter will be by-passed through D-2 the
same as noise. However, these peaks
much like noise go quite unnoticed by
their absence. This does not mean that
one hundred percent modulation is not
the ideal value for commercial and
broadcast stations, but that in practice
the full capabilities of modulation are
seldom obtained.

For many types of communication
work, where some audio distortion is ac-
ceptable, R-4 can be left out or main-
tained at a very low value, thus sup-
pressing all nioise down to the average
unmodulated carrier level, with the posi-
tive modulation peaks as well. In prac-
tice—particularly on voice modulation—
the deletion of the positive modulation
peaks does not detract from the intel-
ligibility of the rectified signal, nor is
the resulting quality displeasing even
after long periods of listening.

Fig. 2 shows a more desirable method
of obtaining a high degree of noise sup-
pression along with some audio distor-
tion. Elements R-4 and R-3 can still be
maintained at equal values, but R-4 is
shunted by a small capacity C-4 which
is of such a value as to equalize for the
difference in modulation for the various
voice frequencies. It has been shown
that the percentage of modulation .of
an average voice varies with frequency
to the extent that above 500 cycles the
percentage curve drops very rapidly to
a point in the neighborhood of a frac-
tion of one percent at 5000 cycles. While
this procedure in itself distorts the re-
ceived frequency characteristic, it adds

Fig.2 L

A more desirable method of obtaining a
high degree of noise suppression along
with some audio distortion.

"’\ﬂ

rather than detracts from the intelligi-
bility since the higher modulation fre-
quencies are given a rising character-
istic,as far as the load circuit R-3is con-
cerned. It is significant that the noise-
suppression ability is increased at the
same time so that the effect is just the
opposite from what might be expected
by those accustomed to tone controls
and drooping characteristics for prac-
tical noise suppression.

Since all peak-type noises are charac-
terized by exceedingly steep wave fronts
and high damping, a pulse is similar to
a single lobe of a very high-frequency
wave. The appearance of this noise, as
regards point B, is the same as if R-4
were not present, since C-4 offers such
low impedance. Thus in most cases the
full noise voltage appears at B and
the cathode of D-2, allowing more com-
plete suppression. Condenser C-3 is the
intermediate-frequency filter capacity in
a new position. This change is neces-
sary in order that C-4 may exhibit its
full effect without shunting action
through the filter capacity. Note that
in Fig. 2 the type of audio coupling in-
dicated is prescribed where the grid
bias is obtained from the drop across
R-3, and known generally as diode-
biasing. Elements C-5 and R-5 merely
determine the limiting bias for the
audio tube. By the use of C-4 under
certain conditions of instantaneous volt-
ages, the potential at B can even go
slightly positive—at which time the
audio tube becomes non-linear due to a
positive grid, and the resulting bucking
bias obtained through R-5 from change
in plate current.

PRECAUTIONS

A few precautions in the installation
and use of the circuit in either Fig. 1 or
Fig. 2 may not be amiss. C-3 should
be kept as small as possible. The rea-
son for this is that in order to obtain
good silencing action the original char-
acteristics of the noise pulse must be re-
tained. The discriminating character-
istic used in this type of suppres-
sion is due to the fact that the noise
pulses have a very high ratio of peak
voltage to total power. The steepness
of the wave front in making the pulse
appear as a very high frequency means
that any shunting capacity tending to
attenuate high frequencies will distort
the characteristic of the pulse and re-
duce the difference between it and the
signal. This applies also to small in-
ductances used in conjunction with ca-
pacities for intermediate-frequency fil-
tering.

The aim should be to maintain high
fidelity in the associated circuits of both
signal and noise diodes whether or not
such fidelity is warranted by intermedi-
ate-frequency sideband cutting and audio
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restrictions. To aid this condition the
sum of R-3 and R-4 should be made
fairly low in resistance—in the neigh-
borhood of 100,000 to 150,000 ohms.
While this necessitates a fairly high
value of signal to be rectified with good
fidelity, the attenuation of high fre-
quencies is less pronounced due to stray
capacity in the circuit. Leads to the
resistors or noise diodes and to the audio
amplifier should be kept short in order
to eliminate the necessity for shielding.

In obtaining the proper time constant
for the noise diode bias reservoir at D,
R-2 should be a rather high value of
resistance up to perhaps one megohm
in order not to shunt the signal diode
load. C-2 should also be a large value
in order that the a-c impedance from
the noise diode to ground be minimized.
It is important that C-2 be non-inductive
in order to be a low impedance also at
very high frequencies, and good practice
is to shunt this capacity with a mica
condenser of smaller capacity. In any
case, diode biasing of the first audio is
recommended where at all possible, since
coupling capacity and grid leaks compli-
cate the detector load.

As applies to communications receiv-
ers the circuit of Fig. 2 allows prac-
tically quiet operation on all frequencies
regardless of the signal strength re-
ceived. Since the action is entirely
automatic no controls are indicated with
the exception of the switch S to cut the
silencer in or out.

Noise of a sine wave character, as
differentiated from the peak spark-dis-
charge type, is suppressed to a lesser
degree since the character constitutes
what is more like a signal in its action
on the second detector. In other words,
the type of noise which changes the
normal avc voltage of the receiver to
any great degree is difficult to suppress
by this method, but happily is the type
noise not ordinarily picked up by an
antenna in the clear, coupled to the
receiver through an efficient transmis-
sion line.

SricuT Loss

Obviously, when using the type of cir-
cuit herein described, a fraction of the
audio voltage available at the plate of
the signal diode is used for control bias
on the noise diode so that a slight loss—
never more than three decibels—is ap-
parent in audio gain. Ordinarily such
loss is negligible and can be made up
easily if thought necessary. Standard
practice indicates total receiver sensi-
tivity to include audio gain, whereas
radio-frequency and intermediate-fre-
quency gain—admittedly most important
—can be measured at the input to the
second detector just as easily, and it may
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be a more accurate yardstick for re-
ceiver excellence.

Using this standard, inclusion of the
suppressor circuit causes no loss what-
ever to sensitivity, and in fact may ap-
parently increase it. High noise pulses
at fast interruption rates, which ordi-
narily reduce sensitivity through avc
action, due to the relatively fast time
constant of the avc resistance-capacity
network, are rendered ineffectual to this
end by virtue of suppression. Also, be-
cause of the lack of noise, audio gain
may Dbe maintained at a higher level
with more comfort.

None of the remaining high-frequency
functions are disturbed. Selectivity is
not changed by addition of shunt inter-
mediate circuits, and the suppressor has
no feature which conceivably can cause
unstable operation in any part of the
receiver.

APPLICATIONS

Size and space are important con-
siderations when installation is contem-
plated for portable and mobile use. A
few ounces at most are added to the
weight of airplane equipment and, if the
noise diode is combined in the same en-
velope with the signal diode, the extra
space necessary is only that used for a
few resistors and capacities.

As regards aviation, it has been noted
that when a suppressor-equipped re-
ceiver is left idling on one of the three
or five megacycle channels, the stand-by
between transmissions is remarkably
free from normal inter-channel noise.
Even key-clicks from adjacent or image
channels are attenuated satisfactorily.
No trouble was experienced with delay
on quick break-ins on these channels,
but since these transmissions are audio
equalized for efficiency it may be ad-
visable to decrease the time constant of
R-2, C-2 by making C-2 a lower value.

While ultra-high-frequency installa-
tions in police cars can well use sup-
pression of this type it is anticipated
that some additional suppression will
take care of the source of ignition inter-
ference. It is found that, while such
exceedingly heavy noise is limited to
the pre-determined value, the length of
the silent period during pulses may be-
come objectionable unless the ignition
system is maintained at perfect adjust-
ment. Happily, interference from pass-
ing cars is practically eliminated—which
is not the case with the diversity method
of noise control as installed in some mo-
bile receivers.

It is suggested that all-wave and
multi-band amateur-commercial receiv-
ers incorporate, as part of the band
change switch, means for allowing sup-
pression with high-fidelity response for

the broadcast frequencies and varying
degrees of suppression for the other
bands. The automatic feature other-
wise will take care of different signal
levels encountered within certain bands
including the rapid fading encountered
above ten megacycles.

CoMPLETE SATISFACTION NoOT
ANTICIPATED

It 1s believed that no single method
for noise reduction can be expected to
accomplish complete satisfaction. Be-
cause of the various types of interfer-
ence encountered—each with a favored
method for elimination—the ultimate
must necessarily be a combination of
tactics. Hundreds of thousands of dol-
lars are spent annually in noise research
by aviation, communications and tele-
vision companies. New methods are
known to be in the laboratories and it
is hoped that, when television becomes a
reality, extraneous noise must cease to
exist.

MATCHING TRANSFORMERS
(Continued from page 337)

into a grid. Ii a 250-ohm transformer
is not on hand, one of the popular
brands labeled: 125-500 ohms-to-grid,
may be used. Since the difference be-
tween the 125- and 500-ohm taps is 375
ohms, the mike may be connected to
these two taps. Here the source im-
pedance is lower than the transformer
rating and since this improves the fre-
quency characteristic, good results may
be expected. In the same way a low
impedance pickup, say 20 ohms, may be
connected to a transformer having a rat-
ing of 50 ohms to grid.

Similar arrangements may be made
with output transformers, and speaking
of output transformers, they may be
used for other purposes than to couple
a tube or tubes to a voice coil. Suppose
it is desired to couple a low impedance
pickup of 8 ohms to a grid. An output
transformer having a high impedance
ratio may be used as for instance, one
to couple a pair of 2A5s to an 8-ohm
voice coil. The transformer is used in
the reverse way, that is, the voice coil
side is used as the primary and the
original primary is considered the sec-
ondary. The pickup is connected to the
primary and the secondary is connected
to the grid and ground, or cathode as
the case may be. The center tap is dis-
regarded. A 15,000-ohm volume con-
trol may be connected across the sec-
ondary for attenuation purposes. The
voltage ratio is not as high as the con-
ventional pickup-to-grid transformer,
but it will serve with fair results.
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The Best BUYN Are Made For Cash!

%

It costs a distributor or a dealer at least 5% tc sell and handle tubes on any of the
‘no investment’’ finance plans. You, the dealer, have to pay this 5% or more ... The
depression is over and depression methods >f doing business are rapidly becoming
obsolete. That is why increasing thousands of dealers and service men are saving
money and getting the highest quality ttbe by buying RAYTHEONS on regular
terms. ASK YOUR RAYTHEON JOBBER.

AYTHEoN

445 Lake Shore Drive, Chicago, lllineis 420 Lexington Ave., New York, N. Y.
555 Howard Street, San Francisco, Cal. 55 Chapel Street, Newton, Mass.

415 Peachtree Street, N. E., Atlanta, Ga,
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Ceneral Data. . .

Belmont 878

The Belmont Model 878 is a 3-band,
high-fidelity, a-c superheterodyne re-
ceiver using 7 metal tubes and a glass
tuning indicator tube. A circuit dia-
gram of the Series B receiver is shown
in Fig. 1. The Series A is almost
identical. In the oscillator padding cir-
cuit of the Series A receiver an addi-
tional 300-nunid (working capacity) ad-
justable padder (C25) is connected
across the fixed padder C23. The
capacity of the latter is 0.0021 mfid, in-
stead of 0.0034 mifd as indicated for the
Series ‘B receiver. Other changes are
negligible.

Transformers are available and chassis
are sometimes equipped with universal
transformers for operation on 25, 40
and 60 cycles and with primary taps for
108, 127,150, 225, and 260 volts and also
sometintes equipped with 25 cycle trans-
formers with 105-115 volt or 220 volt
primaries. not universals.

Voltages taken from different points

of circuit to chassis are measured with
volume control full on, all tubes in their
sockets and speaker connected, with a
volt meter having a resistance of 1000-
ohms-per-volt. These voltages are in-
dicated on the circuit diagram.

In order to prevent the signal from
acting upon the avc and affecting the
accuracy of the voltage measurements
the aerial and ground leads should be
shorted together while making the
measurements.

The voltages were measured with 119
volts on the primary of the power trans-
former. The d-c resistances of the
various coils and transformer windings
are also lettered on the circuit diagram
of Fig. 1.

The frequency range is from 535 ke
to 18.1 mc and is identical for both the
Series A and B receivers. The i-f peak
is 465 ke for both types.

ALIGNMENT [I’ROCEDURE

Duwmmy antennas: The following
dummy antennas are used in aligning

the Model 878 and are referred to in the
aligning instructions as dumumy 1, 2 and
3 respectively. Dummy 1, used in the
i-f alignment, consists of a 0.1-mfd con-
denser connected in series with the ex-
ternal test oscillator. Dummy 2, used
on the broadcast band, consists of a
200-mmifd condenser and a 20-ohm re-
sistor connected in series with each
other and the external test oscillator.
Dummy 3, used on the shorter wave-
bands, consists of a 0.1-mfd condenser
and a 400-ohm resistor connected in
series with each other and the external
test oscillator.

Resonance indicator: Use as a reson-
ance indicator an output meter connected
across the primary of the speaker input
transformer or by means of an adapter
between the plate and screen terminals
of the type 6F6 output tube. Maximum
deflection of the meter indicates reson-
ance. Use only enough signal to get a
readily readable output. A low range
output meter or the low scale of a multi-
range meter should be used.

Caution: No aligning adjustments
should be attempted without first
thoroughly checking over all other pos-
sible causes of trouble, such as poor in-
stallations, open or grounded antenna
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ANTENNA GROUNDL D = A
Part Description R16 106-27 38 Ohms—10% Muter Resistor .
No. No. RESISTORS R17 106-27 28 Ohms—10% Muter Resistor 9 129-2 .0005 Mica—MT~0—209

C10 129-60 .00015 Mica—MT—0—20%
C11 100-22 .05—200 Volt—25%

C12 100-11 .01—400 Volt—25¢;,

C13 100-26 .02—400 Volt—25,

C14 100-32 .0005—1000 Volt—207,
C15 100-11 .01—400 Volt—25%

Rl 130-20 100M Ohms—1/3 W.—20%—50 V.—Car.
R2 130-43 2560 Ohms—1/3 W.—20%—20 V.—Car.
R3 130-77 10M Ohms—1 W.-—20%—100V.—Car.

R4 130-12 50M Ohms—1/3 W.—2(6%-—20 V.—Car.
RS 130-60 100 Obms—1/3 W.—20%—10 V.—Car.
R6 130-88 10M Ohms—2 W.—20%—Wire. Wound

R18 106-27 220 Ohms—109, Muter Resistor

R19 130-27 50 Ohms—1/3 Watt—20% Car.
Note:R16, R1i7, R18 in one unit—part No. 106-27

R20 130-110 1 Megohm—1/10 W.—1Q%—100V.—Car.

CONDENSERS

R7 130-38 2 meg Ohms—1/3 W.—20%—100 V.—Car. C 102-35 One sec. of 3 gang var. condenser C16 103-8 14 mfd.—400 Volt Electrolytic

R8 130-20 100M Ohms—1/3 W.—20%—50 V.—Car. Cl 100-9 .05—200 Volt—25% C17 103-6 8 mfd.—350 Volt Electrolytic

R9 130-11 250M Obms—1/3 W.—20%—50 V.—Car. C2 129-59 .0003 Mica—MT—0—5% C18 100-46 .25—200 Volt—209,

R10 130-22 5000 Ohms—1/3 W.—20%—10 V.—Car. C3 129-39 .00005 Mica—MT-—0—20% C19 129-31 .000025 Mica—MT—0—154,

R11 101-47 1 meg Ohm—Vol. Con. with AC Switch C4 100-9 .05--200 Volt—25% €20 100-13 .05—400 Volt—25%

R12 130-20 100M Ohms—1/3 W.—20%—50 V.—Car. CS 1009 .05—200 Volt—25¢, C21 129-69 .0023 Mica—MW—W—2y9,

R13 101-38 100M Ohms—Tone Con with Fid. Switch. C6 100-41 .25—400 Volt—209, C22 129-57 .0005 Mica—MT—0—5%

R14 130-3 500M Ohms—1/3 W.—20%—100 V.—Car. C7 129-5 .0001 Mica—MT—0--20% C23 129-55 .0034 Mica—MW—W—21i %

R15 130-38 2 meg Ohm—I1/3W.—20%—100 V.—Car C8 100-9 ,05—200 Volt—259, C24 124-34 Padder, working capacity. 200 mmf.
Fig. 1. Belmont 878 circuit diagram,
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GENERAL DATA—continued

systems, low line voltages, defective
tubes, condensers and resistors. In
order to properly align this chassis, an
oscillator  (generator) is absolutely
necessary. No aligning adjustments
should be attempted with the chassis in
the cabinet. To remove the knobs, pull
them off and to take the chassis out of
the cabinet, remove the four bolts by
which it is fastened.

I-F ALIGNMENT

The i-f transformers have two adjust-
ments, both of which are accessible from
the underside of the chassis (see bot-
tom view, Fig. 2).

Allow both the receiver and test os-
cillator at least 15 minutes to warm
up before attempting any adjustments.

With volume control full on (the ex-
treme right of its rotation), the wave
changing switch in the broadcast posi-
tion (extreme left of its rotation), the
tone control on “Hi” part of the sharp
position (as much right rotation as pos-
sible without operating the high fidelity
switch), and with the variable con-
denser set to approximately 1400 kilo-
cycles, make the following connections
and adjustments:

Connect the external test oscillator,
set at 465 kc, in series with dummy an-
tenna 1 to the control grid cap of the
6K7 tube located between the two i-f
transformers, and adjust the output
secondary and primary trimmers (in
that order) for resonance.

With dummy antenna still connected
in series with the test oscillator output
move the connection to the grid of the
6]7 and adjust the input i-f secondary
and primary trimmers (in that order)
for resonance.

With the connections to the 6]J7 tube
in place repeat the i-f adjustments.

R-F ALIGNMENT

Broadcast band: With band changing
switch in the broadcast position, ex-
treme left of its rotation, and with ex-
ternal oscillator set at 600 kilocycles and
connected in series with dummy 2 to the
tan antenna and black ground lead,
make the following adjustments:

(a) Adjust broadcast series pad (ad-
justment number 3) to resonance with
oscillator. Keep set in tune with oscil-
lator by slowly rocking to and fro the
variable condenser until maximum out-
put is obtained. Note: This adjust-
ment is accessible from the top of the
chassis and is located between the varia-
ble condenser and the output i-f trans-
former.

(b) Re-set external oscillator to 1400
ke, move dial pointer to 1400 ke and
adjust oscillator (adjustment number
4), r-f (adjustment number 6) and
antenna (adjustment number 7), to
resonance. See bottom view for loca-
tion of these adjustments, Fig. 2.

(¢) Repeat adjustments “a” and “b”
until sensitivity is at its maximum.

Note: It is extremely necessary in
making these adjustments that the funda-
mental oscillator signal be tuned in and
not the image frequency which will fall
below the fundamental.

Short-wave band: With band chang-
ing switch in the short-wave position,
extreme right of its rotation, and with
external oscillator set at 17 megacycles
and connected in series with dummy 3 to
the tan antenna and black ground lead,
make the following adjustments:

(a) Move dial pointer to 17 megacy-
cles and adjust short-wave oscillator
(adjustment number 1), short-wave r-f
(adjustment number 8) and short-wave
antenna (adjustment number 9) to

resonance.
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Parts and tube layout.

(b) Re-set external oscillator to 6
megacycles and pick up signal by ro-
tating variable condenser and check for
sensitivity.

Middle-wave band: With band chang-
ing switch in the middle-wave position,
center of its rotation, and with external
oscillator set at 5 mc and connected in
series with dummy 3 to the tan antenna
and black ground lead, make the follow-
mg adjustments:

(a) Rotate condenser, pick up signal
and adjust middle-wave r-f (adjustment
number 10), middle-wave antenna (ad-
justment number 5) and middle-wave
oscillator (adjustment number 2) to
resonance.

(b) Recheck broadcast alignment and
if it is found necessary to re-adjust
either r-f or antenna trimmers, repeat
the 17 mc short-wave and 5 mc middle-
wave adjustments.

Emerson G-127

The Emerson Model G-127 is a 5-tube
combination phonograph and radio
using glass tubes in a superheterodyne
circuit. There are two tuning ranges
which cover the frequencies from 340 to
1625 kc and from 5.6 to 18.0 mec. The
receiver and phonograph motor are de-
signed for operation from 105 to 125
volts either a-c or d-c. The current
drain for the receiver is 0.42 amperes
and 0.2 amperes for the motor.

The single bakelite knob on the motor
board is the switch for changing from
radio reception to phonograph. A
switch is also provided on the motor
board for adapting the motor to either
a-c or d-c operation. After ascertain-
ing the kind of power available, it is
important that this switch be thrown to
the position corresponding to that power
supply. The third control on the motor

e SERVICE FOR



RADIO’S FOUNDATION—A GOOD ANTENNA

OU can sell a TACO Antenna System far every set,
new or old, in your territory. That means extra money
from your calls. Also better satisfied customers, because
TACO Antenna Systems positively improve the perform-
ance of ANY set.

MASTER ANTENNA SYSTEM

for Apartment or Private Dwelling

Just the thing for private dwellings. An
Antenna-Ground Outlet for every room. ldeal
results. Simple, practical, inexpensive. The
TACO Master Antenna System is equally
applicable to private dwelling or giant apart-
ment house, hotel, hospital, etc.

@

System available in handy foundation unit kit
for aerizl and downlead, and as many outlet
units as required. Exposed or concealed
wiring. Foolproof installation.
[

Hundreds of installations now in use. Enthu-
siastic reports from property owners and
radio listeners. Remember, there's a hand-
some Eroﬁf in every job. So why not get
your share?

. Literature covering Master [and other
Ask f or DATA: TACO available  through

systems
|

MAAE @

TECHNICAL APPLIANCE CORP.
17 East 16th St. ¢ New York City
IN CANADA : 414 BAY STREET, TORONTO

Exposed wiring type outlet coupler
(above) and concealed wiring type

your local jobber or direct from us.

l
A Fully-wired Building is Wired for Radio
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GENERAL DATA—continued

board is the on-off switch for the pho-
nograph motor.

A circnt diagram of the G-127 is
shown in Fig. 1 with the tubes used
and the various voltages encountered
on the socket prongs lettered on the
diagram. These voltage rcadings were
taken with a 1000-ohm-per-volt volt-
meter from the point indicated to the
receiver chassis with the volume control

on full. The antenna was shorted to
the chassis while making the measure-
ments.  The line voltage was 117.5
volts.

On the circuit diagram (Iig. 1) the
various resistors and condensers are
numbered. These numbers correspond
to values given in the accompanving
parts list.

Several production changes have been
incorporated in the model G-127 and are
shown on the diagram. Earlv receivers
differed irom the schematic diagram as
follows :

(a) A 50.000-ohm resistor, by-
passed with a 0.1-mfd, 200-volt con-
denser wus used in the plate circuit of

the 75 tube as an R-C filter.

(b) The rotor of C28 was returned
to ground instead of the coil, as shown
on the schematic.

(c) R11 and RI12 were 250,000-ohm
carbon resistors.

(d) The 6A7 and 6D6 cathodes were
connected together. R2 was a 150-ohm,
a-watt wire-wound resistor, and C7
was 0.15-mtd, 200-volt condenser. R9
and C26 were not in the circuit.

(e) ClI was an 0.0l-mmfd, 200-volt
condenser.

ALIGNMENT PROCEDURE

The set’s oscillator is higher in fre-
quency than the signal; images should
be observed on the low frequency side
of the signals.

Always choose the minimum capacity
peak on oscillator trimmers and maxi-
mum capacity peaks on antenna trim-
mers. The last motion in adjusting
trimmers should always be a tightening
one, not a loosening one.

Always usc as weak a test signal as
possible during alignment.

Never leave a trimmer with the out-

side plate so loose that there is no ten-
sion on the screw. Either bend the
plate up or remove the screw entirely.
An output meter should be used across
the voice coil or the output for ob-
serving maximum response.
TriMMER LocaTiONS

The broadcast antenna coil, the short-
wave antenna coil and the 456-kc wave
trap are one assembly mounted under-
neath the chassis deck to the right of the
variable condenser. The trimmers for
these coils are accessible through three
holes in the top of the chassis. The
trimmer closest to the {ront of the
chassis is for the short-wave antenna
coil. The central trimmer is for the
broadcast antenna coil and the trimmer
farthest from the chassis front is for
the 456-kc wave trap.

The broadcast oscillator and short-
wave oscillator coils are wound on one
tubing and mounted on the inside of
the rear chassis wall. The trimmers for
these coils are accessible through two
holes in the rear chassis wall. The left-
hand trimmer (looking at the rear wall)
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GENERAL DATA—continued

is for the short-wave oscillator coil and
the right-hand trimmer is for the broad-
cast oscillator coil.

The two i-f transformers are in ob-
long coil cans located on the top of the
chassis. The first i-f transformer is the
one behind the variable condenser. The
trimmers for these transformers are ac-
cessible through holes in the tops of the
cans.

The broadcast series padding con-
denser is located on the rear wall of the
chassis below the 6A7 tube.

I-F ALIGNMENT

Turn the switch clockwise to the
broadcast position and rotate the vari-
able condenser to the minimum capacity
position. Feed 456 kc to the grip cap of
the 6A7 tube and adjust the four i-f
trimmers for maximum response. I‘eed
456 kc to the antenna and adjust the
wave-trap trimmer (rear screw beside
variable condenser) for minimum re-
sponse.

SHORT-WAVE ALIGNMENT

Use a dummy antenna (400-ohm re-
sistor) when aligning the short-wave
coils.

Rotate the wave-band switch counter-
clockwise to the short-wave position and
set the dial pointer to 15 megacycles.
Feed 15 megacycles through the dummy

EMERSON G-127 PARTS LIST

Item  Resistor
R1—50,000 ohms
R2—300 ohms
R3—10,000 ohms
R4—10,000 ohms
R5—30.000 ohms
R6—1 megohm
R7—250,000 ohms
R8—-250,000 ohms
R9—300 ohms
R10—25,000 ohms
R11-—-500,000 ohms
R12—500,000 ohms
R13—250,000 ohms
R14—20 ohms
R15—-230 ohms
R16—DBallast
R17—100,000 ohms

Item Condenser

C1—0.001 mid
C2—0.00005 mfd
C5—0.05 mfd
C6—0.00005 mid
C7—0.1 mid
C8—0.0042 mid
C9—0.01 mifd
Cl1—4 mfd
C12—0.1 mid
C13—0.00025 mfd
Cl14—0.02 mid
C15—0.00025 mfd
C17—0.02 mid
C18—0.1 mifd
C19—0.01 mifd
C20—0.1 mid
C21—0.1 mifd
C22—20 mid
C23—20 mid
C24—0.1 mfd
C25—0.01 mid
C26—0.1 mid

antenna and adjust the short-wave oscil-
lator trimmer (left-hand screw on rear
chassis wall) for maximum response
and then adjust the short-wave antenna
trimmer (front screw beside variable
condenser) for maximum response. The
variable condenser should be rocked
while adjusting the antenna trimmer.
(Rotate variable condenser rotor shaft
back and forth through a small arc).

BroanpCcAST ALIGNMENT
Rotate the wave-band switch to the
broadcast position, clockwise, and set
the dial pointer at 60. Teed 600 ke
through a standard dummy antenna (a
0.0002-mfd condenser may be used as a
substitute).

Adjust the Dbroadcast series padding
condenser (on rear chassis wall below
6A7 tube) for maximum response.
Move pointer to 142.5, feed 1425 kc
and adjust the broadcast oscillator
trimmer (right-hand screw on rear
chassis wall) for maximum response and
then adjust the broadcast antenna trim-
mer (central screw beside variable con-
denser) for maximum response. Return
pointer to 60, feed 600 ke and readjust
the series padding condenser rocking
the variable condenser for maximum
response.

The alignment procedure should be re-

peated.
L]

RCA 9T, 9K2, 9U, 9U2

These models are 9-tube ‘‘Magic
Brain” receivers using 7 metal tubes,
a glass rectifier and a glass tuning eye.
The long-wave range from 150 to 410
ke is covered in Band X. Four addi-
tional bands cover the ranges from
530 ke to 60.0 mc. The radio receiver
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RCA 9T, 9K2, 9U, 9U2 circuit diagram.
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GENERAL DATA—continued

and amplifier will draw 150 watts from
the 60-cycle, 115-volt, a-c line. The
phonograph motor will draw an addi-
tional 25 watts.

The Model 9T is a table type with
an 8-in speaker. The Model 9K2 is of
the console type with a 12-in speaker.

The Models 9U and 9U2 are com-
bination receivers and automatically op-
erated phonographs. These instruments
are electrically identical but differ in
mechanical construction and cabinet de-
sign. Model 9U has the radio chassis
mounted directly helow the phonograph
motor board with its controls operated
from the front of the cabinet. Model
9U2 has its radio chassis mounted ver-
tically to the right of the plionograph
motor board. The respective controls
in the phonograph and the radio com-
partments are made accessible by means
of separate hinged covers at the top
of the cabinet. Both instruments em-
ploy 12-in speakers.

The Models 9K2, 9U and 9U2 in-
corporate the ‘““Magic-Voice.”

Five watts of undistorted output is
available from all models with a maxi-
mum of 9 watts. Electrodynamic speak-
ers are used with a voice-coil impedance
of 2.2-ohms at 400 cycles,

Design features include a built-in
doublet antenna coupler; ‘“Magic
Brain”; improved plunger-type air-di-
electric adjustable trimming capacitors
in the antenna, detector, and oscillator
coil circuits; tuned r-f amplifier; high-
efficiency first detector (converter)
with separate oscillator; beam-type
power amplifier; magnetite core ad-
justed i-f transformers, low-frequency
oscillator tracking, and wave-trap; two-
point aural compensated radio and
phonograph volume controls; music-
speech switch; automatic volume con-
trol; . continuously-variable high-fre-
quency tone control; improved selector
dial; dust-proof electrodynamic loud-
speaker; and an automatic record player
employing a synchronous motor.

Service convenignce has been a con-
trolling factor in the layout of the
chassis parts and wiring. The assembly
of these various elements is such that
the number of conductors is minimized,
with all important connections being
readily accessible.

R-F Circuir

The conventional type of superhet-
erodyne circuit is used. It consists of
an r-f amplifier stage, first-detector
(converter) stage, separate oscillator
stage, an i-f amplifier stage, a diode-
detector — automatic - volume - control
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Fig. 2. Tube and i-f trimmer locations.

stage, an audio voltage-amplifier stage,
a beam-type power-amplifier stage, a
tuning indicator “Magic Eye,” and a
full-wave rectifier.

The “Magic Brain” is constructed as
a separate, sclf-contained, completely
shielded, five-band, oscillator-detector-
antenna-tuning unit which plugs into
the main chassis.

A single-wire antenna, or a doublet
antenna, when connected to the proper
input terminals of the receiver, is
coupled to the control grid of the 6K7
r-f amplifier tube through the tuned r-f
transformer consisting of L6, L5, L4,
1.3, and L2 (except when range selector
is in ultra-short wave position). The
primary coil L13 of the ultra-short wave
(D) band tuned r-f transformer re-
mains in the antenna circuit at all times.
A unique method of switching is used.
In the long-wave (X) band, L6 be-
comes the primary with L5, L4, L3,
and L2 as secondary. In the standard-
broadcast (A) band, L5 becomes the
primary with L4, L3, and L2 as sec-
ondary (L6 shorted out). In the me-
dium-wave (B) band, L4 becomes the
primary with L3 and L2 as secondary
(L6 and LS shorted out). In
the short-wave (C) band, L3 becomes
the primary with L2 as secondary (L6,

CATHODE CURRENT READINGS
Measured with Milliammeter Con-
nected at Tube Socket Cathode
Terminal under Conditions Sim-
ilar to Those of Voltage

Measurements
(1) 6K/—R-F ........ 8.0 ma
(2) 6L7—First Det. .. 44 ma
(3) 6]7—0Osc. ........ 6.7 ma
(4) 6K/—LF. ........ 80 ma
(5) 6H6—Second Det.-

AV.C ... -
(6) 6F5—AF. ........ 0.3 ma
(7) 6L6—Power ...... 63 ma
(8) 6E5—Eye ........ 3.0 ma
(9) 5Z4—Rect. ....... 110 ma *

(*Cannot be measured at socket)

L35, L4, and tap on L4 shorted out).
The tap on L4 is provided to prevent
interaction with L3 and L2 when oper-
ating receiver in short-wave band.
In the ultra-short-wave (D) band, L6,
L5 L4, and L3 are shorted out and
grounded, and secondary L14 is placed
in shunt with L2. The latter connection
prevents undesirable interaction of L2
with L14. This method of switching
reduces the total number of coils and
leads, and results in having a low-loss
pritnary and secondary winding for each
band with high efficiency of operation.

The band switching of the detector
circuits is similar to that of the antenna
circuits. Coils L15, L21, and L20 are
always connected in series with the
plate circuit of the 6K7 r-f amplifier
tube. In the long-wave (X) band, L19,
L18, L17, and L16 are connected in
series as the secondary circuit. The
ground of the coil system is at the low
end of L19. L20 acts as the primary
which transfers energy to the secondary
1.19. Capacitor C33 resonates primary
120 at the proper frequency. In the
standard-broadcast (A) band, L18, L17,
and L16 are connected in series as the
secondary circuit. The ground of the
coil system is now between L18 and
L19. L19 is used as the primary and
is resonated at the proper frequency by
capacitors C34 and C35 which are in
shunt with this coil. Capacitor C33 is
connected to transfer energy to the
primary coil L19. In the medium-wave
(B) band, L17 and L16 are connected
in series as the secondary. The ground
of the coil system is now between L17
and L18 LI18 is used as the prinmary
and is resonated at the proper frequency
by capacitor C34 which is in shunt with
this coil. L19 is shorted by the range
selector. Capacitor C33 transfers the
r-f energy from the plate circuit to the
primary L18. In the short-wave (C)
band, L16 is the secondary. The ground
of the coil system is now between L16
and L17. L17 is used as the primary
and is resonated to the proper frequency
by capacitor C34. In addition, L15 acts
as a high-frequency primary which res-
onates above 20 mc and improves
the gain at the high-frequency end
of the short-wave band. Coils LI19
and L18 are shorted by the range se-
lector. L21 is effectively r-f by-passed
in this position by capacitor C32. In
the ultra-short-wave (D) band, L22 is
the secondary, or grid coil, and consists
of approximately a single turn of silver
plated strap around a 7%-in coil form.
The primary coils, L21 and L15 are
in series on this band, with L21 acting
as a low-frequency primary and L15
as a high-frequency primary. L16 is
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NEW UTC BEAM POWER AMPLIFIERS

The UTC PAK kits are now acknowledged by the PA field as ideal
Universal amplifiers. PAK power amplifier kits are available with
outputs of 8, 15, 35, 55, 70, 110 and 250 watts. Stabilized feedback
can be used in the PAK-1, PAK-2, PAK-3 and the PA output trans-
formers have special feedback windings for this purpose. There
An etched
panel providing a dual gain, two position mixer with gain links for

is provision for mixing of two high impedance inputs.

high or low gain on each position and 2 YARITONE equalizer con-
trol are now standard equipment on these kits.

TR PAK-1M RIS

Self bias 35 watt cutput. Audio and power on separate chassis for rack or cabinct
mounting. High impedance input 110 to 120 DB gain. Provision for immediate
switchover to 95 DB gain with connections cither for triode nlate or 500-200 ohm
input line. Output transformer impedances 500, 200, (6, 8, 5, 3, 1.5 chms. Includes
all ‘components and accessories such as resistors, condensers, sockets, calibration
plates, etched mixer panel, controls and accessories for a dual gain. two positien
high impedance mixer. chassis, dust covers with handles, hardware— 4 oo
except tubes—all fully mounted. Net price...................... s

SRR A K-2M Ty s

Same chassis layout as PAK IM but has uutnut of 55 watts fin
fixed bias. Net price .. .. 551 oo

Tubes reguired for PAK-IM and PAK-2M kits are 1-6)7, 3-6C5's, 2-6L6's, [-83.

BESSUTIRENG P A KA T

Uses 4-6L6's—70 watts self bhias—I10 watts fixed bias, total gain 110 DB. High
impedance input. Separate chassis for power and audio for rack or cabinet mount-
ing. Tubes are 1-645, 1-6C5, 2-6A5G’s, 4-6L6"s, 3-83’s, |-80. Output transformer
impedances 500, 200, 16, 8, 5, 3, i.5 chms. Includes all accessories such as re-
sistors, condensers, sockets, calibration plates, etched mixer panel, controls and
accessorlhes ;f»r ahdl:ial gain, two ngsltlon" h;g“ Imnadanze mlxtar, ehassls, dust
covers, handles, hardware—except tubes—a ully mounte Ne

LT 1 R PSSR T AP SIS $78 oo

ORI P/ K- TR

DC-AC amplifier. Four 25L6 Beam Power tuhes are used to deliver 8 watts output
on 115 volts. Tubes used are 1-6J7. 1-6C3, 3-25L6's, High impedance input—
100 DB gain. The audio section is seif contained (6 x 8 x 10'2 inches) and can
be operated directly on DC. For AC operation a separate power supply (6 x 8 x
IO'/z) is used. Audio amplifier kit only, output impedance 500, 200. 15, 8, 5. 3.
1% ohms, lncludnlng all acc.ieesloru‘st l;vilh fdaldl gain_ dtwo rosition mixer and
VARITONE equalizer contro ess  tubes uly mounte

Net PriCe o.cmwms 5 - 5 Ju - Sl o clumali o S80S - 5700 = o OFRSTEIC afa 8 ' e a o] e/ B b aVase 521 oo

SR P A K 1P —

AC power sunnh cumnonems and accessories for PAK-4M,

brice .""$15.00

SRR 04 K-S0 TSR

15 watt compact power amplificr. Uses two VS Beam Power tubes, Power supply
and audio amplifier on one chassis 6 x 9 x 17 inches. Tubes are 637, 6CS, 2-6V6’s-
120 DB gain. High impedance input. 500, 200, 15, 8, 5, 3, 1% ohms output. Kit
includes all aceessories and pre-wired resistor—condenser strip, mixer panel.
controls and accessories for a dual gain, two gposition mixer and 33 oo
VARITONE egualizer control, less tubes. Net price.. $ .

PAK-7A IS

Pre-amplifier. Hlgh gain well filtered pre-amplifier designed to operate from power
supply in main amplifier. High impedance inpai. 6F5 resistance coupled to 6C5—

50, 200, 500 ohm output. Gain 60 DB. Amplifer kit only includ-
ing all accessories, less tubes. Net price..... .................. 59.00

N PAK-7P _

Power sunnly—comnonents and accessories for 7A preamplifier.
price ........

YNELED @&AN@?@&ME& SLOINEN

72 SPRING STREET

EXPOPT DIVISION : 10O VARICK STRE

NEW YORK, N: Y.
NEW YORK, N.Y. CABLES :“ARLAB”

JUNE, 1937 »
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GENERAL DATA—continued

shunted by L22 instead of being shorted
directly by the range selector. Any in-
ductive effect of L16 is thus eliminated.
L19, .18, and L17 are shorted directly
by the range selector.

Separate windings, with the exception
of L23, are employed in the oscillator
stage for each position of the range se-
lector. L23 (inductively coupled to 1.11
and L12) is placed in the oscillator
plate circuit to provide additional feed-
back when operating receiver on the
ultra-short-wave (D) band. This coil
is effectively r-f by-passed by capacitor
C12, when range selector is in the short-
wave (C) position, to prevent undesira-
ble reactions. Its effect on the remain-
ing bands is negligible. The inherent
stability of the oscillator circuit pro-
vides minimum {requency drift which
is especially advantageous for high-fre-
quency reception. The locally generated
signal is capacitance coupled to grid
No. 3 of the 6L7 first detector.

The output of the “Magic Brain” is
fed to the i-f amplifier through a plug-
in cable. This cable also supplies all
power required to the “Magic Brain”
unit.

The i-f amplifier consists of a 6K7
in a transformer-coupled circuit. The
windings of these transformers are res-

onated with fixed capacitors, and are
adjusted by molded magnetite cores
(both primary and secondary) to tune
to 460 kc.

The modulated signal as obtained
from the output of the i-f stage is de-
tected by a 6HO twin-diode tube (No. 2
diode). The audio frequency secured by
this process is transferred to the a-f
system for amplification and final re-
production. The d-c voltage which re-
sults from detection of the signal is used
for automatic volume control. This
voltage, which develops across resistors
R12 and R13, is applied as automatic
control-grid bias to the r-f, first-detec-
tor, and i-f tubes. The No. 1 diode of
the 6H6 is used to supply residual bias
to the controlled tubes under conditions
of little or no signal. This diode, under
such conditions, draws current which
flows through resistors R11, RI2, and
R13, thereby maintaining the desired
operating bias on such tubes. On ap-
plication of signal energy above a cer-
tain level, however, the No. 1 diode
ceases to draw current and the ave di-
ode takes over the biasing function.

A-F Circuir

The manual radio volume control
consists of an acoustically tapered po-

tentiometer in the audio circuit between
the output of the detector-diode and the
input grid of the 6F3 audio voltage-
amplifier tube. This control has a two-
point tone-compensating filter connected
to it so that the correct aural balance
will be obtained at different volume
settings,

The output of the voltage amplifier
is resistance-capacitance coupled to the
control grid of the 6L6 power output
tube. The output of this stage is trans-
former coupled to the voice coil of the
speaker.

The music-speech control consists of
a switch S5 which, in the speech posi-
tion, places an additional capacitor C57
in shunt with the capacitor C56 in one
of the tone-compensating filters. This
reduces the low-frequency response of
the amplifier and provides maximum in-
telligibility of the voice frequencies.

The high-frequency tone control con-
sists essentially of the combinations of
capacitor C62 and variable resistor R27,
capacitor C79 and switch S6 shunting
the plate circuit of the output tube.
When the tone control is in its extreme
counter-clockwise position the resist-
ance of R27 is a minimum, making ca-
pacitor C62 most effective, and switch
S6 remains closed, connecting capacitor
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Fig. 3. "Magic Brain" wiring diagram.
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2 OWNERS!

EQUALLY OUTSTANDING!

Simply mount your Model “772” Analyzer in this handsome, combi-
nation carrying case along with the matched Model “773” Tube
Checker, and you have the most modern. up-to-the-minute servic-
ing unit available. Model “773” represents the last word in tube
checkers . . . in design . . . in operating chzracteris-ics . . .
plicity and dependability! But if you don’t own Model “772”... pur-
chase the complete unit (Model “775” SERVISET). B= set for better

in sim-

business in the active season ahead . . . be able to service sound
movies, P.A. systems, electronic circuits and television, as well as all
receivers. Have a servicing unit that will enable you to get the
profits from all these sources . . . and one that will remain service-
able and dependable for years to come. Be sure to get complete

information. Return the coupon.

Model “773” also
is available for
counter use in this
striking, polished,
solid-wood case.
Note the new
WESTON Rotator-
Type Tube Chart.
You “spot” your
tube instantly.
Charts easily re-
placeable.

.
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Remember . ..
WESTON Instruments can be
purchased under the wesToN ¢
INVESTMENT PLAN. Pad
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Here is Model “773” 7’ INSTRUMENT
Tube Checker in the ,’ CORPORATION
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individual carrying P s Newark, New Jersey
case. Send cou- 4 Send data on Models 773,
pon for full ,’ and 775 combination.
details. S
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GENERAL DATA—continued

C79 across the plate circuit, providing
maximum attenuation of the higher
audio frequencies. As the control is
turned clockwise, placing more resist-
ance in series with capacitor C62, this
capacitor becomes less and less effective
and the upper frequency range of the
audio amplifier is extended. When the
tone control nears its extreme clock-
wise position, resistor R27 and switch
S6 open, removing capacitors C62 and
(79 respectively from the audio circuit,
thereby increasing the higher audio
frequency range of the system.

ProNoGRAPH CIRCUIT

The electrical impulses generated in
the pickup coil L42 are boosted in the
input transformer T3 before they are
fed to the input grid of the 6F5 audio
voltage-amplifier tube through the
acoustically tapered phonograph volume
control R39. The phonograph volume
control also functions as a radio-phono
transfer switch (see schematic diagram,
Fig. 1). In the extreme counter-clock-
wise (radio) position, switch S8 is
closed, completing the cathode circuit
of the 6K7 i-f amplifier tube, and the
movable arm “X” (which is connected
to the input grid of the 6F5 through
coupling capacitor C84) contacts lug
“Y” (which is connected to the mov-
able arm of the radio volume control
R20), permitting normal radio recep-
tion. As the phonograph control is ro-
tated clockwise, switch S8 is immedi-
ately opened (opening the i-f cathode
circuit and making the i-f amplifier in-
operative), and the movable arm “X”
slides over the tapped resistance strip,
thereby functioning as a phonograph
volume control. A compensation filter
is placed in shunt with the output of
transformer T3 to correct the frequency
response of the reproducing system so
as to compensate for the recording
characteristic.

AUTOMATIC RECOrRD CHANGER

An improved automatic mechanism,
employing a synchronous motor, is used
in these models. It is of the record
ejector type, having a record capacity
of seven for the 10-in type, and a ca-
pacity of six for the 12-in type. The
turntable speed is fixed at 78 rpm by
the design of the drive motor and the
intermediate gear mechanism. This
speed does not vary as long as the sup-
ply line frequency remains constant.
The instrument may be purchased with
any one of several ratings. It is very
important that a machine of any par-
ticular rating be operated only at the
voltage and frequency for which it is
designed and rated. Attempts to oper-

354

ate on other voltages or frequencies
will result in improper reproduction
from the phonograph system and possi-
ble damage to the equipment. The eject-
ing mechanism is arranged so that it
will trip on various types of records.
This is obtained by having a trip
mechanism which is actuated by the
rate of needle acceleration toward the
center of the record.

“Macic Eve”

A 6L5 cathode-ray tuning tube is
used as a means of visually indicating
when the receiver is accurately tuned to
the incoming signal. This tube consists
of an amplifier section and a cathode-
ray section built in the same glass en-
velope. A portion of the signal voltage
developed across resistor R13 is used
to actuate the grid of the amplifier sec-
tion. Maximum voltage is applied to
this grid when the receiver is tuned to
resonance with an incoming carrier.
This condition is evidenced by the mini-
mum width of the dark sector on the
tfluorescent screen.

“Macic Voice”

These instruments are designed with
cabinets incorporating the “Magic
Voice.” This is accomplished by having
the rear of the speaker compartment
completely enclosed by a tight-fitting
back.

Five metal open-end pipes of equal
diameter but of three different lengths
are inserted in holes in the cabinet base
and extend upward in the speaker com-
partment. The effect is to cause the
lower-frequency waves, reaching the
front of the cabinet through the pipes,
to arrive approximately in-phase with
the sound waves emitted from the front
of the speaker, giving extended low-
frequency response without boominess,
or cabinet resonance.

ALIGNMENT PROCEDURE
The various diagrams contain such
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Fig. 4. "Magic Brain" trimmer locations.

information as will be needed to locate
causes for defective operation if such
develops. The values of the various re-
sistors, capacitors, coils, etc., are indi-
cated adjacent to the symbols signify-
ing these parts on the diagram. Identi-
fication titles, such as Cl, L2, R1, etc.,
are provided for reference between the
illustrations. The coils, reactors, and
transformer windings are rated in terms
of their d-c resistance only. Resistance
values of less than one ohm are gen-
erally omitted.

There are seventeent adjustments re-
quired for the alignment of the oscil-
lator, first-detector, and antenna-tuned
circuits; one adjustment for the wave-
trap; and four adjustments for the i-f
system. Fifteen of these adjustments
are made with plunger-type air trim
ming capacitors and require the use of
an (RCA stock No. 12636) adjusting
tool. Each of these capacitors has a
lock nut for securing the plunger in
place after adjustment. The remaining
seven adjustments are made by means
of screws attached to molded magnetite
cores. These cores change the induct-
ance of the particular coils in which
they are inserted to provide exact align-
ment. Loss of sensitivity, improper tone
quality, and poor selectivity are the
usual indications of improper align-
ment. Such conditions will usually exist
simultaneously.

The extensive frequency range of
this receiver necessitates a more or less
involved method of alignment. How-
ever, if the following directions are
carefully applied in the sequence given,
normal performance of the instrument
will be obtained.

The plunger-type air trimming ca-
pacitors have their approximate plunger
settings tabulated on Fig. 4. If the
plungers have been disturbed from their
original adjustments, they may be
roughly set to the specified dimensions
prior to alignment.

In performing services on the “Magic
Brain,” the leads should be restored to
their original positions, since the lead-
dress is important for proper operation
and dial calibration,

PRECAUTIONARY DRESSING OF LEADS FOR
“Macic BRAIN” ALIGNMENT

Band X

(1) Keep blue lead A of S1 to an-
tenna coil L4-5 dressed away from
chassis, and from yellow lead X of Sl
to antenna coil L5-6.

(2) Bus lead from C10 to S1 should
be as short as possible.

(3) Keep blue lead A of S2 to de-
tector coil L18-19 clear of chassis, coil
shield, coil, and other leads.

® SERVICE FOR



THE PIONEER MANUFACTURERS OF QUALITY CRYSTAL DEVICES

CRYSTAL MICROPHONES
WITH TWO NEW

’Z'"\\ -
AR

: 8 | :

2\ microphone for every purpose of
amateur, public address or studio—wvith
the special Astatic Plug and Socket Con-
nector which permits instant interchange
of microphones on the same cable or the
use of several lengths of cable on the
same microphone. PLUS the new Astatic
Spring Cable Protector which prevents
cable breakage at mounting.

FEATURES

' O of all sizes.

ASTATIC MICROPHONE LABORATORY, INC., DEPT. S, YOUNGSTOWN, OHIO, U. S. A.

THE NEW TRU-TAN
QUALITY CRYSTAL PICKUP

Featuring the exclusive Astatic Offset Head
Design which, by holding needle practically true
to tangent throughout playing surface of recording,
insures finer life-like reproduction and longer rec-
ord service. In two models: B-10 for recordings
up to 12 inches and B-16 for lateral recordings

Licensed  under
Tatents of Brush
Development Co.

SEE US AT BOOTH 118—NATIONAL RADIO TRADE SHOW

YOU'LL DO BETTER with MUTER PARTS
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WX \\\ )

THE MUTER COMPANY

JUNE,

1937
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Say You Saw IT IN SERVICE
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SWITCHES
PAPER CONDENSERS
RELAYS
CANDOHMS
ZIPOHMS
BALLAST TUBES
RESISTANCE BRIDGES
DECADE BOXES
JACK SPRINGS
SPIRASHIELDS

1255 S. MICHIGAN AVE.
CHICAGO e [LLINOIS
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ON THE JOB

Excessive Hum

In many receivers the filter choke or
speaker field, as the case may be, is
connected in the negative return of the
high-voltage supply. In such circuits
leakage between the two plates of the
electrolytic condenser may occur where
the filters are in a common container
with a common positive lead as shown
in the accompanying illustration. The
possibility for this leakage increases
directly with the magnitude of the
voltage drop across the choke and, of
course, depends upon the insulation

Rectifier

Electrolytic with
common posiﬁ ve

i
—000000 —+— -

A
Filter choke -~

B_

-

used between the two sections. Because
of this latter reason small a-c, d-c sets
are usually the worst offenders. In
these because of attempts to save space
and costs the insulation is cut to a
minimum.

The condition will be eliminated if
two individual condensers are substi-
tuted for the dual unit. Where price is
a consideration, a single unit may be
used for the second condenser and the
two negative connections on the original
filter connected together for use as the
first condenser (across the rectifier).

Harold C. Dow

Auto-Antenna Capacities

Many of the 1937 auto-radio receiv-
ers have provision for adjusting the an-
tenna input circuit for proper matching
with most of the numerous types of an-
tennas available. For this reason it is
desirable for the Service Man to know
the approximate capacities of the vari-
ous antennas.

The metal insert roof antenna used in
the 1936 Chrysler, Dodge and DeSoto
cars has an approximate capacity of
1,500 mmid. The capacity of a typical
running board antenna is about 200
mmfd. Wire-mesh roof antennas (In
cars having a non-metallic top) vary
in capacity from about 175 to 225 mmfd.
Fishpole antennas have an approximate
capacity of 70 mmfd and over the roof
tvpes average about 90 mmid.
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GENERAL DATA—continued

(4) Keep spaghetti lead C6 to X of
S1 apart from spaghetti lead C5 to A of
S1, and from chassis.

Band A:

(1) Keep green lead terminal S1 to
antenna coil tap 1.4 away from chassis,
coil shield, and coil.

(2) Keep spaghetti lead C5 to A of
SI apart from spaghetti lead C6 to X of
S1 and from chassis.

Band C:

Lead from C19 to oscillator coil L7
should be maintained as short and
straight as possible.

If the test-oscillator signal cannot be
heard as the recciver (heterodyne) os-
cillator air-trimmer plunger is changed
from its minimiun-capacity to maximum-
capacity position (receiver dial and test
oscillator set to the specitied frequencies.
and the correct oscillator air-trimmer
used) it may be an indication that the
test-oscillator frequency is outside the
range covered by the air-trimmer. Under
such conditions, when a more accurate
setting of the test oscillator cannot he
determined, set the oscillator air-trim-
mer-plungers to the approximate set-
tings given on IYig. 4. Tune the test
oscillator until the signal is heard in
the speaker. Lach of two test-oscillator
settings (the fundamentals or the har-
monics of which are 920 k¢ apart) pro-
duce a signal. The lower-irequency
test-oscillator setting should be used us
this places the test-oscillator (signal)
frequency 460 ke below the frequency of
tlie receiver heterodyne oscillator.

Holes are provided in the top of the
r-f and antenna coil cans on some
models to enable a tuning check with the
tuning wand. The hole in the top of
the detector coil can has a cinch button
which must be removed before insertion
of the tuning wand. When the brass
end of the wand is inserted in the coil,

the inductance of the coil is decreased.
[f this results in an increase of output,
the respective air-trimmer capacitance
should be decreased (plunger pulled
out). If inserting the iron end of the
tuning wand causes an increase in out-
put, resulting from an increase of in-
ductance of the coil, the respective
air-trimmer capacitance should be in-
creased (plunger pushed in). 1f the
range of the air trimmer is not sufficient
to give the desired results, the lead-dress
may be changed in the particular circuit
being aligned, so as to cause the circuit
to resonate within the range of the trim-
mer. An increase in the capacity-to-
ground of the circuit will be required if
the iron end of the tuning wand causes
an increase of signal output when the
air-trimmer plunger is full-in, while a
decrease in the capacity-to-ground will
be required if the brass end of the tun-
ing wand causes an increase in signal
output when the air-trimmer plunger is
full-out.

Two methods of alignment are applic-
able—one requires use of the cathode-
ray oscillograph, and the other requires
an output meter. The cathode-ray align-
ment method is advantageous in that
the indication provided is in the form
of a wave-image which represents the
resonance characteristics of the circuit
being tuned. This method is preferred
because of the i-f characteristics of these
receivers. If oscillograph equipment is
not available, an approximate alignment
may be performed by the output-
indicator method. Alignment by this
method is similar to the cathode-ray
method outlined below except that the
receiver volume control should be at
maximum, the trimmers adjusted to
peak response and the test-oscillator
sweeping operations omitted. Iither
of these methods require the use of a
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" selector to the position

reliable test oscillator.
CATHODE-RAY ALIGNMENT

Make alignment apparatus connec-
tions as indicated in the instructions
for the particular make of oscillograph
and frequency modulator used for mak-
ing the adjustments. Connect the re-
ceiver chassis to a good external ground.
The oscillograph “high” connection
should be made to terminal No. 1 on
the phonograph board. The “low” post
of the oscillograph should be connected
to the receiver chassis.

Set the oscillograph power switch on
and adjust the intensity and focus con-
trols to give a clearly defined spot or
line on the cathode-ray screen. Set the
vertical and horizontal amplifiers on
and turn the vertical gain control to the
tull-clockwise position. Set the timing
for internal
sweep. The synchronizing, frequency
and horizontal gain controls should be
set to about their mid-positions. For
cach of the following adjustments, the
test-oscillator output must be regulated
so that the image obtained on the oscil-
lograph screen will be of the minimum
size for accurate observation. The re-
cetver volume-control setting is optional.

[-1° ADJUSTMENTS

(a) Set “I'idelity” control to counter-
clockwise position, “Radio - Phono”
switch to “Radio,” and “Range Selec-
tor” to standard-broadcast band. Con-
nect the “Ant.” output of the test oscil-
lator to the grid cap of 6K7 second i-f
tube (with grid lead in place) through
a 0.001-mfd capacitor, with “Gnd.” to
receiver chassis. Tune the test oscillator
to 460 ke and place its modulation switch
to “On” and its output switch to “Hi.”

(b) Turn on the receiver and test os-
cillator. Increase the output of the test
oscillator until a deflection is noticeable
on the oscillograph screen. The figures
obtained represent several waves of the
detected signal, the amplitude of which
may be observed as an indication of out-
put. Cause the wave-image formed
(#00-cycle waves) to be spread com-
pletely across the screen by adjusting
the horizontal gain control. The image
should be synchronized and made to re-
main motionless by adjusting the
“Sync.” and “Freq.” controls.

(c) Adjust the two magnetite core
screws L27 and 126 (see Figs. 4 and
6) of the second i-f transformer (one
on top and one on bottom) to produce
maximum vertical deflection of the oscil-
lographic image. This adjustment places
the transformer in exact resonance with
the 460-kc signal.

(d) The sweeping operation should

® SERVICE FOR



GENERAL DATA—continued

follow using the frequency modulator.
Shift the oscillograph “Timing” switch
to “Ext.” Insert plug of frequency-
modulator cable in test-oscillator jack.
Turn the test-oscillator —modulation
switch to “Off.” Turn on the frequency
modulator and place its sweep-range
switch to “Hi.”

(e) Increase the frequency of the test
oscillator by slowly turning its tuning
control until two separate, distinct, and
similar waves appear on the screen. If
only one wave appears, increase the
“Freq.” control on the oscillograph to
obtain two waves. These waves will
be identical in shape, totally discon-
nected, and appear in reversed positions.
They will have a common base line,
which is discontinuous. Adjust the
“Freq.” and “Sync.” controls of the
oscillograph to make them remain mo-
tionless on the screen. Continue in-
creasing the test-pscillator frequency
until these forward and reverse curves
move together and overlap, with their
highest points exactly coincident.

(f) With the images established as in
(e), re-adjust the two magnetite core
screws L27 and L26 on the second i-i
transformer so that they cause the
curves on the oscillograph screen to
become exactly coincident throughout
their lengths and have maximum ampli-
tude.

(g) Without altering the adjustments
of the apparatus, shift the “Ant.” out-
put of the test oscillator to the input of
the i-f system, i, to the 6.7 first-de-
tector grid cap, through a 0.001-mid
capacitor (with grid lead in place).
Regulate the test-oscillator output so
that the amplitude of the oscillographic
image is approximately the same as used
for adjustment (f) above.

(h) The two first i-f transformer
magnetite core screws L25 and L24
(one on top and one on bottom) should
then be adjusted so that they cause the
forward and reverse curves to become
coincident throughout their lengths and
have maximum amplitude. The com-
posite wave obtained in this manner
represents the resonance characteristic
of the total i-f system. Lack of sym-
metry or irregularity of the resultant
image will indicate the presence of a
defect in the i-f system.

R-F ADJTUSTMENTS

Alignment must be made in sequence
of wave-trap, ultra-short-wave band,
short-wave band, medium-wave band,
standard-broadcast band, and long-
wave band.

Wave-Trap Adjustment:
(a) Connect output of test oscillator
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to antenna terminal “Al” through a
200-mmfd (important) capacitor. Re-
move the plug of the frequency-modu-
lator cable from the test-oscillator jack.
Turn test-oscillator modulation switch
o “On.” Shift the oscillograph “Tim-
ing” switch to “Int.” Place receiver
range selector in standard-broadcast po-
sition. Set the receiver dial to a posi-
tion of no extraneous signals near 600
ke. Tune the test oscillator to 460 kc.
Adjust the wave-trap niagnetite core
screw to the point which causes mini-
mum amplitude of output (maximum
suppression of signal) as shown by the
waves on the oscillograph. An increase
of the test-oscillator output may be nec-
cssary before this point of minimum
amplitude, obtained by correct adjust-
ment of wave-trap screw, becomes ap-
parent on oscillograph screen.
Ultra-Short-Waze Band:

(b) Connect “Ant.” output of test os-
cillator fo antenna terminal “Al” of
the receiver through a 30J-ohim resistor.
Set the receiver range selector to its
ultra-short-wave position and its dial
pointer to 57,000 kc. Adjust the test
oscillator to 19,000 kc. The 3d harmonic
of 19,000 kc is used for this adjustment.
It the indication on the oscillograph
screen is not sufficient for the following
adjustments at 57,000 ke, the vertical-
input terminals of the cathode-ray os-
cillograph may be connected thus: “Hi”
to the plate contact of the 6L6 power-
output tube socket with the “0” terminal
to chassis-ground. The receiver should
be turned off while making this con-
nection since the plate potential is im-
pressed across the oscillograph input
and a severe shock will result if con-
tact is made between these two points.
If this connection i1s made, advance the
recetver voluime control to its maximum

position. Adjust oscillator air-trimmer
C23 for maximum (peak) output. Two
positions, each producing maxirmum out-
put, may be found. The position of
minimum capacitance (plunger near
out) should be used. This places the re-
ceiver heterodyne oscillator 460 ke
higher in irequency than the incoming
signal. Tighten lock nut. Adjust the
detector air-trimmer C39, while slightly
rocking the gang tuning condenser back
and forth through the signal, for maxi-
mum (peak) output. Two peaks may
be found on this trimmer. The peak
of maximum capacitance (plunger ncar
in) should be used. Tighten lock nut.
Adjust the antenna air-trimmer C10 for
maximum (peak) output while slightly
rocking the gang tuning condenser back
and forth through the signal. Two
peaks may be found on this trimmer
which produce maximum output. The
peak with maximum capacitance (plung-
er near in) should be used. Tighten
lock nut. Check the image frequency
by changing the receiver dial setting to
56,080 ke, If the image signal is re-
ceived at this position, the adjustment
of the oscillator air-trimmer C23 has
been correctly made. No adjustments
should be made while checking for the
1mage signal.

(¢) Retune receiver for maximum re-

sponse to 57,000 kc (not image
response)  without disturbing  test
oscillator adjustments. Change test

oscillator to 6,800-14,000 kc range. Tune
test oscillator until signal is heard in
speaker, Two test-oscillator  set-
tings (230 kc apart) will produce a
signal at this point. The lower fre-
quency test-oscillator setting should be
used, as this places the test oscillator
harmonic 460 kc below the frequency
of the receiver heterodyvne oscillator.
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GENERAL DATA—continued

Tune receiver for maxinmum response at
a dial setting of approximately 28,500 kc
(image should tune in at a dial setting
approximately 27,580 kc) without alter-
ing test-oscillator adjustment. Test-
oscillator second harmonic of 14,250 ke
is used for the following check. Check
calibration of receiver dial. A receiver-
dial reading of less than 28,500 kc in-
dicates that the inductance of the oscil-
lator secondary coil L11 is too low and
should be increased. If the receiver
dial reading is greater than 28,500 ke,
the inductance of L11 is too high and
should be decreased. If it is necessary
to change the inductance of L11, first
remove bottom cover of “Magic Brain”
and then set receiver dial pointer to
28,500 kc. To decrease inductance, move
the grounded ends (straps) of L1l and
L12 (sec Fig. 3) nearer chassis. Do
not allow straps to touch chassis except
where connected. To increase induc-
tance, move the straps farther away
from chassis. Adjust position of straps
until maximum (peak) output results.
The alignment of the detector tuned
circuit should next be checked at 28,500
ke without changing either the receiver
or test-oscillator adjustments. An in-
crease of output when the brass end of
a tuning wand is brought near L22 in-
dicates that 1.22 is too high in induc-
tance, while an increase when the iron
end is brought near the coil indicates
that the inductance is too low. The in-
ductance of L22 may be varied by
changing the spacing between the
grounded end (strap) of L22 and the
strap connected from C41 to contact on
S2 (Fig. 3). Adjust the spacing until
maximum (peak) output results. Re-
place “Magic Brain” bottom cover and
repeat adjustments in (b) prior to those
of short-wave band.

Short-1Vave Band:

(d) Set the receiver range selector
to its short-wave position and its dial
pointer to 20,000 kc. Adjust the test
oscillator to 20,000 kc. Adjust oscillator
air trimmer C13 until maximum (peak)
output is reached. Two peaks may be
found with this circuit. The peak with
minimum capacitance (plunger near
out) should be used. Tighten lock nut.
Adjust detector air-trimmer C35 until
maximum (peak) output is reached,
while slightly rocking the gang tuning
condensers back and forth through the
signal. Two peaks may be found with
this circuit. The peak with maximum
capacitance (plunger near in) should be
used. Tighten lock nut. Adjust an-
tenna air-trimmer C3 until maximum
(peak) output is reached while slightly

360

rocking the gang tuning condenser back
and forth through the signal. Two
peaks may be found with this circuit.
The peak with maximum capacitance
(plunger near in) should be used.
Tighten lock nut. Check the image fre-
quency by changing the receiver dial

setting to 19,080 kc. The image signal’

should be received at this position in-
dicating that the adjustment of C13 has
been correctly made. No adjustments
should be made while checking for the
image signal.

Medium-1Vave Band:

(e) Place receiver range selector to
its medium-wave position with its dial
pointer set to 6,000 kc. Tune the test
oscillator to 6,000 kc. Adjust oscillator
air-trimmer Cl14 to produce maximum
(peak) output as shown by the waves
on the oscillograph. Two peaks may
be found with this circuit. The peak
with minimum capacitance (plunger
near out) should be used. Tighten lock
nut.  Adjust the detector air-trimmer
C36 tor maximum (peak) output while
slightly rocking the gang tuning con-
denser back and forth through the sig-
nal. Two peaks may be found with this
circuit. The peak with maximum ca-
pacitance (plunger near in) should be
used. Tighten lock nut. Adjust an-
tenna air-trimmer C4 to produce maxi-
mum (peak) output. Tighten lock nut.

Standard-Broadcast Band:

(f) Remove the 300-ohm resistor from
between the test-oscillator “Ant.” post
and receiver antenna terminal “A1” and
insert a 200-mmfd capacitor in its place.
Place receiver range selector to stand-
ard-broadcast position with receiver dial
pointer set to 600 kc. Tune the test os-
cillator to 600 kc. Adjust oscillator
magnetite core screw L9 (top of large
oscillator coil can) for maximum
(peak) output as shown by the waves
on the oscillograph screen.

(g) Set receiver dial pointer to 1,500
ke. Tune test oscillator to 1,500 ke (1,-
500-3,100-kc¢ range) and increase its
output to produce a registration on the
oscillograph screen. Carefully adjust
the oscillator, detector, and antenna
air-trimmers C16, C37 and CS5, respect-
ively, to produce maximum (peak) out-
put as shown by the waves on the os-
cillograph screen. Shift the oscillograph
“Timing” switch to “Ext.” Place the
frequency modulator sweep-range switch
to its “Lo” position and insert plug of
the frequency-modulator cable in test-
oscillator jack.  Turn test-oscillator
modulation switch to “Off.” Retune the
test oscillator (increase frequency) un-

til the forward and reverse waves show
on the oscillograph screen and hecome
coincident at their highest points. This
will occur at a test-oscillator setting of
approximately 1,680 kc. Adjust trim-
mers C16, C37, and C5 again, setting
each to the point which produces the
best coincidence and maximum ampli-
tude of the images.

(h) Remove the plug of the fre-
quency-modulator cable from the test-
oscillator jack. Turn test-oscillator
modulation switch to “On.” Set oscillo-
graph “Timing” switch to “Int.” Tune
test oscillator to 200 ke (200-400 kc
range). Tune receiver for maximum
response to this signal at a dial reading
of approximately 600 kc. The third
harmonic of the 200-kc signal is used
for this adjustment. Shift oscillograph
“Timing” switch to “Ext.” Insert the
plug of the frequency modulator cable
in test-oscillator jack. Turn test-
oscillator modulation switch to “Off.”
Retune the test oscillator (increase
frequency) until the forward and re-
verse waves show on the oscillograph
screen. This will occur at a test-
oscillator setting of approximately 230
ke. Disregarding the fact that the two
traces may or may not come together,
adjust the oscillator magnetite-core
screw L9 (top of large oscillator coil
can) to produce maximum (peak)
amplitude of the traces. Shift the
oscillograph “Timing” switch to “Int.”
Remove the plug of the frequency-
modulator cable from the test-oscillator
jack. Turn the test-oscillator modulation
switch to “On.” Repeat adjustments in
(g) above to compensate for any
changes caused by the adjustment of
L9 core, tightening lock nuts on C16,
C37, and CS5, respectively, after each
is adjusted.

Long-Wave Band:

(i) Shift the oscillograph “Timing”
switch to “Int.” Remove the plug of
the frequency-modulator cable from the
test-oscillator jack. Turn the test-
oscillator modulation switch to “on.”
Place receiver range selector to its long-
wave position. Set the receiver dial
pointer to 175 kc. Tune the test oscil-
lator to 175 kc and increase its output
until a deflection is noticeable on the
oscillograph screen. Adjust oscillator
magnetite-core screw L10 (located on
top of small oscillator coil can) so that
maximum (peak) amplitude of output is
shown on the oscillograph screen.

(j) Set receiver dial pointer to 350
ke. Tune test oscillator to 350 ke. Ad-
just the oscillator, detector, and antenna
air-trimmers C18, C38, and C6 to pro-
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GENERAL DATA—continued

duce maximum (peak) output as shown
by the waves on the oscillograph screen.
Without disturbing the connections,
shift the oscillograph “Timing” switch
to “Ext.”” Place the frequency-modu-
lator sweep-range switch to its “Hi”
position and insert plug of frequency-
modulator cable in test-oscillator jack.
Turn test-oscillator modulation switch
to “Off ” Retune the test oscillator (de-
crease frequency) until the forward and
reverse waves show on the oscillograph
screen and become coincident at their
highest points. This setting places the
test-oscillator frequency to 175 ke. The
second harmonic is now used for the
350 ke adjustment. Adjust air-trimmers
Cl18, C38, and C6, again, to produce
maximum amplitude of the images and
best coincidence throughout their
lengths. .

(k) Retune the receiver to approxi-
mately 175 ke so that the forward and
reverse waves appear on the oscillo-
graph screen. Adjust the oscillator
magnetite core screw L10 to produce
maximum (peak) amplitude of the
waves, disregarding the fact that the
two traces may or may not come to-
gether.

(1) Shift the receiver dial setting to
350 ke without altering any other ad-
justments (frequency modulator still in
operation). Adjust air-trimmers C18,
C38, and C6, respectively, to produce
maximum amplitude and best coinci-
dence of the waves. These adjustments
compensate for any changes caused by
the adjustment of the magnetite core
screw L10. Tighten lock nuts on C18,
C38, and C6, respectively, after cach is
adjusted.

OuTruT INDICATOR ALIGNMENT

Attach the output indicator across the
loudspeaker voice-coil circuit. Advance
the receiver volume control to its maxi-
mum position, letting it remain in such
position for all adjustments. For each
adjusting operation, regulate the test-
oscillator output so that the signal level
is as low as possible and still be ob-
servable at the receiver output. Use of
such small signal will obviate broadness
of tuning which would otherwise result
from avc action on a stronger one.

I-F ADJUSTMENTS

(a) Connect the “Ant.” output of the
test oscillator to the grid cap of the 617
first detector tube (with grid lead in
place) through a 0.001-mfd capacitor,
with “Gnd.” to receiver chassis. Tune
the test oscillator to 460 kc. Place its
mdulation switch to “On” and its output
switch to “Hi.”

(b) Adjust the two magnetite core
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screws of the second 1-f transformer
(one on top and one on hottom) to pro-
duce maximum (peak) output.

(¢) The two first i-f transformer
magnetite core screws (one on top and
one on bottom) should be adjusted to
produce maximum (peak) output. It is
advisable to repeat the adjustment of
all i-f magnetite core screws to assure
that the interaction hetween them has
not disturbed the original adjustiments.

R-F AbpjusTMENTS

Alignment must he made in sequence
ol wave-trap, ultra-short wave band,
short-wave band, medium-wave band,
standard-hroadcast band, and long-wave
band,

Wave-Trap Adjustment:

(a) Connect the “Ant.” output of the
test oscillator to the antenna terminal
“Al” on the receiver through a 200-

N/
—

VOICE CO  ya"
L2a g

= oo £
BROWN Lso 799

a
]
&

+BLACK
o
< PP N
Fig. 7. RCA 9T, 9K2, 9U, 9U2 loudspeaker
wiring.
mmfd (important) capacitor. Place

the range selector to its standard-broad-
cast position and set the receiver dial
pointer to a position of no extraneous
signals near 600 kc. Tune the test
oscillator to 460 kc. Adjust the wave-
trap magnetite core screw to the point
which causes minimum output (maxi-
mum suppression of signal). An in-
crease of the test-oscillator output may
be necessary before the point of mini-
mum output, obtained by adjustment of
wave-trap screw, becomes apparent on
the output indicator.

Ultra-Short-Wave Band:

(b) Connect the “Ant.” output of the
test oscillator to the antenna terminal
“A1” through a 300-ohm resistor. Set
receiver range selector to its ultra-short-
wave position and its dial pointer to
57,000 kc. Adjust the test oscillator to
19,000 ke. The third harmonic of 19,-
000 kc is used for this adjustment.
Adjust the oscillator air-trimmer C23
for maximum (peak) output. Two posi-
tions for maximum output may be
found. The position of minimuim capaci-
tance (plunger near out) should be

used.  This places the receiver hetero-
dyne oscillator 460 ke higher in fre-
quency than the incoming signal.

Tighten lock nut. Adjust the detector
air-trimmer C39 while slightly rocking
the gang tuning condenser bhack and
forth through the signal for maximum
(peak) output. Two neaks may Dbe
found on this trimmer. The peak of
imaxinium capacitance (plunger near in)
should be wused. Tighten lock nut.
Adjust the antenna air-trimmer C10 for
maximum (peak) output while slightly
rocking the gang tuning condenser back
and forth through the signal. Two
peaks may be found on this trimmer

which produce maximum output. The
peak  with  maximum  capacitance
(plunger near in) should be used.

Tighten lock nut. Check the image fre-
quency by changing the receiver dial
setting to 50,080 kc. If the image sig-
nal is received at this position, the ad-
justment of the oscillator air-trimmer
C23 has been correctly made. No ad-
justments should be made while check-
ing for the image signal.

(c) Retune receiver for maximum
response to 57,000 k¢ (uot image re-
sponse) without disturbing test-oscil-
lator adjustments. Change test oscil-
lator to 6,800-14,000-kc range. Tune
test oscillator until signal is heard in
speaker. Two test-oscillator settings
(230 ke apart) will produce a signal at
this point. The lower frequency test-
oscillator setting should be used, as this
places the test oscillator harmonic 460
ke below the frequency of the receiver
heterodyne oscillator. Tune receiver for
maximum response at a dial setting of
approximately 28,500 ke (image should
tune in at a dial setting of approximately
27,580 ke¢) without altering test-oscil-
lator adjustment. Test-oscillator second
harmonic of 14,250 kc is used for the
following check. Check calibration of
receiver dial. A receiver-dial reading
of less than 28,500 kc¢ indicates that the
inductance of the oscillator secondary
coil L11 is too low and should be in-
creased. If the receiver-dial reading
is greater than 28,500 kc, the inductance
of L11 is too high and should be de-
creased. If it is necessary to change
the inductance of L11, first remove bot-
tom cover of “Magic Brain” and then
set receiver dial pointer to 28,500 kc.
To decrease inductance, move the
grounded ends (straps) of L11 and L12
(see Fig. 3) nearer chassis. Do not
allow straps to touch chassis except
where connected. To increase induc-
tance move the straps farther away
from chassis. Adjust position of straps
till maximum (peak) output results.

¢ SERVICE FOR



j AM AMPL/

THE

r s

ARISTOCRAT ~

OF ALL
AMPLIFIERS

HEY call me the pride of the Operadio crowd.

I’m not the result of any brainstorm. Months and
months of patient toil went into my designing, testing.
I was tried and tried again under conditions that would
test any Amp’s metal.

Dealers take a look at me and say: ‘‘Boy, she’s a beauty.”
But the thing that’s most important is what’s inside me, and
the job I’ll do out in the field. And believe me, I've never
let a jobber, dealer or service man down.

I'm packed with exclusive, up-to-the-minute Operadio fea-
tures such as Volume Expansion and Volume Compression (the
cure for microphone feedback).

Twelve beam power tubes in the latest, most efficient type

MODEL 835
35-52 Watt Amplifier

This amplifier is a package of dyna-
mite. It has more clean, undistorted
watts output per cubic content than
any amplifier on the market today.
Can be bolted down on table or desk,
mounted on a wall, or on a standard
19-inch rack.

Price, complete with Tubes . . $120

\Z @ N 4
MAnUFACTURING ComPANY

ST.CHARLES - » ILLINOIS

JUNE, 1937 o

P. A. EQUIPMENT AND SPEAKER HEADQUARTERS FOR THE NATION

Say You Saw It IN SERVICE

circuit make my wheels go ’round for maximum performance.
I’ve a four channel input. In other words, I electronically mix
three microphones simultaneously with phonograph or auxiliary
input.

With my electronic visual overload indicator and my elec-
tronic visual output level indicator, you can tell at a glance
whether or not I'm being overloaded. And you can check the
average watts output going into your speaker system. Tone
balancing for both high and low frequencies is no trick for me—
not with my new non-resonant equalizer. With these and
many more features, all I cost you, complete with tubes,
is $180.00.

I can’t give you more than the highlights, but clip and mail
the coupon and you get my complete story.

MODEL 870
70-104 Watt Booster Amplifier

Designed specifically to be used as a
booster amplifier with the Model 835
Power Amplifier. It makes available
an additional 70 watts per unit, under
normal rating, to the already 35 watts
normal rating of the Model 835. Fur-
nishes field for as many as four electro-
dynamic speakers, or may be used
with A. C. type dynamic or permanent
magnet dynamic speakers.

Price, complete with Tubes . . $125

OPERADIO MANUFACTURING COMPANY
Dept. “¢ St. Charles, lllinois

l
I Please send me complete information on the following:

O AMPLIFIER 855 O Amplifier Booster 870

l [ Amplifier 835 O Intercommunicating Systems
I (Check mark what interests you.)

|

Name.

I Street Address.

CitY o zi4m e 597 Jpepepoeng g 2 23w n
[0 Send me your NEW CATALOG NO. 12
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GENERAL DATA—continued

The alignment of the detector-tuned
circuit should next be checked at 28,500
ke without changing either the receiver
or test oscillator adjustments. An in-
crease of output when the brass end of a
tuning wand is brought near L22 in-
dicates that L22 is too high in induc-
tance, while an increase when the iron
end is brought near the coil indicates
that the inductance is too low. The
inductance of 122 may be varied by
changing the spacing between the
grounded end strap of 1.22 and the
strap connected from C41 to the contact
on S2. An increase of spacing will in-
crease the inductance, while a decrease
of spacing will decrease the inductance.
Adjust the spacing until maximum
(peak) output results. Replace “Magic
Brain” bottom cover and repeat ad-
justments in (b) prior to those of short-
wave band.

Short-1Vave Band:

(d) Set the receiver range selector
to its short-wave position and its dial
pointer to 20,000 kc. Adjust the test
oscillator to 20,000 ke. Adjust oscil-
lator air-trimmer C13 until maximum
(peak) output is reached. Two peaks
may be found for this circuit. The peak
with minimum capacity (plunger near
out) should be used. Tighten lock nut.
Adjust detector air-trimmer C35 until
maximum (peak) output is reached,
while rocking the gang tuning condenser
back and forth through the signal. Two
peaks may be found with this circuit.
The peak with maximum capacitance
(plunger near in) should be used.
Tighten lock nut. Adjust antenna air-
trimmer C3 until maximum output is
reached, while slightly rocking the tun-
ing condenser back and forth through
the signal. Two peaks may be found

Nt MOTOR BORRD )
PICKUP
RgLe
L} BRO N, -~
CAPACITOR ~ SWITCH “erlzz
a3
“oMED COMPT
\ LAMP @D
e, 125000
£y X n
/723 TN VOLUME
! } CONTROL
: % e TUNING
\ V) igeases: TUBE
) L INPUT TRANSFORMER
¢ YELLow PACK CONNECTIONS
GREEN b
RN
é
SHIELD UL BLACK SHIELD
QNI"I’E GREEN B YELLOW
o Ty
RECEVER
TEPH:"SRD.
RS )
YELLOW b{-SHIZLD EXT.
ercx— 4] -8 n0wn
Y
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LUE
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& CRBLE
3 \‘_h_fé '—b INPUT
P -—} ) TRANSFORMER
\ SHIELD EZAT, A !a’u PMK P%'
[<
Fig. 8. Assembly wiring.
g y g
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for this circuit. The peak with maxi-
mum capacity (plunger near in) should
be used. Tighten lock nut. Check the
image frequency by changing the re-
ceiver dial setting to 19,080 kec. The
signal should be received at this posi-
tion indicating that the adjustment of
C13 has been correctly made. No ad-
justments should be made while check-
ing for the image signal.

Medium-IWave Band:

(e) Place the receiver range selector
to its medium-wave position with the
receiver dial pointer set to 6000 kc.
Tune the test oscillator to 6000 ke. Ad-
just the oscillator air-trimmer C14 to
produce maximum output. Two peaks
may be found with this circuit. The
peak  with  minimum  capacitance
(plunger near out) should be used.
Tighten lock nut. Adjust the detector
air-trimmer C36 for maximum (peak)
output while slightly rocking the re-
ceiver gang tuning condenser back and
forth through the signal. Two peaks
may be found with this circuit. The
peak  with maximum capacitance
(plunger near in) should be used.
Tighten lock nut. Adjust antenna air-
trimmer C4 to produce maximum
(peak) output. Tighten lock nut.

Standard Broadcas? Band :

(f) Remove the 300-ohm resistor
from between the test-oscillator “Ant”
post and receiver antenna terminal “A1”
and insert a 200-mmfd capacitor in its
place. Place receiver range selector to
its standard-broadcast position with the
receiver dial pointer set to 600 kc. Tune
the test oscillator to 600 kc. Adjust
the oscillator magnetite-core screw L9
(top of large oscillator coil can) for
maximum (peak) output.

(g) Set receiver dial pointer to 1,500
ke. Tune test oscillator to 1,500 k¢ and
regulate its output until a slight indica-
tion of output is visible. Carefully ad-
Just the oscillator, detector, and antenna
air-trimmers C16, C37, and C5, respec-
tively, to produce maximum (peak) out-
put.

(h) Tune test oscillator to 600 k.
Tune the receiver to pick up this signal
near 600 kc, disregarding the dial read-
ing at which it is best received. Adjust
oscillator magnetite core screw L9 (top
of large oscillator coil can) for maxi-
mum (peak) output while slightly rock-
ing the gang tuning condenser back and
forth through the signal. Repeat ad-
justments in (g) above to compensate
for any change caused by adjustment of
L9 magnetite core screw, tightening lock
nuts on C16, C37, and C5, respectively,
after each is adjusted.
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AVING watched the opening and

closing of so many Trade Shows
in our 27 years, we cannot help but
reminisce about the show that never ends
at Cornell-Dubilier. Here at our great
South Plainfield plant, the stage is al-
ways set ... a stage covering 33 acres...
the cast of more than 3,000 skilled work-
ers is hard at it year in and out ... busily
engaged in the manufacture of more than
500,000 condenser units a day. It is only
natural that our chest should swell with
pride as we review our part in the in-

JHE SHOW IS ﬁWAYE_UN A

dustry. Veterans in the condenser manu-
facturing business that we are, we com-
bine the wisdom of an old stage-hand
with the enthusiasm of youth.

Upon this occasion, Cornell-Dubilier re-
news its pledge for the continuance of
its policy of quality first—prompt and
efficient service—and square-shooting
business tactics to all.

For complete customer satisfaction and
utmost profits get in on the C-D “show.”
We cordially invite you to visit with us
at the Chicago Convention (Booth 86).

MICA « DYKANOL o PAPER « WET AND DRY ELECTROLYTIC CAPACITORS

CORNELL-DUBILIER CORPORATION

et

AL D7

i - SOUTH PLAINFIELD e NEW JERSEY

deman_(i | _-.D and you demand Dependability

1937 o

Say You Saw It In SERVICE
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GENERAL DATA—continued

Long-Wave Band:

(1) Place receiver range selector to
its long-wave position, with dial pointer
set to 175 kec. Tune the test oscillator
to 175 kc and increase its output until
a slight indication® of output is visible.
Adjust oscillator magnetite core screw
L10 (top of small oscillator coil can)
for maximum (peak) output.

(j) Set receiver dial position to 350
ke,  Tune test oscillator to 350 ke.
Adjust the oscillator, detector, and an-
tenna air-trimmers C18, C38, and C6,
respectively, to produce maximum
(peak) output.

(k) Tune test oscillator to 175 kc.
Tune receiver to pick up this signal near
175 ke, disregarding the dial reading at
which it is best received. Adjust oscil-
lator magnetite core screw .10 (top of
small oscillator coil can) for maximum
(peak) output while slightly rocking the
gang tuning condenser back and forth
through the signal. Repeat adjustments
in (j) above to compensate for any
changes caused by the adjustment of
the magnetite core screw 1.10. Tighten

lock nuts on C18, C38, and C6 respec-
tively, after each is adjusted.

LLoUDSPEA KER

Centering of the loudspeaker voice
coil is made in the usual manner with
three narrow paper feelers after first
removing the front paper dust cover.
This may be removed by softening its
cement with a very light application of
acetone using care not to allow the
acetone to flow down into the air gap.
The dust cover may be cemented back
in place with ambroid upon completion
of adjustment.

ANTENNA AND GrouNp TERMINALS

These receivers are equipped with an
antenna-ground terminal board having
three terminals. These terminals are
marked “A2,” “Al” and “G,” the latter
being the ground terminal and should
always be connected to a good external
ground. The transmission-line leads of
an RCA RK-40A antenna system should
be connected to terminals “A2” and
“Al” The receiver coupling units of
the RK-40 and the Spider-Webb an-

tenna svstems should he connected to
terminals “Al1” and “G.” Connect a
single-wire antenna to terminal “‘Al.”

RESISTANCE VALUES

The resistance values shown between
socket contacts, grid caps, resistors and
terminals to receiver chassis or to other
pertinent point on Fig. 5, were taken
with the a-c supply disconnected, tubes
in their respective sockets, the tuning
condenser in full-mesh, range selector in
the standard-broadcast position and the
volume control at maximum. The use
of this diagram in conjunction with the
circuit diagram, Fig. 1, and wiring dia-
gram, Fig. 3, will permit the location of
certain troubles which might otherwise
be difficult to ascertain. FEach value as
specified should hold within == 20%.
Variations in excess of this limit will
usually be indicative of trouble in circuit
under test.

SOoCKET VOLTAGES
Note: Two voltage values are shown

for some readings. The values shown in
parenthesis with asterisk (*) indicates

ADJUST AND TIGHTEN NUT SO
AS TO PROVIDE APPROXIMATELY
45" BETWEEN SLOT IN

LINK AND SCREW, WHEN BUMPER
IS IN CONTACT WITH STOP
BRACKET

© 3
)
3 pr
ADJUST SCREW SO EJECTOR
TIP IS DIRECTLY ABOVE SPINDLE

ADJUST EJECT.
OR TP IN LINE
WITH SPINDLE

€JECTOR TiP WITH RUBBER

IF ROLLER FAILS TO
ROLL BACK DURING
AUTOMATIC CYCLE,
ADJUST SCREW UP-
WARD TO PROVIDE A
GREATER INCLINE DUR-
ING THE CYCLE. DO
NOT ADJUST SO HIGH
AS TO CAUSE EJECT-
OR TIP TO FAIL TO
TOUCH TOP OF TURN-
TABLE FELT AT HIGH-
EST POINT.

ADJUST TURNTABLE HEIGHT BY
INSERTION OR REMOYAL OF
THRUST WASHERS

ADJUSTMENT NUT

10 ADJUST RISE AND SWING OF TONE ARM:—WITH MANUAL INDEX LEVER IN 12" POSITION AND ROLLER ON MAIN LEVER
A ENGAGED IN CAM AT HALF CYCLE POSITION AS SHOWN, AND SWITCH LEVER B
EYEBOLT D SO NEEDLE POINT (ORANGE SHANK) ISiA6" + I/32”— 000 ABOVE TURNTABLE FELT.
ADIUST SCREW € SO THAT NEEDLE LANDS AT A RADIUS OF 513/15” + 1/16" — 000 FROM CENTER OF TURNTABLE SPINDLE.
THIS ADIUSTMENT CAN BE FACILITATED BY USING 7 TWELVE-INCH RECORDS (NOT WARPED) WHICH MEASURES 11/16™ TOTAL.
AND. ADJUSTING RISE T0 3/8 " TO13/32" ABOVE RIM OF TOP RECORD. LANOING RADIUS 513/16" <+ 1/16" — 000

BUMPER

- ~LiNk

STOP BRACKET

D

INDEX
FINGER
A

\\((4//’

RUBBER PICKUP REST

TiP.

AGAINST STOP SCREW C, ADJUST

END OF EJECTOR TIP Fi.
BER CENTER SHOULD BE
FLUSH WITH EJECTOR

ADJUST NEEDLE HEIGHT BY
MEANS OF TRIP ROD UNTIL
NEEDLE POINT OF AN "ORANGE
SHANK" NEEDLE 1S 1/g'+.010
BELOW TOP SURFACE OF

THE RUBBER PICKUP REST.

AT THE SAME TIME

ADJUST SCREW UNTIL FRICTION
WiLL JUST FORCE FINGER TO
MOVE TRIP PAWL. (WITH COVER
REMOVED)

TO ADJUST MANUAL INDEX FIN.
GER - PLACE MANUAL INDEX LE.
YER IN THE POSITION SHOWN
SET MANUAL INDEX FINGER TO
FORCE TRIP PAWL AGAINST STOP
PIN - TEGHTEN SET SCREW.

ADJUST AUTOMATIC SWITCH AS
FOLLOWS - PLACE MANUAL IN-
/ DEX LEVER IN POSITION SHOWN
AND WITH SWITCH IN TRIPPED
POSITION, ADJUST IT UNTIL THE
CONTACT POINTS ARE OPENED
[020™%919  AS INDICATED
(TURNTABLE REMOVED)

=== ADJUSTING SCREW

SECTIONAL VIEW OF
EJECTOR TIP |
ASSEMBLY

EJECTOR TIP
1 “FIBER CENTER

RUBBER SILENCER

EJECTOR TIP

EJECTOR TIP SHOULD ROTATE FREELY
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Fig. 9.—Automatic record changer adjustments.
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ALL-PURPOSE
SOUND SYSTEM

(Turret
Projectors
Extra)

| Equipment you can have

FREE EQUIPMENT LIST

Listed below are some of the things
\ you can have free with your purchases
. of National Union radio tubes. If you
~ don’t see what you want, ask for it!
|

Tubes you buy per week

Carry 'Case e . par 357 pismmesiss 3me .2 For 1 Year [J
Clough-Brengle OM-A Freq. Modulator il "2 Years []
{Clough-Brengle 81-A Freq. Modulator 6 "2 Years [
Clough-Brengle Signal Generator 6 "2 Years []
Clough-Brengle 85-A 5 " 2 Years []
Clough-Brengle CRA Oscillograph 15 " 2 Years [J
Clover Remote Control Cable Kit . 4 " 1 Year [
| Communication Inst. Audio Oscillator 3 "2 Years []
Electric Clock 4 " 1 Year []
INDOORS Hickok OS-11 Oscillator 8 "2 Years []
Hickok No. 99 Tube Tester 8 " 2 Years []
Operates on | Webster-Chicago’s ‘‘All-Purpose” Sound System Hobart Cabinet (|00 Drawer) 5 " 2 Years [
6 volts (d.c.) is the one system all dealers should own. It will | j F D, Remote-O-Cable Replacer 7 " 2 Years ]
and t take care of any kind of rental demand; inside
110 volts auditoriums, outside pavilions, sound trucks, | Precision No. 600 Electronometer. ....... 7 "2 Years [
(a.c.) :, ;g,;dséii :t,a(;lig;'ceC::’zsr;prvg:it:atg;ms'oOOH;ZS‘I;: Ranger 640-740 Volt-Ohm-Milliammeter... 4 " 2 Years []
outdoors—twice this number indoors. | Ranger 557 Signal Generator. ... .. 3 "2 Years [J
Ranger 735 Volt-Ohm-Milliammeter 3 " 1 Year [J
Readrite No. 430 Tube Tester. .. .3 "2 Years [
Royal Portable Deluxe Typewriter. . ..... 10 " 2 Years [
Service Manual (any volume except 2 & 7) 3 " 1 Year [
Simpson All-Wave Signal Generator. . 8 " 2 Years [
Simpson Set Tester No. 225... 5 " 2 Years [J
| Simpson Set Tester No. 250 ... ... [ "2 Years []
Simpson Roto-Ranger Tester No. 220 9 " 2 Years []
Simpson Roto-Ranger Milliammeter No.201 5 "2 Years [
Model MIE=330 “has Simpson Roto-Ranger Milliammeter No.202 5 " 2 Years []
Plog- i power Shop ISEah . ... 152 Wm0 SotemmEE - = - - 2 ®" 1 Year [J
1‘7:'1:{‘ ll)?l;l.elt"){'lerll-g l To muny deglers interested in the sound market. how to Supreme No. 525 Soldering Tool 2 & I Year D
gl PASCY Tovera | g%l??ﬁ?l’izQ Ry ;:cr!gustom;‘ﬁ}e%in Every | Supreme No.450 Set Analyzer 6 " 2 Years []
Hand ’ry:e Crystal ;:Iojllellli:‘-):‘;) is deslgned to answer that problem with Supreme No.510 Mefer Kit . P ) 2 Years D
Microphone. | one sound system that will perform snywhere. By taking | Supreme No. 400 Tube Tester . 7 " 2 Years [J
® (s‘:{:s.of rentals and rush jobs you pave the way for final A No. 590 Multi-Meter 8 i 2 Years O
steresatisy |1 evooms ey ey o 3 pisogept | Suprome No.580 Signal Generator 1o " 2 Years O
Amplifier. Market today. Supreme No.550 Radio Tester.... 10 2 Years [J
ot o M| s e e et o ot S| Suprame No. SO0 Automatic 2" 2 Yeas O
P.M. Speakers. help you make a profit from the start. Supreme No. 585 Diagnometer 17 2 Years []
° | WEBSTER-CHICAGO'S INTER-OFFICE COMMUNI- | Supreme No. 585 Diagnomoscope 26 " 2 Years []
e letoptone Plastle c(;:e:lNG sY:"‘rof:sM Colors Triplett 1503 Multi-purpose Tester. . 8 " 2 Years []
ﬁ'i’b‘ipoﬁ"lﬁf’l kg | Made n 2-station and .m:m‘lple- Triplett 1250 Vacuum Tube Voltmeter .06 "2 Years [J
Econo;“a”y | E:'{:%sia":ﬂ‘i;;}s"t‘;hn‘:“s;z?:“g::é Triplett 1240 Condenser Tester.......... 4 2 Years []
Eiced? lar. Dea]icr(;mﬂ:g t'ilaet 3383 :](::l}l“
Fully Licensed additional cost. customers can add N AT I o N A L U N Io N
et | Tonia “apunaton maka” 1t detr.
Patents — wosel 0w | RADIO CORPORATION
570 LEXINGTON AVE., NEW YORK CITY
WEBSTER-CHICAGO |t
i | | want the items checked! How can ! get them? l
| e | R L N o
-5, - go, L Policy
| Pleagse send me more information on your Time Payment I ! l
| .Model MP-530 All-Purpose Sotnd System. Plan [l AYHRsS - . s wwr w wg [ A S |
I .. Inter-Office Call Systems. | I Ci’ry. - . o o State. . .... ......-. ]
! £ T R A I I 5637 l
| Addres TR R B I NATIONAL UNION RAOIO CORP.
j o SEEEEY . B arr e B I CHECKl FILL IN! MAIL TO 570 LEXINGTON AVE., NEW YORK CITY
_______________________ 4,
JUNE, 1937 e Say You Saw It IN SERVICE 367



GENERAL DATA—continued

operating conditions without voltmeter
loading. - The other value (generally
lower) is the actual measured voltage
and differs from the value shown in
parenthesis because of the additional
loading of the voltmeter through the
high series circuit resistance.

The voltage values indicated from
the socket contacts, grid caps, resistors,
and terminals to receiver chassis on Fig.
6 were taken with a 115-volt line sup-
ply and the receiver tuned to approxi-
mately 1,000 kc. The antenna was
shorted to the chassis and the radio vol-
ume control turned off. The phono-
graph volume control was also turned
off during the measurements.

Each value as specified should hold
within &= 20% when the receiver is
normally operative at its rated line volt-
age. Variations in excess of this limit
will usually be indicative of trouble in
the basic circuits. To duplicate the con-
ditions under which the voltages were
measured requires a 1,000-ohm-per-volt
«l-c meter, having ranges of 10, 50, 250,

A7 — N ALIGN ARMA TURE
7/ N\ TR P
/ = - AN PIECES
p
l { o ] m/
el TP
et cuue
of} 1
\ e
N >/
A iine |\ miaren
S0uDER="  \CENTERWG SPRWG - © NEEOLE ScREW
Fig. 10. Phonograph pickup details.

500, and 1,000 volts. Use the nearest
range above the specified measured volt-
age. A-c voltages were measured with
a corresponding a-c meter.

MaceneTIC PIickup

The pickup used in the phonograph
unit employs a horseshoe magnet which
is rigidly welded to the pole pieces and
cannot be taken apart. There is a cen-
tering spring attached to the armature
to maintain proper adjustment and to
provide a limiting effect on the move-
ment of the armature. The frequency
response is substantially uniform over
a wide range. Service operations which
may be necessary on the pickup are as
follows :

CENTERING ARMATURE

Refer to Fig. 10 showing the pickup
inner structure. The armature is shown
in its proper relation to the magnet pole
pieces, i.e. exactly centered. When-
ever this centering adjustment has been
disturbed, the screws A, B, and C should
be loosened and the armature clamp ad-
justed to the point where the vertical
axis of the armature is at right angles
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to the horizontal axis of the pole pieces,
and centered between them. This cen-
tering operation may be facilitated by
inserting a small rod or nail into the
armature needle hole, using it as a lever
to test the angular movement of the
armature. The limitations of the move-
ment in each direction will be caused by
the armature striking the pole pieces.
The proper adjustment is obtained when
there is equal angular displacement of
the armature and adjustment rod or
nail to each side of the vertical axis of
the magnet and coil assembly. The
screws A and B should then be secured,
observing care not to disturb the ad-
justment of the armature clamp. Then
place the pickup in a vise and secure the
centering spring-clamp by means of the
screw C, allowing the centering spring
to remain in the position at which the
armature is exactly centered between
the pole pieces. With a little practice,
the correct adjustment of the armature
may be readily obtained. The air gap
between the pole pieces and the arma-
ture should be kept free from dust,
filings, and other such foreign materials
which would obstruct the movement of
the pickup armature.

DampIinG BLock

The viscoloid block which is attached
to the back end of the armature shank
serves as a mechanical filter to eliminate
undesirable resonances and to cause the
frequency response to bhe uniform.
Should it be necessary to replace this
damping block, it may be done by re-
moving screw D and the cover support
bracket from the mechanism and taking
off the old viscoloid block. The surface
of the armature which is in contact with
the viscoloid should be thoroughly
cleaned with fine emery cloth. Then in-
sert the new block so that it occupies
the same position as it did originally.
Make certain that the block is in correct
vertical alignment with the armature.
The hole in the new viscoloid block is
somewhat smaller than the diameter of
the armature in order to permit a snug
fit. . With the viscoloid aligned on the
armature, screw D and the cover sup-
port bracket should then be replaced.
Heat should be applied to the armature
(viscoloid side) so that the viscoloid
block will fuse at the point of contact
and become rigidly attached to the
armature. A special-tip soldering iron
constructed as shown in Fig. 11 will be
found very useful in performing this
operation. The iron should be applied
only long enough to slightly melt the
block and cause a small bulge on both
sides.

RepLaciNg CoiIL

Whenever there is defective operation
due to an open or shorted pickup coil,
this coil should be replaced. The method
of replacement will be obvious upon in-
spection of the pickup assembly and by
study of the cut-a-way illustrations.
Make sure that the new coil is properly
centered with the hole in the support
strip and glued securely in that position.
It is important to readjust the armature
as previously explained after reassembly
of the mechanism. Only rosin core
solder should be used for soldering the
coil leads in the pickup. This same type
of solder should be used when necessary
for soldering the centering spring to
the armature.

MAGNETIZING

Loss of magnetization will not usually
occur when the pickup has received nor-
mal care because the magnet and pole
pieces are one unit and the magnetic
circuit remains practically closed at all
times. When the pickup has been mis-

VISCOLOID
DAMPING BLOCK

SPACER
CUSHIONS

Fig. I1. Special soldering iron tip.

handled, subjected to a strong a-c field,
jolted, or dropped, there may be an ap-
preciable loss of magnetic strength, in
which case it will be necessary to re-
magnetize the entire structure. To do
this, it will be necessary to first remove
the pickup mechanism from the tone
arm, and then remove the magnet as-
sembly. Place the magnet assembly on
the poles of a standard pickup mag-
netizer such as the (RCA stock No.
9549) pickup magnetizer and charge
the magnet.

AvutoMaTIC RECORD EJECTOR

The record changing mechanism is
designed to be simple and fool-proof.
Occasionally, however, certain adjust-
ments may be required. These adjust-
ments are illustrated and explained in
Fig. 9.

It is important when servicing the
automatic mechanism, to have it placed
on a level support. It is also important
to refrain from forcing the mechanism
if there is a tendency to bind or jam,
since bent levers and possibly broken
parts may result.
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THE BEST THREE INCH

OSCILLOGRAPH

AT ANY PRICE

ONLY

$54.so

Complete

Designed and man-
ufactured by Du-
Mont the pioneers
in Cathode Ray
Instruments es-
pecially for the
progressive Service
Engineer who
wants the best.
Vertical and horizontal amplifiers, amplified
sweep, internal or external positive synchroni-
zation, designed to operate with any standard
type frequency modulated oscillator and every
other important feature is incorporated in this
modern oscillograph.

Dealers Net, $54.50

and another exclusive
OUTSTANDING DEVELOPMENT

A Two Inch Cathode Ray
Tube, Type 24-XH

Designed and engineered with
the same care that has made
Du Mont’s 3, 5, and 9-inch
Cathode Ray Tubes the stand-
ard quality for over six years.
The 24-XH is of the high
vacuum type with four elec-
trostatic deflection plates, two
common, mounted in a glass
envelope having a full two-
inch fluorescent screen. It is
734 inches overall in length Dealers Net,
and a large octal base is used. $7.50

The heater voltage A.C. or D.C. is 6.3 volts mak-
ing this tube interchangeable with the 913,

From 300 to 600 volts may be used on the
second anode.

. I T%EHTRIPLE;T ELEé:leRhICALOhI'NSTRUMENT co. I
armon Avenue, Bluffton, io

ASk Your JObber Or erte ' Without obligation please send me more information on .......... Model 1504 l
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Allen B.Du MontLaboratories,Inc. [J| T| w0 i 1
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Upper Montelair, New Jersey B o e Q. m Aot |
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Model 1504 Combines in One Tester the
Following Instruments:

Power Output Test for All Amplifying Tubes
Emission Test for All Tubes
Free Point Tester
Neon Short Test
Separate Diode Test
D.C. Voltmeter
D.C. Milliammeter
A.C. Voltmeter
Ohmmeter
Condenser Test for Shorts
. Electrolytic Condenser Leakage Test
. Decibel Meter
OTHER MODEL P. O. E. TESTERS
Models 1502, $36.67; 1503, $46.67.
Remember Booth 79, Radio Parts Show, Hotel Stevens. Many
New Items in the Ever-Enlarging Triplett Line Will Be
Displayed.
See Your Jobber —
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Write for Catalog

il 7 S P ¥ - =

I— ————I—Q————q—_———j

JUNE, 1937 e SAY You Saw

It IN SEervVICE



TEST EQUIPMENT. ..

ZERO-CURRENT VOLTMETER
By BRADLEY THOMPSON*

HE advent of automatic volume

control and automatic tuning in
modern receivers has presented a spe-
cial requirement in test equipment.
The Service Man must have instru-
ments capable of measuring voltages ac-
curately in high resistance networks in
these circuits without disturbing the
operation of the receiver.

AVC Circulrs

Fig. 1 shows a typical avc circuit
with a 6H6 as the rectifier. In opera-
tion when no signal is applied to the
plates of the 6H6 no plate current flows
in the tube and there is no voltage
across the resistor R1 and the grids of
the r-f and i-f tubes are at ground po-
tential. Minimum bias for these tubes
is maintained by the cathode bias re-
sistor R2. When a signal is applied
to the plates of the 6H6 it acts as a rec-
tifier in exactly the same way as the
familiar full-wave rectifier in a receiver
power supply. Current flows between
the plates and cathode and through the
resistor R1 causing a voltage drop in
R1 which makes point X negative with
respect to ground. Since the amount of
current flowing in the circuit is very
small it is necessary that R1 be high.
From 100,000 ohms to 2 megohms are

*Hickok Electrical Instrument Co.

!
Ep——

"3

T

Fig. 2. Equivalent circuit which will result
if a d-c voltmeter is connected from grid
to ground of one of the tubes of Fig. I.

used depending on the number and type
of tubes used in the r-f and i-f ampli-
fiers. Since no current can flow from
point X through the grids of the r-f and
i-f tubes these grids assume a nega-
tive potential or bias equal to the volt-
age drop across R1. When the signal
to the 6H6 is increased more current
flows through the tube and a higher
voltage is developed across R1 increas-
ing the bias on the grids and lowering
the volume of the set. When the signal
to the 6H6 is decreased less current
flows through R1 and a lower voltage
is developed across it lowering the bias
on the grids and raising the volume of
the set. The resistors R3, R4, R5 and
R6 are decoupling or isolating resistors

R.F

AV.C. RECT.
6H6

Fig. I.
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Typical ave circuit with 6Hé rectifier.

which prevent the signal getting into
the automatic volume control line. The
size of these resistors and the capacity
of condenser Cl determine the time
constant or lag of the circuit. It is
necessary to have a slight delay in the
avc action to prevent static chopping up
the signal. This lag may be increased
by increasing resistors, R3, R4, R5 and
R6 or by raising the capacity of Cl.

ATTEMPTING MEASUREMENTS

If an attempt is made to measure the
bias voltage on the grid of one of these
tubes with an ordinary d-c voltmeter
practically no indication will be ob-
tained because the meter will draw
enough current through the resistors in
the avc line to drop the bias to a very
low value. This may be seen by re-
ferring to Fig. 2 which shows the
equivalent circuit which will result if
a d-c voltmeter is connected from grid
to ground or cathode of one of the tubes
in Fig. 1. The bias voltage developed
by the avc tube is represented by the
battery E. The total series resistance
in the avc line is Rx. Rm, shown in

B8
——
G
ke - kg

Fig. 3. Fundamental circuit of the zero-
current voltmeter.

dotted lines, is the resistance of the
voltmeter. From this circuit it can be
seen that the voltage of E will be di-
vided between Rx and Rm in direct
proportion to the ratio of their resis-
tance. If the 10-volt range of a
standard 1000-oms-per-volt meter is
used Rm will be 10,000 ohms. Then if
E is 6 volts and Rx is 500,000 ohms the
actual voltage which the meter will in-

dicate can be determined by the
formula:
6
Em = —— X Rm
Rx 4+ Rm

6
- % 10000
500,000 + 10,000

= (.11 volts

If the sensitivity of the voltmeter is in-
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Stevens Hotel, Chicago
June 10, 11, 12 and 13

also at

ALL OTHER
IMPORTANT
RADIO SHOWS

NEW WARD AERIALS

Town and Country Series

——_
3 Z=
B L W,
\/ /// =g
MAINLINER CHIEFTAIN CORONATION

MODEL M.L. $2.45 MODEL F.M. $2.45 MODEL C.0. $2.45

TROLLEY
MODEL E.S.- - $3.75

FRONTENAC
MODEL F.R.- - $3.75

¥ PROMPT DELIVERIES GUARANTEED

Ward Products Corporation manufactures the
world's finest line of Top, Pole and Undercar
Berials. Insist on GENUINE Ward Aerials.

WRITE FOR CATALOG TODAY

12 CONSECUTIVE M

OF UNINTERRUPTED SALES
INCREASE!

In rapidly increasing numbers, Servicemen are turning
to Utah as a source of supply for replacement parts,
that is dependable in quality and service. This accept-
ance is reflected in Utah’s Jobber Sales, which show a
phenomenal and unbroken record of increase for a solid
year—incontrovertible proof of the “swing to Utah.”

What does it mean? It means that Utah's high standards of
quality are meeting recognition among servicemen everywhere—
and who should be a better judge than these men with first hand

knowledge of Utah’s inherent economy and quulity?
Join the ‘“swing to Utah’ —you'll be repaid with greater customer

satisfaction.
/l}
—~ SPEAKERS

A complete line of speakers of every type,
precision-engineered and precision-built to
Utah’s standards, that have won universal
recognition among service men, set-builders
and the general public for quality of tone
and superlative performance. Send for com-
plete Utah Speaker Catalog.

f/‘) VIBRATORS

re—==

Here's a vibrator that can really take abuse,
built by the organization that has pioneered
practically all of the developments in vibrator
design. Use Utah Vibrators on all your
replacement jobs—you'll find they work bet-
ter, last longer and cost no more!

SEE THE UTAH DISPLAY AT BOOTH 69-70 AT THE
NATIONAL RADIO PARTS SHOW!

UTAH RADIO PRODUCTS CO.
CHICAGO, U.S.A.
TORONTO

BUENOS AIRES
ONTARIO, CANADA  (UCOA RADIO PRODUCTS co.)

Ghe WARD PRODUCTS Coup.

“16 YEARS OF LEADERSHIP”
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TEST EQUIPMENT—continued

Fig. 4. Reading the voltage taken from the
potentiometer with a d-c voltmeter.

creased to 20,000-chms-per-volt the volt-
age indicated would be

6
Em = — % 200,000
500,000 + 200,000
= 1.7 volts
The results obtained in these two ex-

amples indicate that if a very sensitive
meter of several megohms per volt were
used the indicated voltage would be
very nearly the same as the voltage
being measured.

A well-constructed vacuum-tube volt-
meter will give slightly better results,
but it is subject to some error since it
is very difficult to obtain stable opera-
tion of a vacuum tube with more than
two or three megohms in the grid cir-
cuit. This grid circuit resistance will
draw current from the voltage being
measured and cause a corresponding
drop in voltage.

ZERO-CURRENT VOLTMETER

It may be seen from these examples
that in order to accurately measure volt-
age in a high resistance network such
as the automatic volume control circuit
in Fig. 1 it is necessary to use an in-
strument that will draw no current from
the circuit and may be connected to the
grid of the tube without disturbing the
voltage to be measured.

The zero current voltmeter to be

described is just what its name im-
plies. A null reading d-c voltmeter
which presents an infinite resistance to
the unknown voltage to be measured.
The fundamental circuit is shown in
Fig. 3. Two batteries Bl and B2 are
connected in series with a galvanometer
G. The polarity of the batteries is
such that the negative terminals of both
are connected together and the positive
of Bl connects to one side of the gal-
vanometer while the positive of B2 con-
nects to the other side of the gal-
vanometer. Now if the voltage of B2

" is greater than Bl current will flow in

Hickok 4900 set tester, illustrated above,
uses the zero-current voltmeter.

the circuit in the direction shown by
arrow B causing an indication in the
galvanometer. However, if the voltage
of B2 is less than Bl current will flow
in the direction of arrow A and cause
an indication in the galvanometer, but
in the opposite direction. If the volt-
ages of Bl and B2 are exactly equal no
current will flow in the circuit and there
will be no indication in the gal-
vanometer. If a potentiometer is con-
nected across B2 so that the voltage
taken from it can be varied it will be
possible to balance the galvanometer

110 VOLTS

60 CYCLES

Fig. 6. The zero-current voltmeter circuit as adapted for the Hickok 4900 set tester.
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READ BALANCE
VOLTS =
Sy
+0x R2
R1 By o
-0 Y . T

Fig. 6. Switching arrangement permitting
the use of one meter as both galvanometer
and voltmeter.

against any voltage of B1 which is less
than B2. Then if a d-c voltmeter of
suitable range is connected as shown in
Fig. 4 to read the voltage taken from
the potentiometer it will indicate a
voltage equal to Bl when the gal-
vanometer is balanced.

Since the voltmeter is read when the
galvanometer indicates that there is no
current flowing through Bl any resis-
tance that might be in series with it
would not change the readings. How-
ever, as the resistance in series with Bl
is increased it becomes more difficult to
balance the galvanometer due to the
current limiting effect on the off bal-
ance indications of the galvanometer.
The accuracy depends on the sensitivity
of the galvanometer. If a d-c milli-
ammeter of the type commonly used in
radio set testers having a full-scale
sensitivity of 4 milliampere or better
is used the battery of 6 volts in series
with 500,000 ohms shown in Fig. 2 may
be measured with an accuracy of about
5 percent.

SingLE METER USED

One meter may be used as both the
galvanometer and the voltmeter by
means of a suitable switching arrange-
ment as shown in the circuit of Fig. 5.
A single-pole double-throw switch is
used to connect the slider of R2 to one
side of the meter movement to indicate
balance or to the other side to indicate
voltage. R1 is the voltmeter series re-
sistance. The meter must have low in-
ternal resistance. Otherwise there will
be a voltage change when the poten-
tiometer slider is switched from one
side to the other. If the meter re-
sistance is less than one percent of R1
it will be satisfactory. When the arm
of switch S1 is thrown to the right the
meter acts as a galvanometer and may
be balanced for zero indication by ad-
justing the slider of potentiometer R2.
After the meter is balanced switch S1
is thrown to the left and the voltage
read on the voltmeter scale. If the two
terminals X and Y are connected to the
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HANDIEST
TOOL | OWN!

"1 use it on almost every job—and |
it cost me just 15¢!” ‘

Every day, more and more service men write in
for their copy of the new Sylvania Technical
Manual. Every day, more and more service men
are finding out how really helpful the Tech-
nical Manual is—solving their problems, saving
them the expense of wasted time and needless |
mistakes. You need this book in your tool kit.

It's a whale of a value—yet it costs you only 15c. |

Quick! Get Your Copy Now! |

This convenient, pocket-size manual contains 184 ‘
pages . . . lists 193 tube types with important
circuit application information on each—tells all |
about glass, metal and "G type tubes, as well as
those for Majestic receivers. Gives full informa-
tion on Sylvania "Ballast Tubes." Send the coupon
and |5¢c now . . . and leave the rest to usl |
Hygrade Sylvania Corporation, makers
of Sylvania Radio Tubes and Hygrade ‘

Lamp Bulbs. Factories at Emporium,
Pa.; Salem, Mass.; and St. Mary’s, Pa. |

SYLVANIA

SET-TESTED RADIO TUBES

HYGRADE SYLVANIA CORPORATION,
Emporium, Pa.

| enclose I15¢ for which please send me a copy of the new Sylvania Technical
Manual, ) am (check below):

Name of Jobber. .

Experimenter : Amateur. Call............; Service-

man Employed hy dealer : Independent - bt |

Name

Address |
|

City .. State .

Address

I
|
I Membher Service Organization
|
|
1
I
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V0cAGRAPH Challenged
all to Quality Leadership

GRAPH
A ZFIERS
Serigs THIRTY

30-WATT

a CHALLENGE

to meet

PRICE plus QUALITY

Here are the finest, most dependable amplifiers, at
prices that set new standards in the sound industry
—and open great new markets because of the low
cost installations they make possible.

30 Watts $3Q90
A super-power amplifier con- 39

servatively rated with less than 6%, har-
monic distortion. Two 6L6G beam power
tubes in class A output stage, two 6F5G
input amplifier stages for two crystal,
dynamic, or velocity microphones, a 79
mixer, and a 76 driver. Universal output
impedances. 35-Watt field supply. Priced,
less tubes and shield, dealer net F, O, B.
Chicago.

Portable Systems

VOCAGRAPH complete sound systems
and fully portable units cover every need
of the sound specialist—all at startling
new low prices. Write for the complete
catalog listing over twenty combinations.

18 Watts $90Q70
Power encugh for practically 29

any auditorium or dining place. Conser-
vatively rated at less than 6%, harmonic
distortion. High and low gain channels.
Uses one 6FG input, a 79 mixer, two 42's
in power output, and an 83 rectifier, Priced,
less tubes and shield, net to the dealer,

F. O. B. Chicago.
$1944

10 Watts
Ideal for tavern and restaurant

use. High gain input for crystal, dynamic,
ete. microphones. Low gain for carbon
microphone (sup. button current) radio or
phono. Can be wired with stand-by switch
for paging application. Priced, less tubes
and shield, net to dealer, F. O. B. Chicago.

Buy from Your Own Parts Jobber
VOCAGRAPH helps complete the service he renders you. Now, for the first time, he is
able to supply your entire needs at low cost from a single amplifier line, thus enabling
him to carry a full stock and insure speedy deliveries. Visit him today and ask for a
VOCAGRAPH amplifier demonstration. FREE—New Sound Catalog.

—— Division of ELECTRONIC DESIGN CORP.
\_/O(fAGRAPH SoUND SYSTEMS

. []
B 162.B N. May Street, Chicago, U. S. A, n
= Send at once the complete VOCAGRAPH Sound Catalog | |
u =
. ]
. ]
= ]
u =
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TEST EQUIPMENT—continued
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Fig. 7. Hickok 4900 set tester. The complete circuit of the instrument is given which
includes the 3-range zero-current voltmeter.

grid and cathode of a tube instead of
the battery and the galvanometer is
balanced as before the voltmeter will
indicate the bias on the grid. Since the
meter will indicate only d-c the read-
ings will not be upset by any signal
voltage which may be present.

Fig. 6 shows the circuit as it has
been adapted for use in a commercial
instrument which has been recently an-
nounced. The battery for supplying
balancing voltage has been replaced by
a power supply consisting of a trans-
former, a half-wave rectifier and a suit-
able filter network. The switches Sl
and S2 are operated simultaneously
from the same shaft and change the
voltage of the power supply and the
range of the voltmeter. The ranges
available are: 0-10, 0-50 and 0-250
volts. The power supply must have a
well-designed filter network to prevent
any a-c ripple voltage being applied to
the grids in the receiver. The presence
of any ripple voltage here would tend
to operate the automatic volume control
and change the bias. In the filter shown
Cl is 2 mfd, C2 is 0.5 mfd and the
choke is 150 henrys. The switch S3 is
a three leaf push-button type which
connects the meter as a galvanometer
to indicate balance in the normal po-
sition.

OPERATION

The operation is very simple. The
terminals of the instrument are con-
nected to grid and cathode of the tube
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on which it is desired to measure the
bias. The negative terminal connects
to grid and the positive terminal to
cathode. Switch S1 is set on the 0-10
volt range and the slider of poten-
tiometer R2 is adjusted until the meter
is balanced or shows no indication. The
meter must be balanced very carefully
for accurate results. Then the push-
button S3 is pressed and the voltage
read on the 0-10 volt scale of the volt-
meter. If it is impossible to balance
the meter change to the 0-50 range and
try again. If it is still impossible to ob-
tain balance change to the 0-250 range.
When using the 0-50 or 0-250 ranges
the voltage is read on the correspond-
ing scale of the voltmeter. If the meter
indicates off scale backwards and can-
not be balanced the polarity of the volt-
age being measured is wrong and the
leads should be reversed. When mak-
ing adjustments in a circuit to cause a
zero indication on a meter it is con-
venient to have some means by which
any current flowing in the circuit may
be switched into or out of the meter
causing it to assume actual zero indica-
tion when the current is switched out.
This is accomplished by adjusting the
springs of S3 so that they short the
meter when the push-button is partly
depressed. When adjusting R2 for bal-
ance the push-button is pressed half
way down then released. This is re-
peated while adjusting R2 until no in-
dication is observed. Very slight de-
flections of the needle may be observed

in this way. When measuring voltages
which give only a small indication the
exact zero may be determined by ad-
justing R2 until the smallest noticeable
deflection is observed in the meter then
turn R2 until an equal deflection is ob-
served in the opposite direction. The
exact zero will be half way between
these two settings of R2.

The complete circuit of the tester
which includes the 3-range zero-current
voltmeter and the usual ranges of a-c
and d-c volts at the 1000 ohms-per-volt,
a-c and d-c milliamperes, resistance,
capacity and output measurements is
shown in Fig. 7. The ohmmeter is a
combination battery and a-c operated
type using two small batteries for the
4 ranges covering from 0.05 ohms to 1
megohm and rectified a-c for the high
range; 0-10 megohms.

DuMont 164 Service Oscillograph

The DuMont Model 164 service
oscillograph is designed to meet the re-
quirements of the Service Man. The
type 34-XH 3-inch cathode-ray tube is
supplied with the unit. This tube is of
the high vacuum type with four electro-
static deflection plates mounted in a
glass envelope having a full 3-inch
screen. The sensitivity of the type
34-XH is 0.38 millimeter per volt. Itis
interchangeable with the tyvpe 9006.

THE CIircuIlT

The amplified sweep circuit, contained
in the unit, consists of an 885 gaseous
discharge tube used as a sawtooth wave
generator so biased that it uses only the
linear portion of the condenser charging
curve. The small signal thus obtained
is amplified to a usable amplitude by
means of the 6C6 horizontal amplifier.
The frequency range of the sweep cir-
cuit is from 15 to 30,000 cycles. Both
fine and coarse control of the sweep
frequency is provided.

The instrument contains separately
controlled horizontal and vertical ampli-
fiers. These amplifiers have a linear
range between 30 and 30,000 cycles.
The horizontal amplifier has a gain of
40 and an input resistance of 800,000
ohms. The vertical amplifier has a gain
of 70 and an input resistance of 1
megolim. The maximum allowable rms
a-c input to either amplifier is 300 volts.

In order to prevent interaction of the
controls and to produce a brilliant trace
two power supply circuits are used.
These supplies deliver 1,125 and 415
volts d-c, respectively. The unit is com-
pletelv a-c operated from the 60-cycle,

® SERVICE FOR
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20 C AMPLIFIER

l
i e 20 Watts output

| e Dual mike input
o Electric Eye monitor

| Modern in Appearance and Pen‘ormance|

A complete line of sound systems for every applica-
tion illustrated in U. S. E.'s new 16 page catalog.

Write for new Catalog No. 107 and

United Sound Engineering Co.

2245 UNIVERSITY AVENUE ST. PAUL, MINNESOTA

Licensed by arrangement with E.R.P.I. wunder patents owned and |
coniroiled by A. T.& T. and Western Electric Co., Inc. '

proposition.

A COMPLETE

FOR SALES AND PROFITS

GENERAL
ELECTRIC
PRE-TESTED
METAL
TUBES

GENERAL
ELECTRIC
PRETESTED
GLASS
TUBES

FOR CUSTOMER SATISFACTION
Uae G-E RADIO TUBES

—

=y
Wleuws 157
Dealers and Servicemen
Ask your G-E Radio Dis-
tributor for details of the
G-E Radio Tube Merchan-
dising Plan, or write to
Radio Tube Sales Section,
General Electric Company,
Bridgeport, Conn.

GENERAL
ELECTRIC
-

APPLIANCE AND MERCHANDISE DEPARTMENT
GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONN.
e
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THE WORLD'S SMALLEST
PERMAG SPEAKER

3" OXFORD PERMAG . a high quality permanent magnet
dynamic speaker with remarkable sensitivity for its size. Has
| excellent speech range—can be used as both microphone and
speaker. Ideal for Inter-office Communication Systems,
applications where low-current drain is desired.

and

This is just one of the many advanced models in the new COMPLETE
line ot OXFORD PERMAG (permanent magnet) SPEAKERS now available
from 3" to 14 . . . including a trumpet-type permanent magnet speaker
with a 6’ cone for use with an exponential horn,

Write now for complete data —- or see them at Booth 48, Radio Parts
Manufacturers National Trade Show, Hotel Stevens, Chicago, June 10 - 13,

New York Office: 27 Park Place, New York City

OKRFORD-TARTAR

@
24
-

RADIO CORPORATION %

B FIRST IN EARNINGS!

ltsldu this com-
ple compact
IADlO SERVlCE
‘ LABORATORY,

radio testing instru-
nents—for every
servicing purpose.

Handles with un-
failing accuracy
every radio test-
ing jot. Hun-
dreds frem coast
to coast—every-
one speeding
work towards new
profits.

The demand for Webber engineered, precision testing and servicing 2quip-
ment proves without question that service men and dealers everywhere want
pwofitable, prestige-building instruments. The unit illustrated and other Webber
portable testing instruments are priced to be within the reach of every zervice
shop, radio technicist and service man. Write for complete catalog.

EARL WEBBER COMPANY

1307 WEST RANDOLPH STREET . CHICAGO, ILLINOIS
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TEST EQUIPMENT—continued

110-120 volt lines. The total power
consumption is 50 watts.

The vertical input is to the binding
posts on the left side of the panel, the
lower post of the pair being the
ground. The horizontal input is on the
right side and as in the previous pair
the bottom post is the ground.

On the back of the machine is a plate
with five screw type binding posts.
These permit the disconnecting of either
or both circuits allowing direct con-
nection to the deflection plates. This fea-
ture will be found a convenience to
amateurs or others working with d-c or
high frequency applications.

THE CONTROLS

All controls of the type 164 oscillo-
graph are on the front panel and are
plainly marked. Because all the con-
trols are on the front panel it was
deemed advisable to distinguish in some
manner, the controls frequently ad-
justed from those more permanently set.
Hence the synchronizing, rough and
fine frequency and the horizontal and
vertical amplifier controls have red bar
knobs. In the upper left corner is the
intensity control, it controls the in-
tensity of the trace and also carries with
it the off and on power switch. At the
upper right is the focus control. Just
below the intensity control is the vertical
positioning knob which controls the up
and down movement of the spot or

DuMont 164 service oscillograph.’

trace while directly below the focus con-
trol is the horizontal positioning which
controls the left to right movement of
the pattern. The synchronizing con-
trol is in the center of the panel just be-
low the cathode-ray tube. Directly be-
low the position controls are the ampli-
fier gain controls; the vertical on the
left, and the horizontal on the right. In
the center of the panel under syn-
chronizing is the vernier or fine fre-
quency control of the linear sweep while
directly below it is the rotary switch
which controls the frequency in rough
steps. The approximate range of these
steps are as follows: (1) off; (2) 15 to

..q”

Tae

AAAAAA
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Fig. I.
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DuMont 164 service oscillograph circuit.
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60 cycles; (3) 60 to 220 cycles; (4) 220
to 900; (5) 900 to 3,000; (6) 3,000 to
10,000; and (7) 10,000 to 30,000 cycles.

At the bottom of the panel on the
left side is the switch which permits
cither internal or external synchroniza-
tion while on the right, a switch places
the horizontal amplifier in operation
with the sweep or connects it to the post
for external use.

The controls are arranged so that the
minimum setting is obtained when the
knobs are turned counter-clockwise and
maximum when turned clockwise.

A removable calibrated scale is sup-
plied with the unit so that quantitative
measurements may be made.

Motorola Auto Radios

Chassis  pickup: Because the field
strength of ignition interference is high
in the 1937 model Chrysler cars and
1937 Ford cars, some cases of chassis
pickup may be encountered.

In most cases this can be overcome
by removing the front cover from the
set and cleaning the surfaces of the
joints with fine sandpaper to provide
greater area of metallic contact be-
tween the set cover and the set housing.

Also check the Acoustinator plug
carefully to see that it is securing a
good ground to its grounding contacts.

Dress the A lead directly away from
the set. Do not allow it to run too
close and parallel to the right side of
the receiver.

In all Chrysler cars the field inten-
sity can be materially reduced by
grounding the “over drive” cable, gaso-
line gauge, tube, etc., at the point where
they pass through the bulkhead of the
car.

In the most severe cases it may be
necessary to remove the chassis from
the set housing and clean all the joints
where the chassis intersects its hous-
ing. This cleaning should be done with
fine sandpaper as in the case of cleaning
the cover joint.

In those localities along the sea coast
where salt air causes excessive corro-
sion of metal, be careful when cleaning
the various joints that the plating is
not removed from the steel, otherwise
rust will occur at the points where the
sand paper has cut through the plating.

When checking for chassis pickup in
the Model 65 make sure that the right-
hand breather screen secures a good
ground to the set housing. Spotting it
with solder to the housing at several
places is sufficient to prevent interfer-
ence irom feeding in at this point.

e SERVICE FOR



FOR PERFECT DEMONSTRATION

OF AUTO AND OTHER
D.C.RADIOS

epco
STORAGE BATTERY
ELIMINATOR

HELPS YOU TO MAKE
SALES MORE EASILY—
MORE ECONOMICALLY!

e

Perfect demonstration of auto and battery radios. Delivers
10 amps at & volts pure filtered D.C. from 110 wvolts A.C.
Adjustable voltage provides proper current for all types of
radios. Completely dependable! Ends messy battery charg-
ing nuisance! Efficient as battery charger (high rate).

$19.75 as illustrated, variable voltage

ELELTROPAK

Supplies D.C. (rectified A.C.) for operating
solenoids and remote controls. Available in
voltage ranges from 60 to 24 volts at 2 to 15
amps. Operates on 110 volts A.C.

ADAPTOPAK

Operates A.C. radios in D.C. districts_and
110 volt A.C. radios in autos and trailers.

ELECTRICAL PRODUCTS CO.

6529 Russell St. DETROIT, MICH.

TO OWNERS

OF ALL SEVEN

'RIDER MANUALS

Thatyou may let customers know you
know-merchandise your Rider Manuals
—and benefit from aselling stunt proved
by other servicemen—we will send
FREE to every owner of all seven Rider
Manuals the materials listed at left.

This Rider 100%, Group Certificate
will prove to your customer that you
are equipped with the circuit infor-
mation necessary for servicing any
American made radio.

Send us the seven title pages from
your seven Rider Manuals and we
will send you your material.

A 10V by 13% inch "'Rider
100% Group’’ Certificate
for framing.
A 3.color 11 by 14 inch
9 Poster saying, “We Don’t
vess, We Know ' for
counter or window.
A 3V by 8% inch Pocket
3 Certificate, on the back of
whichisprinted the manufac-
turers and tradenamesofsets
covered in Rider Manuals

“NEW

DE
(o o]
us
our

JOHN F. RIDER, Publisher, 1440 Broadway,N.Y.C.

Vol. VIl -1600 Pages—Covering 1936-37—$10.00

Six other volumes covering sets issyed
between 1920 and 1936—$7.50 each.

—sp AUTOMATIC FREQUENCY
CONTROL SYSTEMS
HARD COVERS — 144 PAGES — $1.00

g

With Automatic Frequency Control Circuits in many new
higher-priced models, knowledge of "“AFC' means money
in your pocket!

Learn the practical facts, from the easy to understand
explanations by John Rider. Get your copy today and
have the timely information enabling you to cash in on
profitable " AFC" repair work .

(.S
1R »
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NEW

Bell Performance

Insures Customer Satisfaction

When you sell Bell Sound Systems for either portable
or permanent use your customer is better satisfied . . .
and you make a profit and have no servicing worries!
They are dependably constructed to the highest stand-
ards by an established, reputable concern and have
tone qualities that identifies them as truly fine equip-
ment. They are low in price and available in models
for any purpose.

s Address System

20 Watt undistorted out-
put . . . infinite baffle
speakers . . . crystal mi-
crophene . . . dual input
channel . . . complete in
two compact carrying
cases. A flexible, high
quality Public Address
System at a oprice that
can’t be duplicated.
Write for details.

BELfone Communicating Systems

A business essential in Americal Pormits conversation between de-
partments by merely flipping a key and talking. Saves time, steps
and effort. Also used for call system, Can be arranged for any
nrumber of stations and operates off of regular line current. Market
for Belfone is practically unlimited. Write for Bell Catalog.

BELL SOUND SYSTEMS, INC.

61-62 E. Goodale St., Columbus, Ohio

Export } 308 West Washington St.
Office Chicago, !ilinais, U. §. A.

' BELL Public

All Purpose

SOUND EQUIPMENT

THE BRUSH TRANSFILTER

FILLS THE GAP

® The transfilter fills the selectivity gap between
the electrically tuned circuit and the quartz filter.
A transfilter can be employed in any superhetero-
dyne whose intermediate frequency amplifier can
be tuned to 465 kilocycles.

Technical data on request

See us at Booth 95, Chicago Trade Show

The BRUSH

Development Company
3317 Perkins Avenue, Cleveland, Ohio

Say You Saw It IN SERVICE
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Auto-Radio . . .

Ford-Philco F-1440

The Ford-Philco auto-radio receiver
is a 6-tube, superheterodyne using
glass tubes. The frequency range is
from 540 to 1550 kc. A complete cir-
cuit diagram is given in Fig. 1.

The model is designed for use with
the Ford rotary “reserve power” roof
aerial and a concealed header bar
speaker. A special antenna transformer
is supplied as standard equipment which
matcles the receiver input to the unique
antenna.

ALIGNMENT PROCEDURE

The i-f transformers are assembled
complete with padding condensers.
Both the primary and secondary pad-
ders are placed side by side in the top
of the transformer shield. The adjust-
ing screws are accessible through the
holes in the top of the shield. (See Fig.
2)

An output meter should be connected
to the plate of the type 41 output tube
through an 0.25 mfd condenser and to
the receiver chassis, or across the
speaker voice coil.

With the receiver and signal gen-
erator set for operation at the prescribed

frequency, turn the receiver volume con-
trol on full and set the signal generator
attenuator so that a half scale reading
is obtained on the output meter. The
signal in the speaker should be audible
but not loud. The shielding on the sig-
nal generator output lead should be
connected to the receiver chassis.

Allow both the receiver and signal
generator about 15 minutes to warm up
before attempting adjustment.

I-F ALIGNMENT

Set the signal generator at exactly
260 kc. Connect the generator output
lead to the grid cap of the 78 i-f tube
in series with a 0.1 mid condenser
(without removing the grid cap con-
nection).

Adjust the secondary screw padder
No. 28 on the second i-f transformer
for maximum reading on the output
meter. Then adjust the primary screw
padder No. 26 for maximum reading,
keeping the reading near the middle of
the output meter scale by means of the
attenuator on the signal generator. See
Fig. 2 for the location of the padders.

Remove the generator lead from the
grid cap of the 78 i-f tube and connect

it to the grid cap of the type 6A7 tube
in series with the 0.1-mfd condenser
(without removing the grid cap). Ad-
just the secondary (No. 24) and
primary (No. 22) screw padders in that
order for maximum output meter read-
ing. Then readjust padders Nos. 28
and 26 with the generator lead still con-
nected to the 6A7 tube’s grid. See Fig.
2 for the location of padder condensers.

R-F ALIGNMENT

After padding the first i-f stage re-
move the generator lead from the 6A7
tube. Set the signal generator at 1550
ke and then connect the generator lead
to the grid cap of the 78 r-f tube in
series with a 0.1-mfd condenser (with-
out removing'the grid cap).

Using a piece of paper approximately
0.006-in. thick as a gauge between the
heel of the rotor plates and the stator
plates, turn the rotor plates in mesh un-
til they strike against the paper.

With the tuning condenser in this
position adjust the high-frequency pad-
der 16 and the r-f padder 12 until the
maximum reading is obtained on the
output meter. This is the true setting
for 1550 ke, 155 on the dial scale.

Turn the tuning condenser plates in
mesh to approximately 600 ke, 60 on
the dial scale and set the signal gen-
erator at 600 kc. Roll the tuning con-
denser and adjust the low frequency

THIS PADDER 1S ADJUSTED
AT THE FACTORY AND NO

ATTEMPT SHOULD BE MADE
)4 TO READJUST 1T
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GENERAL DATA—continued
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AUTO-RADIO—continued

padder screw 20 for maximum reading
on the output meter.

Turn the tuning condenser plates out
of mesh to 1550 kc and set the signal
generator at 1550 kc. Then adjust the
high-frequency padder 16 again, for
maximum reading -on the output meter.

Remove the generator lead from the
78 r-f tube.

ANTENNA ADJUSTMENTS

When padding the antenna stage, it
is extremely important that the proper
dummy antenna be constructed and used
and that the antenna transformer as-
sembly and lead be connected to the
receiver,

Connect a 15-mmfd condenser in
series between the signal generator and
the socket on the antenna transformer
assembly. Then connect the trans-
former lead to the antenna connector on
the receiver housing.

Turn the tuning condenser to 1400 ke
and set the generator at 1400 kc. Ad-
just the padders 12 and 6 for the maxi-
mum reading on the output meter.

When the antenna stage adjustment is
made with the receiver installed in the
car, the receiver antenna lead must be
connected to the car antenna in the
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Fig. 2.—Ford-Philco F-1440 tube and

trimmer locations.

usual manner. The signal generator
output lead should be connected to a
wire placed near, but not connected t»
the car antenna.

L ]

Zenith 5803 (8-M-195)

The Zenith chassis 5803 is an 8-tube
auto radio using either metal or G type
tubes (glass tubes with octal bases) in
a conventional superheterodyne circuit.
It has a frequency range from 540 to
1600 ke and an undistorted power out-
put of 6 watts. The total current drain
with a battery voltage of 6, is 9.2 am-

peres. The sensitivity at 1 watt output
is 1 microvolt.

TaE Circurr

A complete circuit diagram of the
5803 is given in Fig. 1 with the tubes
used, their functions and the various
voltages encountered on the socket
prongs lettered on the diagram. The
voltages were measured with a battery
input voltage (at the battery) of 6
volts. A 1000-ohm-per-volt voltmeter
was used for the measurements. The
volume control was turned on full and
the antenna was disconnected during
the measurements.

A tapped iron-core antenna coil
(L1) of the auto-transformer type is
used to feed the signal to the control
grid of the 6K7G r-f stage. An even
gain, air-core r-f coil (L2) is used be-
tween stages. A 6A8G tube is used as
an oscillator-modulator stage. The os-
cillator portion of this tube together
with the rear section of the 3-gang
tuning condenser (C3), its associated
trimmer and padder (C6) and the in-
ductance L3 maintain the 25215-kc fre-
quency difference between the oscillator
signal and the station carrier. The pad-
der (C6) is also used as the grid con-
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GENERAL DATA——continued
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AUTO-RADIO—continued

denser for the oscillator section of the
tube.

A 6K7G tube is used with two double-
tuned i-f transformers in an i-f stage.
One diode of the 6H6 tube is used as
the second detector and the other diode
is used as an avc rectifier. The cathodes
of the controlled tubes are returned
directly to the chassis. Minimum bias
is obtained by connecting the avc return
to a suitable tap in the negative leg of
the voltage divider circuit.

A 6C5G is used as an audio amplifier,
the desired amount of signal is fed to
the control grid from the volume con-
trol (R9) located in the tuning head.
Another 6CS5G is used to drive the
6N7G power output stage. A tone con-
trol is also located in the control head.

A vibrator and step-up transformer
are used to obtain the high voltage nec-
essary for the power supply circuits. A
6X5G rectifier and a suitable filter net-
work are used to convert the high volt-
age a-c thus obtained to smooth d-c
used in the plate, screen and grid cir-
cuits.

ALIGNMENT PROCEDURE

Connect the service oscillator output
leads to the control grid of the 6A8G
oscillator-modulator tube and to the re-
ceiver chassis. Connect an output meter
across the primary of the speaker trans-
former or across the voice coil.

Turn on the service oscillator and the
receiver and allow both at least 15 min-
utes to warm up before attempting ad-
justments.

The sensitivity control should be in
the extreme clockwise position when
making adjustments.

Because of the high gain of the i-f
transformers used in this model it is

driver be used in making the adjust-
ments.

I-F ALIGNMENTS

Set the service oscillator to 262%2 ke
and adjust the i-f trimmers to the point
giving the greatest output reading on
the output meter, starting with the sec-
ondary trimmer on the second i-f trans-
former and working toward the pri-
mary trimmer on the first i-f trans-
former. These as well as the follow-
ing adjustments should be made using
as small an output from the service os-
cillator that will give a readable indica-
tion on the output meter so that the
ave action will be least effective.

Repeat the i-f adjustments to assure
greater accuracy.

R-F ALIGNMENT

Change the service oscillator lead
from the grid of the 6A8G to the an-
tenna connection. A male Delco-Remy
connector may be used in making the
connection to the antenna lead.

Set the service oscillator to 1600 kc
and rotate the gang condenser until the
plates are entirely out of mesh. Adjust
the oscillator section trimmer until the
1600-ke signal is tuned to maximum.

Change the service oscillator setting
to 1400 kc. Rotate the gang condenser
until this signal is tuned to a maximum
and adjust the r-f trimmer on the gang
condenser to the point giving the great-
est output reading.

Set the service oscillator at 600 kc
and rock the gang condenser slowly to
and fro through the point where this
signal is received, meanwhile adjusting
the padder condenser for a setting
which gives the greatest output reading.

Repeat the 1600 and 1800 kc adjust-

essential that a non-metallic screw- ments.
- D3CIIATOR TRIMMER
OSCILLATOR PAOOER
o3¢ SEcTion
. BF.TRMMER
SENSITIITY CONTROC £Lsecnon

MOUNT iv TOP COVER

AnTENNA CouPing
L0 TonNG EaBlE

\ o
TH!S PLUS FOR USE WITH
HEADER SPEAXER ONLY

(s ar235)

Zenith 5803 (8-M-
195} tube and

trimmer locations.
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ANTENNA STAGE ALIGNMENT

There is such an extremely wide
variation in antenna capacities that it is
difficult to match the set to the antenna
without some means of variable an-
tenna alignment. To accomplish this,
an antenna compensating adjustment is
provided through the small hole directly
above the antenna cable connector on
the receiver case. In addition to this,
a tapped antenna transformer is also
incorporated. The proper method of
alignment is as follows: After com-
pletely connecting receiver, tune in a sig-
nal between 1400 and 1450 kc and ad-
just the antenna compensator shown in
Fig. 2, for either the roof antenna, or
single or double under-car antenna.
The receiver is shipped from the factory
with the antenna tap set to the No. 2
position, and, therefore, need not be
changed for either of the two types of
antennas mentioned.

For Zenith “Fleet Wing,” and “Over
the Top Antennas,” unsolder the an-
tenna lead from the No. 2 lug, and re-
solder it to the No. 3 lug. After this is
done, tune in a station between 1450 and
1400 kc and adjust the antenna com-
pensator shown in Fig. 2 to resonance.

For high-capacity antennas such as
the 1936 Dodge solid steel roof, or the
Lincoln Zephyr luggage compartment,
drawer antenna, etc.,, remove the an-
tenna lead from the No. 2 lug, as it
comes from the factory, and resolder it
to the No. 1 connector. After this is
done, the same procedure of tuning in a
signal from 1450 to 1400 kc and bal-
ancing to resonance with the antenna
compensator, as described above, should
be followed.

This system of tapped transformer,
and variable compensating adjustment
gives a flexible means of resonating the
receiver to any type of antenna, and it
should be noted that the tap need only
be changed in two cases.

Belmont 420, 430

Won't tune down to 1712 kc: If
trouble is experienced in making the
receiver tune down to 1712 kc, during
alignment, inspect the green grid and
black ground wires connected to the
antenna coil. These should be well
separated from each other. Both the
green leads to the grid cap and the
antenna should be clear of the tube
shield. This reduces to a minimum the
external capacity of the antenna coil
circuit and will help in making the re-
ceiver tune to the higher frequency.

® SERVICE FOR



GENERAL DATA—continued

S/apoN A41apid - ybiH +

- =]=-1-1=-1=1-1-1-lstloge| =t -1-1-1]-1|- et - |- | = |- -1=1-1-| o~ 4467 40114
ocxg| ¥20.0 | 70| B2 |920| 98 | v ol | x0|sx9|sx9| #8 | v8 | 8 foswolosxs| ‘qavoufs |vg| ¥R | ¥R| v8 | #B| 98| 18|  dal440%Y
oiNg 9949 1994910949049 2 | 1 |ava|o9| 1w [a9] 1t |999|odglonglomd]  ove  [zv| w@ || w | w|iv| W 4ndnQ
oeod % w8 e 509 L% N ] opnv puz
9939 549 oipny 4S}
- 9Lb9 1LO9LOI oho SL | SL |L99|LD9|Lb9|LDI| GL |LOI|LD9|9LA3)9Lb9 sg (tg9| s9 |eL| S |sL|sLisL IAY
430 'pug
oryal o109 laxsloryoleya| o |oaglivg\exg|Lysliyoleas|iygliyslondong) x99 |xs| eL | 8L| 8L |eLieL|sL| 4 me%wws
ogv9| 98v9 |ogvalosve|8y9| LL [909|Lr9|ove|eva|eva| LL |ova|svolosvapsye| 89 |8V9| LV9 |L¥9| LV9 |LVIILVI|LVY LHM\.HUO
o] o119 laal ina| L [aas|ing|Lya|Lyol 7 Joas|Lys|Liopingaing) 909 |9a9| 8L | BL| 8L\ 8L 8L|8L| 8L 4y
w7 |- |- )~ || - |- U %) e
B BRI 7 e e e I I I I e I I
5| Bawz [P B9 | woe|waosiuBos|waos| - | — |wGos|nibs pose|wBee|wbbsiucos| L Baw b |wdz| mWoSE Wibe| mwose |wGie|Dseldss| (0u0D auinjo/
B3| -Bapy 2 wosz| B3P |Woss 5o |wase|wdbs oL BN |63 |uGoglndos| PN OOF sdoj| sdof | sdol p77] sdoL | (04400 BuoL
N R LT +of 9F b ot 9 FOLOF | anud Taduon
26|09|0gisL|se|golsgoloL|eL] - |- |~-|-|-|-1s8|9L| 6 |sL|SL|sL| - |~ |- |- |~-|-| -1~ uipdg fuadand
s2sz  |9sv|sik|sLr| sLb | G292 |sev|siui| GraLr | 292 092 092 092 | () yoad 4'1
.8 '%%1.9 |, ¥s|,¥s| - |9 |.55|.9 [.9 (.S | - = - [v8 [«8 || 48 |591.55| - | 3L\ ¥l L] 79| S | - | - | wrds aweukg
6| sv |sriee|le|e|le|lo|vise|ele|-|-|-|- 6 sel-|9|v| gz |s2|52|52| SHom 4ndin0
009F | SLSH 0SSH ovSH 0SSH
009} 04 0¥S oﬂn onww oﬂw - = onwn 009+ o4 0¥S 0SS+ ©+ 08¢ omm (o)) sbupy
,@% %\% %% %% ,e% %%e%% 79|49 a(.o &«o %co %% 989\9.9| F, ooou ENLI|ZHLYHNLI LS | 628 1828| 826 L8 |L28 | 928 %/v /w% ON [2PON
HLINIZ | oniioam| andond | anoLanuL ,,%W NOL¥VGS %o%_om VoY 0IHd e
SU3AIFD3Y OIpDY -04NY [LE6} 4O S34NLP3I4 [PIIUYDIT]

383

1937

JUNE,



Public Address . ..

P-A  SERVICE PROBLEMS
By AARON NADELL

HILE servicing public address

equipment is and can always be
made more profitable than receiver ser-
vice work it is more intricate and ex-
tensive in nature and in fact rests upon
somewhat different requirements. The
two appear similar only at first glance.
It is, of course, true that standard radio
methods, both technical and commercial,
have their own proper place in p-a ser-
vice work, but seldom as more than one
part of an inherently larger procedure.

The basic differences between these
two kinds of servicing are responsible
not only for the fact that p-a work, job
for job, is much better paid, but also
for further opportunities it offers of a
kind that are not found in radio work
at all.

In general, there are four essential
distinctions—two technical and two
commercial.

The set owner is less exacting; he
can afford to tolerate some minor
trouble, such as a hum or a small degree
of distortion, much longer than the p-a
user can. The latter will call on the
Service Man {far more readily—and
wants correspondingly perfect results.

ProMPTNESS REQUIRED

Therefore, one of the two commercial
differences between radio and p-a ser-
vicing may be summarized as an im-
perative demand for quick and perfect
results in time of trouble.

A second difference arises out of this
one, namely, that p-a offers opportuni-
ties for maintenance work to an extent
unknown to the radio field.

Economically speaking, p-a requires
promptness of repair to a degree that is
practiced very little in radio servicing.
There is seldom any such thing as tak-
ing a p-a system back to the shop and
keeping it there a week to find out
what’s wrong with it. P-a equipment is
not used in the home, but in business,
and the dance hall, sound truck or other
business enterprise using it may be ex-
posed to serious losses if repairs are not
made promptly. Consider, for example,
the case of a cabaret owner whose sys-
tem breaks down at the beginning of a
holiday or even a Saturday evening.
The equipment may be only a matter of
entertainment to those who listen to it,
but it means dollars and cents to the
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man who owns it. He will be willing
to pay a reasonable repair charge with-
out waiting to shop around. But he
will not welcome delay.

Such delay as, for instance, wiring to
a supply source for a new transformer
will be as intolerable as any other, and
here lies still another opportunity for
the Service Man.

In some cases, it is to the owner’s
best interest to install an emergency
channel for instant protection in case of
failure of the equipment; in necarly all
cases he should stock spare parts—not
only spare tubes but any uncommon
part, such as a power transformer or
disc rectifier, that may delay repairs
materially if it should go bad.

The danger of a breakdown on a busy
day is so serious to many (though, of
course, not to all) p-a owners that it is
distinctly to their advantage to pay a
reasonable weekly or monthly sum for
regular inspection of their equipment.
Such inspection is designed to keep the
apparatus in condition to deliver the
best possible results at all times, and
also to catch and cure such troubles as
overheating, leaky condensers, bad tubes
and others that may lead to breakdown
if left unchecked.

Another striking difference between
p-a and receiver servicing often makes
the former easier. Unlike the receiver,
the larger p-a system is composed of
more than one unit. Trouble is often
easily isolated by testing along the con-

necting lines and at the connection ter-
minals. Finding the exact nature of the
difficulty is greatly simplified in conse-
quence. Very frequently the need for
haste stops the trouble-shooting as soon
as the defective unit has been located;
instead of proceeding to repair that unit
the Service Man simply replaces it on a
temporary basis. Further and complete
repairs can then be carried out at his
leisure. Thus in one sense it is possible
to take a p-a system back to the shop
for deferred attention—a single part of
the system can be treated that way, pro-
vided a satisfactory substitute is avail-
able.

Where a regular inspection contract
has been arranged with the user, it is
naturally the business of the Service
Man to know the exact specifications for
any component that may ever have to be
replaced and where it can be obtained
quickly if the owner does not stock a
duplicate.  Also to know in advance
how connections can be modified to dis-
pense with some unit temporarily—one
speaker for example—still maintaining
satisfactory impedance match and other
qualifications for reasonable emergency
performance.

AcousTtic ProOBLEMS

The differcuce between the commer-
cial requirements here outlined and
those encountered in receiver servicing
is sufficiently obvious; the divergence in
technical requirements is in some ways
equally striking.

One point of prime importance is that
p-a work involves acoustic troubles and
acoustic servicing, where radio work,
of course, does not. Every Service Man
knows that the tone of radio reproduc-
tion can be modified by placing the re-
ceiver in different parts of the same
room but the differences so obtained are
not very great and considerations of
domestic convenience and appearance
outweigh them. When sound at the
loudspeaker is satisfactory as to quality
and volume no more is asked. The

Typical directional baffles used for acoustical control in p-a installation and service.
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A SPECIAL CHECK v ON

A SPECIAL check

during the output

test shows intermit-

tent opens and loose

welds—the most dif-

ficult of all faults to 4

iocate with ordinary tube testers. This test

for opens, the triple test for shorts, and the
"twin test" for output, provide a tube
analysis so complete as to double and
triple tube sales.

See Radiotechnic Display at National Radie Trade
Show, Stevens Hotel, Chicago, June 10-11-12—BOOTH
1271

THE RADIOTECHNIC LABORATORY
1328 Sherman Ave., Dept. S., EVANSTON, ILL. 1

BETTER SERVICE MORE PROFIT |

A Complete Condensers
Line of Resistors
Radio Parts Tubes |
For Service Transformers
Men Under Vibrators
One Trade Volume Control
Name Antenna Kits
°® ® ‘

SERVICE TO THE RADIO INDUSTRY

If You Are Handi d in Rendering SERVICE to Your Customers
and or—if You Are Handicapped in Realizing Sufficient PROFIT for
Yourselves and—if Your Reputation Warrants Our Assistance—

Send for Details and Application Blank to

AMERICAN APPLIANCE ASSOCIATES, INC.
Central Terminal Bldg., Albany, N. Y. ‘

“"ASK ANY MECHANIC”
hell tell you

IFIT'S QUALITY
YOU'RE
LOOKING FOR,
REMEMBER
THE NAME ;

KRAEUTER = ‘

That's because Kraeuter Pliers
do the job quicker and better.
As, for example, the diagonal
cutting pliers 4601 shown here,
made especially for close cut-
ting and precisely fitted for
exact work.

KRAEUTER & CO., Newark, N. J. |

{Pronounced KROY-TER}
Manufacturers of Highest Quality Pliers and Tools Since 1860
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TALK-BAKC:

The first word used to abbreviate
inter-communication systems.

NOKOIL

The first small permanent magnet dynamic
speaker to be used in Talk-Bak* Systems.

Model gSZ T.B. Model 6582 T.B. Model 682 T.B.
o, Q] 8

Write for information regarding these brand new speakers
manufactured especially for Talk-Bak* Systems and re-
quiring no equalization.

Ask for the name of our nearest distributor. Wright-
DeCoster distributors are always anxious to cooperate.

WRIGHT-DeCOSTER, Inc.

2253 UNIVERSITY AVE., ST. PAUL, MINNESOTA
Export Dept.: M. Simons & Son Co., New York
Cable Address: ‘““Simontrice”

Canadian Office: Associated Sales Co., Guelph, Ont.

*Copyrighted.

“then send an old man

to fix my radio!”

Even the sultan knows that the old, experienced radio man will use
Ward Leonard Replacement Units. They enable the service man to
do satisfactory work that lasts and thus build up customer "good will."

Visit our booth 107, Radio Parts Show

WARD LEONARD ELECTRIC COMPANY

36 SOUTH STREET, MOUNT VERNON, N. Y,
Please send me Bulletin 507-A.

Name

Street

City ....

Jobber



The AEROVOX Exact-Duplicate
Replacement Condenser, of
course, rather than the impro-

vised collection of standard

units taped together and jammed
in place. And that’s a wise
choice, because . . ..

AEROVOX Exuact - Duplicate Replacements
fit right, work right, look right.

They restore the radio set to original con-
dition. Set owner bound to be pleased.

Meanwhtile, you save time, trouble and actual
money, for an exact duplicate usually costs
less than makeshift arrangement.

You build up reputation for good work. Cus-
tomer pays promptly. No return calls to
make good.

And now, most condenser manufacturers are
following in the AEROVOX f{ootsteps!

* % % % %

T at Booth 62 Radiec Parts Show,
SEE US

Chicago! We've much to show you
But if yvou can’t make it, write for

and tell vou.
new catalog.

brand

CORPORATION

70 Washington St. 2 > Brooklyn. N. Y.

[e—— . —————— ]
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PUBLIC ADDRESS—continued

rooms of any normal home are com-
parativelv small and well filled with
furniture.

Places of public assembly present a
different picture. Since sound moves
slowly (about 1,000 feet per second)
there is an appreciable lapse of time be-
tween reflections of sound waves from
opposing walls. There are large blank
surfaces that will reflect waves of even
the lowest frequency without breaking
them up. These factors permit and en-
courage various types of acoustic dis-
tortion. The quality of sound at the
loudspeaker may be no criterion at all of
the quality heard by the audience.

Acoustic problems include the acoustic
distortion of quality and acoustic feed-
back that all Service Men know is likely
to accompany use of a microphone.

Acoustic problems also include the
question of volume distribution, seeing
to it that sound is loud enough in the
furthest seats without being too loud in
the nearest seats, and overcoming dead
spots and loud spots which may appear
almost anywhere by virtue of acoustic
| conditions.

VoLUME DISTRIBUTION

Taking the last point first, bad dis-
tribution can be caused by using the
wrong speakers for the job, by im-
proper placement or pointing of the
speakers and by acoustic reflections that
emphasize sound at some points and
destroy it at others.

Volume distribution is selective with
reference to sound frequency. The
ideal distribution presents an equal vol-
ume of every frequency to the ear of
every listener. The ideal is never
reached in actual practice, but it can be
very closely approached.

However, even moderately satisfac-
tory distribution is difficult or impos-
sible to obtain unless a sufficient number
of speakers equipped with the necessary
type of baffle are used. Where sound is
to be distributed over reasonably large
distances, indoors or outdoors, the
trumpet-type of baffle is usually most
effective. Unless sound can be pro-
jected there is little chance of getting
enough volume far back without blast-
ing the ears of the nearest listeners.
\With trumpets, however, the main beam
is sent out over their heads; they get
the spillage, and if the trumpet is
| pointed with sufficient care the spillage
[in front will substantially equal the
| beam volume at the rear. Where the
positioning is done properly the middle
seats, at which the spillage begins to
| fall off, are those in which the beam
just begins to cut in.

Where sound is to be spread over a

Say You Saw It IN SERVICE

wide lateral range, a sufficient number
of trumpets should be used.

Since 3 db represents that difference
in loudspeaker volume which the ear is
capable of detecting, the volume control
may be calibrated in 3 db points. A
frequency test record may be played,
and the volume control turned down
until sound is lost. The control is then
raised 3 db, and sound is heard. In any
portion of the area to be supplied, sound
should still be heard, and, in any portion
of that area sound should be so low that
turning the volume control down 3 db
will cause it to be lost. If this can be
done at some central frequency, such as
1,000 cycles, and if playing a standard
phono record of music recorded at
fairly even level shows no glaring dis-
crepancy in the overall volume at all
frequencies, distribution may be consid-
cred commerciallv satisfactory in the
present stage of the art. The musical
record must follow the single-frequency
test, for sound at one irequency is
deceptive by reason of the possibility of
standing waves. These are repeated re-
flections of sound between two opposing
surfaces, in which the reflections happen
to be so phased that the sound is strong-
ly reenforced. Of course, at other fre-
quencies (except harmonics) the phase
relations will not be the same, and the
same reenforcement will not take place.
A standing wave may, with the single-
frequency test just described, show ex-
cellent results in a spot that really is
dead to overall sound.

In indoor work sound reflection may
seriously interfere with the desired dis-
tribution. Very often the best pointing
for the speakers is not all that which
the eve would guess it to be and can be
obtained only after prolonged and re-
peated tests and adjustments checked by
ear.

REVERBERATION

Reflection is also responsible for
many forms of acoustic distortion of
quality.

Of these, the commonest is too much
reverberation—that is, excessive reflec-
tions repeated from wall to wall and
prolonging the sound after it should
normally die away. This condition not
only makes for an unnatural quality,
but also causes sound to overlap with
the result that the audience has diffi-
culty in hearing and understanding it.
Reverberation is essentially an indoor
trouble. Acoustic treatment for it in-
volves the introduction of extensive
areas of sound absorbing material,
which is a costly process. In the ab-
sence of such treatment the best remedy
is to keep the volume just as low as is

e SERVICE FOR



60 watt amplitier
for 6L6 tubes

Sound Engineers!
Build your own Amplifiers
from STENTORIAN Nuclei

OU may hunt high and search low, but

you won’t tind elsewhere such uni-

formly good at ALL fre-
quencies . . . such low hum level and low
distortion at full output. New circuits for
15, 30 and 60 watt units feature high gain—
for crystal or velocity mikes. Attenuated
input for line or phono. Terminals for
single or D.B. mikes with built-in mike
current sapply. Outputs for all standard
voice coils or lines. Best ot all, you build
it with LARGE PROFIT using only screw-
driver, pliers and soldering iron, Get
Bulletin 46!

Booth 100-101, TRADE SHOW, June 10-13

GENERAL TRANSFORMER CORP.

502 S. Throop St.. Chicago

response

THIS BUY -

20

WATT PORTABLE
SYSTEM WITH
SLIP-IN CASE
NOTHING ELSE

T0 BUY — READY

FOR OPERATION

95
$ MODEL |

860-P
The above is a typical value in the most complete line
of P.A. Systems in the world. Three or four rentals
will pay for the complete LAFAYETTE systemr —
and after that the alert servicer is “pushing” up his
bank balance. Remember—just around the corner
from almost anywhere is a P.A. prospect. There is
gold in them thar P.A. jobs—start “pushing.”

WHOLESALE RADIO SERVICE (0

NEW YORK, N.Y.qCHICAGO, ILL.ATLANTA,
100 SIXTH AVENUE 901 W. JACKSON 81V0.“ 430 W. PEACHTREE ST.. N. W.
BRONX, N. V. NEWARK, N. J. JAMAIC

A, LI
L] L] X .
542 €. FORDHAM RD. 219 CENTRAL AVE. 0. 0{_‘"{'0‘5_'}.,}.7,““

Jne
G A

2 WHOLESALE RADIO SERVICE CO., INC.
B 100 Sixth Avenve + New York, N. Y.

:Rush FREE catalog No. 68-5F7

B

B NAME

| ]

]
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i

:CIYY ..................... STATE. ...
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' PUBLIC ADDRESS—continued
|

| consistent with good hearing. Another
| remedy is to point the sound directly at
the audience. Human beings and their
clothing have very high absorption fac-
tors. An average individual will ab-
sorb as much sound as would be lost
through a window opening of four and
a half square feet.

Concentrated reverberation is echo;
the remedy lies in finding the reflecting
surface and pointing sound away from
it. If this cannot be done the surface
‘in question mwst be covered with ab-
sorbing material.

Insufficient reverberation destroys the
illusion of natural sound—takes out the |
sparkle and life. “Dead” rooms are en-
countered occasionally, and are some-
what common where sound treatment to
reduce reverberation has been over-
done. Primarily, however, insufficient
reverberation is an outdoor trouble, and
is the reason why outdoor band stands
and the like are huilt with concrete
sound reflectors.

Reflection of sound is never the same
at all irequencies; neither is the effi-
ciency of sound-absorbing materials.
| Frequency discrimination in the reflec-
| tion of sound proves troublesome occa-
| sionally, but becomes particularly seri-
ous when standing waves are created
since these cause an intense reinforce-
ment of some frequencies in some areas.
Repointing the speakers (being careful
to maintain sufficiently satisfactory dis-
tribution in the process) usually helps
eliminate the more drastic manifesta-
tions of this trouble. Stubborn cases
nay require extensive treatment with
acoustic materials.

AcousTtic FEEDBACK

Acoustic feedback between loudspeak- |
| ers and microphone is familiar to every-
| one who has done p-a work. There are
a number of remedies which may be
used alone or in combination: (1)
'directional baffles to point sound away
from the microphone or from surfaces
| that may reflect it to the microphone; |
| (2) directional microphone to limit the
| angle of response, and (3) microphone,
amplifier and speakers—speakers espe-
| cially—of flat characteristic which will
| avoid feedback caused by peaks at some '
| one frequency while the overall volume |
still remains low, using the mike close- |
| up (which requires one that doesn’t

sound boomy when so used) to limit|
! the sensitivity of the system. A precau-
tion that scarcely deserves the name of
remedy, but still is sometimes over-
looked, is, of course, the obvious one of
|placing microphones and loudspeakers
in such relative locations that the
former will receive a minimum of the
sound emitted by the latter.

Say You Saw It Ix SERVICE

WWW-americanradiohistornv-com

DOUBLE-UNIT DESIGN—
a distinctive CROWE feature—
permits providing each car man-
ufacturer’s official style dial (air-
plane or porthole) with panel
mounting kit!

QUICK, EASY ASSEMBLY

Assembly of all parts on sub-
panel bracket previous to installa-
tion in car panel assures perfect
alignment and correct operation.
Flexible connection from tuning
control to dial is adjustable for
smooth performance.

SAME CONTROLS FOR
ALL CARS! Same controls and
shafts can be put on any car and
used again when moving radio to
another car. A panel kit is the
only new part required on re-
installation jobs.

Send for NEW Bulletin 202

~-containing complete line of CROWE
Auto-Radio Remote Controls.  Also,
valuable ready reference data sheet show-
ing exactly what controls to use with
each of 100 different models of auto-
radios.

CROWE NAME PLATE &MFG.CO.

1775 Grace Street

ILLINOIS

CHICAGO,
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ASSOCIATION NEWS . ..

IRSM REPORTS

Convention and Trade Show

The convention committee reports a
complete program for the fifth annual con-
vention of the Institute of Radio Service
Men, to be-held at the Stevens Hotel, Chi-
cago, June 10 to 13. A lecture hall in
wliich the technical sessions are to be con-
ducted is located in one corner of the ex-
hibition hall where the trade show will
progress. During the duration of the show
the following program will be presented:

Thursday, June 10
2:00 P.M.-7:30 P.M.

Registration and viewing of exhibits.
7:30 P.M.

“Radio Tomorrow,” by O. H. Caldwell,
Radio Today, New York City.

8:00 P.M.

“Proven Merchandising Ideas That Will
Boost Profits,” by Sandy Cowan, SERVICE
Magazine, New York City.

8:30 P.M.

“Universal Coils,” by Charles S. Linell,
Carron Manufacturing Co.

9:00 P.M.

“Psychology of Selling Service,” by J.
P. Kennedy, Triumph Manufacturing Co.,
Chicago.

Friday, June 11
2:00 P.M.

“Crystal Devices in the Service Field,”
by J. A. Altmeyer, Brush Development Co.,
Cleveland, Ohio.

2:30 P.M.

“Recent Developments in Crystal Micro-
phones and Phonograph Pickups,” by
Ralph P. Glover, Shure Brothers, Chicago.
3:00 P.M. .

“New Developments in Crystal Micro-
phone Cable,” by N. Hogenbirk, Belden
Manufacturing Co., Chicago.

3:30 P.M.

“The Development of Heavy Duty Vi-
brators and Converters,” by W. W. Gar-
stang, Electronic Laboratories, Inc, In-
dianapolis, Ind.

4:00 P.M.

“Mutual Conductance Tube Testers,” by
J. R. Barnhard, Hickok Electrical Instru-
ment Co., Cleveland, Ohio.

The evening program will be under the
auspices of the IRE.

6:00 P.M.

Institute of Radio Engineers’ Banquet.

“Tubes,” by Roger Wise, Chief Engineer,
Hygrade-Sylvania Corp., Emporium, Pa.

“Instruments,” by Kendall Clough,
Clough-Brengle Co., Chicago.

“Receivers,” speaker to be announced.

The Saturday afternoon program will be
under the auspices of the ARRL.
2:00 P.M.

“Amateur Transmitting Tubes,” by A.
Anderson, Taylor Tube Co., Chicago.
2:30 P.M.

“Antennas and Antenna Syst.ems,” by
Robert Wood, Galvin Manufacturing Corp,,
Chicago.
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3:00 P.M.

“Recent Research Developments on
Ultra-High-Frequency Problems,” by Dave
Elam, Montgomery Ward & Co., Chicago.
3:30 P.M.

“Modern Transmitter Design,” by Henry
Argento, Raytheon Production Corp., Wal-
tham, Mass.

4:00 P.M.

“Amateur Receiver Design,” by K. W.
Miles, The Hallicrafters, Inc., Chicago.
4:30 P.M.

“Qscillographic Measurements on Ama-
teur Transmitter and Receiver Equip-
ment,” by Floyd Faucett, Supreme Instru-
ment Corp., Greenwood, Miss.

5:00 P.M.

“Scientific Method of Improving Code
Speed,” by T. R. McElroy, National Code
Champ.

8:00 P.M.

Installation of IRSM Officers; John T.
Rose, presiding.

8:30 P.M.

“How to Choose Test Instruments,” by
John S. Meck, Electronic Design Corp.,
Chicago.

9:00 P.M.

“A Technical Discussion of Inter-Office
Communication Systems,” by Robert G.
Herzog, Editor, Service Magazine, New
York City.

9:30 P.M.

“Oscillographic Demonstration of New
Developments in Receiver Circuits,” by
Charles Herbst, RCA Manufacturing Co.,
Inc., Camden, N. J.

Sunday, June 13

1:30 P.M,

“A-C, D-C Ballast Tube Resistors,” by
Edward Trefz, Clarostat Manufacturing
Co., Inc, Brooklyn, New York.

2:00 P.M.
“Twenty-Thousand-Ohms-per-Volt Radio
Testing Instruments,” by O. J. Morelock,
Weston Electrical Instrument Corp., New-
ark, N. J.
2:30 PM.
“Auto Antennas,” by Neal Bear, Ward
Products Corp., Cleveland, Ohio.
3:00 P.M.
“New Tube Developments,” by Walter

Jones, Hygrade - Sylvania Corp.,, Em-
porium, Pa.
4:00 P.M.

“Practical Testing of Vibrators,” by I.
M. Slater, P. R. Mallory & Co., Inc, In-
dianapolis, Ind.

4:30 P.M.

“Hum and Distortion Problems in P-A
Work,” by J. H. Kleker, Thordarson Elec-
tric Manufacturing Co., Chicago.

7:30 P.M.

“Noise in Volume Control Circuits,” by
W. H. Fritz, Centralab, Milwaukee, Wis.
8:00 P.M.

“Speakers and Speaker Systems; Their
Proper Selection and Application,” by
Austin Ellmore, Utah Radio Products Co.,
Chicago.

8:30 P.M.

“Vacuum Tube Voltmeters and Their
Applications to receiver Test Problems,”
by R. L. Barr, Clough-Brengle Co. Chi-
cago.

9:00 P.M.

“Identification of Interference Sources,
Including a Demonstration of Their Sound
and Wave Form,” by C. W. Metcalf, Tobe
Deutschman Corp., Canton, Mass.

11:00 P.M.

Exhibits close.

°
Newark Chapter

The Newark Chapter of the Institute of
Radio Service Men held a regular meeting
May 27, 1937, at the Hotel Douglas,
Newark, New Jersey.

The guest speaker was Bruce Burl-
ingame, well known as an authority on test
equipment. The subject of the talk was
“Application of Test Equipment to Various
Stages of Receiver.”

°

RADIO SERVICE ASSN. OF CALIFORNIA

At the May 17 meeting, held at 921 Har-
rison Street, Oakland, Cal.,, B. C. Bridges
of the Alameda Police Dept., spoke on
“Fingerprinting and Criminal Investiga-
tion.” This was a welcome and interest-
ing diversion from the usual radio tech-
nicalitics.

“Qcktail” Al Grabau has a couple of
newly painted, higher priced tubes for our
consideration. And we still have some
more election to get off our chests. We
plumb overlooked the fact that Wil Styles
and Wally Wahlgren have been serving on
the Board on borrowed time. So two new
members must be elected at the next meet-
ing. . . . Frank Jallu, Carl Penther, Claire
Lanam, and Al Schoss have been nomi-
nated, so take your pick and come and
vote for two.

At last meeting the nominating cominit-
tee reported that of our members, the one
most suitable, and who was able and will-
ing to take the job of Treasurer, was Don
Caples. This choice seemed to be mu-
tually satisfactory and a white ballot was
cast. Take a bow, Treasurer Caples!
(Looks to us like he might be full of Wim
and Winegar and it might be a good idea
to bring along some Dough for Dues.)
Carl Penther reviewed an RCA article on
External Cross-Modulation which answered
a lot of puzzling questions. . . . Al Grabau
gave the dope on the 5T4. . .. Our speaker,
Jules Cohn of the Jensen Company gave a
fine talk and an eye-opening demonstration
with a gadget known as a “Bass-Reflex”
baffle. . . . Of which more anon.

Members and their families and friends
have been invited to hear Prof. Lester E.
Reukema give a tatk on Earthquakes. This
was scheduled for Monday, May 24, at
8:00 P. M. in Room 2503 of the Life-
Science building, on the Berkeley Campus.
Those of us who have heard Prof. Reu-
kama when he gets turned loose on an en-
grossing subject such as this needed no
further invitation.

We have an interesting talk scheduled
for our meeting of June 7. Robert S.
Prussia, Lighting Engineer, will speak on
Light and Lighting Effects and demon-
strate various phenomena with his equip-
ment.

e SERVICE FOR



Hundreds of units
to choose from.

*

Composition and
wire-wound types.

*

Exact resistance
and taper required.

*

Correet shafts—no
sawing or foreing.

*

Grid bias resistors
supplied where
needed.

*

Backed by most
uccurate and com-
plete listing.

Matehed?

You save time, trouble and money
when you insist on CLAROSTAT
Exact Duplicate Controls. ® These
units are right electrically, me-
chanically, visually. ® And that
fussy customer is satisfied. @® So
ask for your copy of our Volume
Control Replacement Guide.

285-287 NORTH SIXTH STREET
BROOKIYN, NEW YONK, U.S.A.

®* OFFICES IN PRINCIPAL CITIES *

"NOISE-MASTER"
No. 14
List Price $6.75

Brings in overseas signals
stronger, and eliminates
“man  made’” static on
broadcast as well as short-
wave band. For better
reception in  EVERY
location.

"NOISE-MASTER"
No. 18
List Price $3.40
First time at this popular
price . . . a SELPF-
SELECTING antenna of
the simple doublet type,

designed to clear up short-
wave reception.

"NOISE-MASTER"
No. 19
List Price $4.30

This 1z another SELF-
SELECTING model of
the doublet type, with
junction-box in the an-
tenna line. Assures finer
all-wave reception.

This trademark guarantees
the hest In antenna and
radio wire products.

Kills

HiishH
o ALL-WAVE ANTENNA ®

e ity

On Broadcast as Well as

on Shortwave Frequencies

Licensed by Amy, Aceves &
King, engineered by Corwico
. . . every Service Man knows
that's plenty to say about any
antennal Try one of these
modern units on your next in-
stallation . . . a real good will

builder for YOUI

Write for descriptive
literature

CORNISH WIRE CO., Inc.

30 CHURCH STREET

NEW YORK CITY

DUMONT

ELECTROLYTIC CONDENSERS

GUARANTEED QUALITY
NOW AT REDUCED PRICES

MR. SERVICE MAN

Regardless of the prices you pay for
condensers, you will find DUMONT
QUALITY far superior. Self-healing
prevents any possibility of breakdown
even if overloaded. This exclusive fea-
ture (patent pending) is found only in
DUMONT Electrolytics. Try an assort-
ment today and be convinced. Used by
the U. 8. Government in large quantities
—ample testimony of their true quality.

Exact duplicates for every
radio.

Licensed under U. S. A.
Patent reissue No. 19604.

| For free catalog and your nearest Dumont jobber, write to us.
SALES AND JOBBER TERRITORY OPEN

Manufactured by

Dumont Electriec Co., Inc.

514-516 BROADWAY
NEW YORK, N. Y.

Paper — Mica — Electrolytic Capacitors

TRIAD

INVITES THE TRADE
TO VISIT

BootH No. 102
o

National Trade Show
Radio Parts Manufacturers
AT
STEVENS HOTEL-CHICAGO
JUNE 10-13, INCL.

e

TRIAD MANUFACTURING CO., INC.
PAWTUCKET RHODE ISLAND

THE QUALITY NAME IN RADIO TUBES

JUNE, 1937 =*

Say You Saw It IN SERVICE
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HICHLICHTS ...

I\NTERFERENCE ELIMINATION LESSON
Recognizing a steadily growing impor-
tance of interference elimination as a profit-
builder for Service Men, the Sprague
Products Co., North Adams, Mass., makers
of Sprague Condensers, have made ar-
rangements with the National Radio In-
stitute of Washington, D. C., to distribute
a number of free copies of the N. R. L
Lesson, “How to Eliminate Man-Made
Interference.” Requests for the lesson
booklet should be made directly to the
Sprague Products Co.
°

RIDER DISPLAYS

Service Men who own the complete set
of 7 Rider Manuals can obtain two cer-
tificates, one for framing and the other for
the bill folder, as well as the display illus-
trated. These devices are intended as a
means whereby the Service Man can as-
sure his customers that he has all the in

IR axe tee oncEmamTy

oUY OF aADID sEtvICING!
TMHE MOST COMPLETE LIBRARY
OF AUTHENTIC ELECTRICAL CIR-
CUITS AND SPECIFICATIONS OF
ALL RADIO RECEIVERS MANU-
FACTURED IN THE UNITED STATES.

RIDER MANUALS 1, i STANDARD

formation needed to repair any receiver.
The certificates and display may be ob-
tained by sending the title pages from the
seven Rider Manuals together with a re-
turn address to John F. Rider, Publisher,
1440 Broadway, New York City.
[

STEWART DISPLAY

The F. W. Stewart Mfg. Corp., 340 W.
Huron St., Chicago, have added an all-
metal display to their line. The 23- by
50-in. stand is designed for displaying the
Stewart custom built radio panel plates as
they would appear on the car instrument
panel.

The display board consists of 29, 1937
panel kits, 1 tuning unit, 1 volume con-
trol (with on-off switch), 1 pair of flexible
control shafts, necessary wiring with fuse
and the display board with the panels
mounted.

An illustrated folder explaining the fea-
tures of the display may be obtained from
the manufacturer.

George and Victor Mucher looking over a

resistance brain child. George heads the

engineering activities for Clarostat Mfg. Co.,

Inc., Brooklyn, N. Y., while Vic is in charge
of sales.
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Executives of the Cinaudagraph Corp., Stamford, Conn.
L. B. Cornwell and H. H.

and H. C. Seaman. Standing:

SOLAR CATALOG

Listing their line of dry electrolytic, wet
clectrolytic and paper exact replacement
condensers, the Solar 1-R catalog also car-
ries a-c motor starting replacements.

This catalog is companion to and sup-
plements Solar catalog 8-S, general con-
denser catalog recently announced; both
are available on request {rom the Solar
Manufacturing Corp., 599 Broadway, New
York City.

°
AMPERITE CONTEST FORM

The Amperite Company, 561 Broadway,
New York City, has prepared a special
form stipulating the details of their re-
cently announced contest. A microphone
and stand is offered as first prize in the
contest in an effort to find the best name
for the stand. Duplicate prizes will be
awarded in case of ties. The ten next best

Sam  Ruttenberg, of Amperite, New York
City, inspecting a RBHn microphone re-
trieved from the Portsmouth, Ohio, flood.

The microphone still worked after having been
under water for 10 days.

WWW. americanradiohistornv.com

i

Sitting: S. R. Hoyt; H. W. Harwell
Friend.

names will receive a stand free. The con-
test closes July 1. The stand is illustrated
aud described on the form.

Copies of this form may be obtained by
requesting Bulletin  NSH directly from
Amperite.

This contest will be one of the features
of the Amperite display—booth 36—at tlie
Chicago Trade Show.

°
OPEN HOUSE AT QUAM-NICHOLS

The Quam-Nichols Co. manufacturers
of radio speakers and equipment, is hold-
ing open house at their factory during the
Convention and Show in Chicago. All
manufacturers, jobbers, dealers and Service
Men are cordially invited to visit this
plant. Here is an opportunity to see a
speaker factory in action. Capacity is 10,-
000 speakers per day. Interesting innova-
tions in manufacturing procedure and
equipment, as well as useful speaker in
formation make this trip worth while. The
factory is located at 33 Place and Cottage
Grove Ave.

°

AEROYOX CATALOG

Aerovox Corp.,, 70 Washington St.,
Brooklyn, N. Y, is issuing its largest cata
log in years—twice the number of pages
of recent editions.

Copies of the catalog may be obtained
directly from Aerovox.

Aerovox will display their complete line
at the National Trade Show, booth 62.

Tore Lundahl, sales

manager of Technical

Appliance Corp., New York City. at his desk
working on correspondence.

®* SERVICE FOR



HIGHLIG HTS—con’nnued

NATIONAL UNION CLOCKS l

National Union Corp., 570 Lexington
Ave, New York City, have released to the
service trade a specially designed electric
clock. The face glass size is 16 by 24 in. |
with a 1-in. two-tone black and
frame. The face design is in five colors
with a silver mirror.

The copy has been developed by a pat-

| RA[D) oservice |1
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ented process to produce a neon effect
when illuminated. The clock is equipped
with a switch for light control so that the
lights can be extinguished without affect-
ing the operation of the clock movement.
The movement is driven by a Hammond
motor.

National Union is giving this clock to
Service Men throughout the country with
the purchase of National Union tubes.

BOOK REVIEW

ALTERNATING CURRENTS IN RA-
DIO RECEIVERS, written and pub-
lished by John F. Rider, 1440 Broadway,
New York. 96 pages, hard covers, price
60 cents.

In this latest volume in the Hour a
Day with Rider series, John F. Rider
covers the subject of alternating currents
in a manner which should appeal to the
Service Man. In the opening sections of
the book, the Service Man is introduced
to the fundamental ideas associated with
alternating currents, such as the physical
concept of an alternating current, clear ex-
planations of the meaning of cycle, fre-
quency, amplitude, sine wave, and average,
peak and effective values of alternating
currents.

The explanations of phase are of special
interest in view of the widespread use of
phase inversion, push-pull, a. f. c,, and other
circuits which depend for their action
upon the presence of certain phase rela-
tions. From the standpoint of the service
field the author’s treatment of the subject
of sine waves and complex waves is to be
recommended. In this connection, the
origin of ‘harmonic frequencies and their

silver | '

For

Quiet Radio and Amplifier Performance,

For Radio Service Work Which Satisfies ...

CHOOSE GONTI

Insulated Carbon Resistors

Quiet, moisture-proof insulated resistors are
now the standard of the radio industry. This
style of resistor was pioneered by CONTI-
NENTAL Carbon, who now offers the choice

of bakelite or ceramic insulation.

List
I3 Watt, MYz, %“x7/32", bakelite...$0.17
I Watt, M1, 1”x9/32”, bakelite. . ... .20
3 Watt, M3, 2x13/32”, bakelite. .. .30
o Watt, G4, 1"xl/", ceramic....... .17
| Watt, D2, 134"xY4", ceramic..... .20
3 Watt, E2, 2x3", ceramic..... ... .30
5 Watt, H5, 3"x9/16", ceramic ... .50

FREE, Service Engineering Bulletin 104-B

Auto-Radio Accessories

Suppressors which do not affect the per-
formance of your car and always improve
suto-radio reception are the features of
CONTINENTAL's new 5,000 ohm insulated
spark suppressors! A complete line of igni-
tion noise suppressors at a list of only 30
cents eachl CONTINENTAL makes Filter-

noys devices for every circuit of an auto
electrical system—offering the certain meth-
od of keeping an auto radio sold—from list
prices of 40 cents to $1.00 in standard sizes.

FREE, Service Engineering Bulletin 101-A

|| CONTINENTAL CARBON Inc.|

ENTAL Carbon Products!

High Efficiency Capacitors

| mf««r{m{m«m
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Charge any CONTINENTAL condenser at
full rated voltage. Let it stand an hour and
discharge it. The crackling blue-white spark
which results is proof of negligible leakage
and high efficiencyl CONTINENTAL con-
densers range in size from small tubular T
models, to Model P illustrated above, to
Models E & L, which are available in
standard sizes to more than 20 mfds.!
Special high voltage Model W condensers
are designed for transmitters of commercial,
police, or amateur design. Ask your jobber
to stock CONTINENTAL condensers.

FREE, Service Engineering Bulleﬁn 'IO3-A

Fllternoys Suppression Dewces

Noise elimination offers the most fertile
field for experienced radio servicemen, and
CONTINENTAL  Filternoys provide the
means of capitalizing upon this market.
Filternoys are made in three types: Sup-
pressors to block interference at its source;
Rejectors to block interference out of a
receiver; and Diverters to tune out power
line interference elimination. Send 10 cents
for Handy Pocket Data on Interference,
postpaid.

FREE, Service Engineering Bulletin 105

Cieveiand, Ohio

Canadlan Plant, Toronto, Ontario

effect upon the waveform of alternating
currents and voltages is well illustrated
with numerous drawings and actual unre- |
touched oscillograms made in the author’s |
laboratory Service Men will find much of

value in this practical, well illustrated | [
volume.
JUNE, 1937 e

Simple to install.
'phones on same line.

$15.

Box 299

TWO WAY COMMUNICATION

Inter-'phones, office to office, studio to studio,
factory, shipping depts., house to garage, and
hundreds of other uses.
Modern in appearance. Any number of

per station (dealers and jobbers write for discounts).

UNIVERSAL MICROPHONE CO., LTD.

Positive in operation.

INGLEWOOD, CALIF., U. S. A,

Say You Saw It IN SERVICE

391



THE MANUFACTURERS . . .

ARVIN AUTO RADIO

The makers of Arvin auto radios, Nob-
litt-Sparks  Industries, Inc, Columbus,
Ind, have announced a low-priced 6-tube
tailor-fit auto radio complete with in-the-
set speaker and any one of the 47 Arvin
matching panel or universal controls.

The new Arvin radio is known as the
Model 9A. The chassis and speaker are
packed as one unit. All Arvin controls—
matching panel and universal types—are
packed individually. Dealers may order
any one of the 47 Arvin types for installa-
tion with the 9A.

This receiver has a 3-gang condenser
and a 5-in dynamic speaker. Many of
the improvements of the higher priced
Arvins are built into the model. The metal
case is finished in taupe morocco.

°
PANEL INSTRUMENTS

A line of low-priced panel instruments
with bridge type construction and soft iron
pole-pieces has been announced by the
Simpson Electric Company, 5216 Kinsie
Street, Chicago. This type of construction,
states the Simpson organization, has only
been available in instruments selling at
considerably higher prices. Increased initial
accuracy and lasting accuracy over a period
of years are the advantages claimed for
this construction,

‘CENTRALAB TONE SWITCHES

Centralab, 900 E. Keefe Ave, Milwau-
kee, Wis., have announced a tone switch.
The switch is available in 3 types: 1 pole,
2 positions ; 1 pole, 3 positions and 2 pole,
2 positions. The common terminal is in-
sulated from the shaft and bushing in all

¥ 1
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types. The controls are designed chiefly
for use as step-type tone controls in mid-
get receivers. The switch may be adapted
to other uses, however.
Additional information may be obtained
from the manufacturer.
.

CORNELL-DUBILIER CAPACITORS

Flexibility in mounting and compactness
in design makes the Cornell-Dubilier JR
and KR series of etched foil dry electro-
lytic capacitors valuable to the Service
Man, it is said. The type JR is enclosed
in a square silver container. The type KR,
shown mounted on top of the chassis, is
less than one-half the size of a similar

can-tvpe electrolytic.

Additional information may be obtained
from the Cornell-Dubilier Corp., South
Plainfield, N. J. :

°
ICA AUTO ANTENNAS

The Insuline Corporation of America, 25
Park Place, New York City, are market-
ing a series of 6 streamlined auto antennas.
Five are finished in chromium. The top
of the car need not be drilled to install anv
of the models.

The Moto-Whip, a streamlined antenna,
can be adjusted for city and country driv-
ing. The Hinge Whip is a telescopic an-
tenna attached to the hinge pin of any car
while the Auto-Whip is similar to the
Ilinge Whip except that it is a solid one-
piece flexible rod.

The Windo-Pole is a black Duco parker-

ized finish antenna for home use. .It is a
telescopic antenna, extends to a height of
8 feet and may be attached to any window
sill.

Additional information may be obtained
directly from ICA.

]
CROSLEY AUTO RADIO

Crosley Radio Corp., Cincinnati, Ohio,
have announced a new low priced auto-
radio receiver.

The set is complete in itself, uses five
tubes and is mounted in one piece under
the instrument panel of any make car.
One bolt mounts the receiver to the dash
and two fasten it to the instrument panel.
No remote control cables are used.

ELECTRO-ACOUSTIC AMPLIFIER

A Class A heavy-duty booster power
amplifier, designed for general p-a appli-
catians requiring more than 30 watts of
power, has been announced by Electro-
Acoustic ’roducts Co., Fort Wayne, Ind.
The new amplitier, Model A-3041, may be
used and added to the base Electro-
Acoustic Model A-1831, 15-watt amplifier
or the Model A-3023, 30-watt amplifier,
either of which will supply sufficient input
voltage for operation of any number of
A-3041 amplifiers.

The combination is recommended for
race courses, convention halls, cemeteries,
organ and chime tower installations, large
rentals, fair grounds, industrial call sys-
tems and other applications having high
power output requirements.

The Model A-3041 incorporates beam
power output tubes and is built with all
parts enclosed. Connections between the
base system and the A-3041 power stages
are made through flexible cables and plugs.

Additional information may be obtained
fl'Olll the manufacturer.

RCA RECORD PLAYERS

As a successor to the R-93 model RCA
Victor introduces the record-player model
95-A. In appearance the new instrument
resembles a chest or a cigar humidor.

To replace the model R-93-2, the model
R-94 has been announced. This instru-
ment is housed in a hinged cabinet of
walnut veneers. Both 10- and 12-inch rec-
ords can be played on the R-94 with the
lid closed. Automatic starting of the turn-
table and bass compensation are two of its
features.

The new instruments are of the tvpe
which reproduces phonograph records when
connected to electrically operated receivers.

W T
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New PRECISION

MULTIMETER No. 840

Large D'Arsonval type meter (4 x 4%,). Molded metal-
lized resistors. Shunts individually wire wound. Ball
bearing type switches. ‘'Telephone' cabled wiring.
Leatherette covered. lock-cornered cases (7% x 8'% x 4).
Weight 5% lbs.
26 RANGES: A.C. volts at 1000 ohms per velt; 0-10 v.,
0-50 v., 0-250 v., 0-1000 v.. 0-2500 v. D. C. volts
at 1000 ohms per volt; 0-10 v., 0-50 v., 0-250 v., 0-1000
v., 0-2500 v. D. C. current; 0-10 MA, 0-50 MA,
0-250 MA, 0-1000 MA. Resistance: Low ohms (shunt
methed) 0-400 ohms, 20 ohms center. Resistance as low
as Y% of an ohm. Medium ohms, 0-1 megohm. High
ohms, 0.10 megohms. Decibel ranges: 10 to +-15; -4
to 129; 418 to -+43; 430 to 465 438 to 4-63.
Output ranges: 0-10 v., 0-50 v., 0-250 v., 0-1000 v.
Model 840-P, Closed type with ]9 95
removable cover, $21. "

Precision Apparatus Corp.

821 EAST NEW YORK AVE. BROOELYN, N. Y.

Net. less test leads and batteries

' JULY SERVICE

| A complete résumé
and full technical de-
scription of new 1937-
'38 radio receivers.

PLUS |

Up-to-the-minute news

on new developments |
| in public address, |
) auto-radios, test l

equipment and many |
other valuable |
features.

JUNE, 1937 o
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' MANUFACTURERS—continued
| }

SINE-WAVE GENERATOR

The new Triumph Model 120A signal
generator delivers both r-f and a-f or r-f
| modulated with the a-f in a sine-wave pat-
tern. The generator covers a frequency
band of 100 ke to 75 mc and the audio |

|
| modulation is a tone of 380 cycles.
| A calibrated attenuator on the signal
generator provides for accurate attenuation
|of the r-f output from 0 to 50,000 micro-
volts. The oscillograph in the illustration
is a standard Triumph Model 800 3-inch
combination oscillograph and linear sweep.
Further information may be obtained
from the Triumph Manufacturing Co.,
1017-19 West Lake St.,, Chicago. |
°

| ERIE INSULATED RESISTORS i

The Erie Resistor Corp., Erie, Pa., an-
nounces a line of -insulated resistors in 4
and U5 watt sizes.

The units are called “ceramic-sealed”
insulated resistors and are completely
covered with a preformed ceramic case and
scaled at the ends with a high-dielectric
ceramic cement which bonds itself to the
insulating case, the tinned-copper terminal
wires and to the brass cap covering the
end of the solid molded carbon resistance

pin.

Both the 74 and V2 watt insulated “cera-
mic-sealed” resistors are obtainable in all
|resistance values from a few ohms to
several megohms. 14 watt unit measures
approximately 74 by % in. The %4 watt
size measures 4 by 34 i Both sizes
have 2-in. tinned-copper terminal wires.

.

UTC PREAMPLIFIER

The TUnited Transformer Corp., 72
Spring St.,, New York, N. Y., have just
brought out a preamplifier which obtains
its power supply directly from the main
amplifier. It incorporates a 6F5 resistance
coupled to a 6C5 providing 60 db of gain.

The input is high impedance and the out-
put provides universal line impedance. Fil-
tering is provided in the preamplifier to
assure low hum level. If desired, a sep-
arate power supply can also be obtained
for this unit.

Say You Saw It IN SEervice

POWER TYPE WIREWOUND

RESISTORS

Coated with a cement that is treated with
live steam in" the process, these resistors are
absolutely not affected by moisture. An alloy
resistance wire is used for the element, which
has a negligible change of resistance with
temperature. This wire is hard soldered to
the lugs so that there is no possibility of the
connection opening.

Made in various ratings from 10 watts up,
in both fixed and variable types . . . sizes
from 25 watts up are provided with mounting
feet . . . variable resistors are each provided
with two sliders. . . .

FOLLOW THE ARROW
AND YOU FOLLOW THE LEADER

MICAMOLD

PRODUCTS CORP.

Flushing and Porter Aves., Brooklyn. N. Y.

AUTO-RADIO

TRANSFER JOBS MADE EASY
WITH Pre-Assembled UNIVERSALS
Universal Dashboard Controls have opened up a rich
new market for extrs profits. Now you can transfer

ANY set to ANY car in only a few minutes’ time.
Mail the coupon today for illustrated Catalog.

Beautifully-finished dash-
board plates custom-styled
for perfect match. Stocked
for all car models (1937-
36-35).

No fussing around with
loose parts. Sinale-unit
control head—ready to siip
into the dashhoard open-
ing. Hooks up with any set.

AT THE RADIO PARTS SHOW

JUNE 10-13
See the “MAGIC PRE-ASSEMBLER”

72 different parts miraculously transformed into
one single unit! Come to Booth E—Stevens
Hotel.

Universal

DASHBOARD CONTROI.S

UNIVERSAL CONTROLS, INC.
21-07 40th Ave., Long Is. City, N. Y.
----—-

Flease send your new
Catalog D-4

Address
[J Dealer

I} Service Man [J Jobber
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@«NUFA?:TU RERS—continued

OPERADIO 55-80 WATT AMPLIFIER

The Operadio Model 855 incorporates
four channel input, volume expansion,
volume compression, visual overload in-
dicator and visual output indicator. An

T - 5]

F

equalizer is also used for tone balancing.
Twelve tubes are used in the six stage
high-gain unit.
Specifications and other details may be
obtained directly from Operadio Manufac-
turing Co., St. Charles, Ill. Write for

catalog S-12.
.

WESTON "MATCHED TWIN"

A servicing set, comprising both the
Weston 20,000-ohm-per-volt analyzer and
its “matched twin” tube tester in a single
portable case, is now available to Service
Men., Though the two instruments are
electrically independent, it is said, that they
form a balanced operating unit in function
and design.

The flexibility of this dual-unit arrange-
ment makes it possible for those who al-
ready own the supersensitive analyzer to
utilize it as part of the new combination
instrument by transferring it from its pres-
ent case.

The “matched twin” servicing instru-
ments may also be used conveniently for
workshop panel mounting. This permits a
symmetrical arrangement for built-in shop
equipment.

Additional information and prices may
be obtained from the Weston Electrical
Instrument Corp., Newark, N. J.

WEBSTER INCREASES
INTERCOMMUNICATING LINE

Webster-Chicago has added two sys-
tems and have revised and improved their
two previous systems, for interoffice com-
munication. All systems are now contained
in plastic cases and can be secured in
various color combinations.

Webster-Chicago has planned a complete
display of their intercommunicating sys-
tem line at the National Trade Show.

Additional information can be obtained
directly from Webster Co., 5622 Bloom-
ingdale Ave., Chicago.

FOX SPEAKER UNIT

The Fox Sound Equipment Corp,
Toledo, Ohio, announces a 10-watt Alnico
permanent magnet type dynamic unit. The
unit contains the regular Fox type dia-
phragm, is enclosed in a water-tight alu-
minum case and is equipped with a stand-
ard connecting flange.

A one-piece metal diaphragm, electric
dynamic units, aluminum trumpet horns,
the B-5 Universal baffle type horn, and
low level speaker, are among the items
manufactured by the Fox Sound Equip- -
ment Corp.

394

MALLORY VIBRAPACKS

To provide portable power for radio
transmitters, p-a equipment and similar
apparatus, P. R. Mallory & Co., Inc,
Indianapolis, Ind, have introduced a line
of six-volt power supplies, called Vibra-
packs.

The two high voltage models of Vibra-
packs have a maximum rated output of
300 volts, 100 ma of rectified d-c with
three lower voltages of 275, 250 and 225

volts available at the turn of a tap switch.

The lower voltage models of the Vibra-
packs deliver 200-, 175-, 150- and 125-volts
output and may be used for converting
110-volt a-c receivers for 6-volt battery
operation.

Mallory Vibrapacks are manufactured in
both synchronous or self-rectifying types,
and in interrupter or tube rectifying types,
the latter are required only when B-— can
not be at ground potential.

Additional information may be obtained
directly from P. R. Mallory & Co., Inc.

UNITED SOUND AMPLIFIER
The United Sound Engineering Com-

pany’s amplifier Model 20-E, shown in the
accompanying illustration, is an example
of recent design in 6-volt d-c, 110-volt a-c
amplifiers and includes the electric eye
monitor, Complete details of the 20-E
are given in catalog 107S which may be
obtained directly from the United Sound
IZngineering Company, St. Paul, Minn.

DEPENDABLE TEST INSTRUMENTS

The Radio City Products Co., New York
City, announce their Dependable Models
306 tube tester and 701 signal generator.

The tube tester is designed with a view
toward future advances in tube types, it is
said.

The signal generator features attenua-
tion from 1 microvolt to % volt through
a constant impedance ladder network of 5
steps. The frequency range from 125 kc
to 60 mc is covered.

Radio City Products Co. will display
their products at booth 67 at the National
Trade Show.

Additional information on Radio City
Products may be obtained directly from the
manufacturer,

UTAH P.M. SPEAKERS

Utah Radio Products Co. have expanded
their line of permanent magnet dynamic
speakers. Thirty-four models are availa-
ble, with cone diameters ranging from five
inches to fourteen inches, employing mag-
nets weighing from five to forty-six ounces
and with output capacities as high as thirty
watts.

Inquiries on specifications and prices are
invited. Visit booths 69 and 70 at the
National Radio Parts Trade Show, or
write Utah Radio Products Co., Orleans
St., Chicago.

PRECISION MULTIMETER

Precision Apparatus Corp., Brooklyn,
N. Y, announce their Model 840 Multi-
meter with five a-c voltage ranges; five
d-c voltage ranges; four d-c ranges; three
resistance ranges and five db ranges. The
instrument uses a square type meter (ap-
prox. 4-in.) and has an accuracy of 2
percent.

Additional information can be obtained
from the manufacturer.

VOCAGRAPH AMPLIFIERS

Vocagraph amplifiers and portable sound
systems, announced by the Electronic De-
sign Corp., 164 N. May St., Chicago, feature
a reproducing principle termed ‘“Hushed-
Power.” It is claimed that this develop-
ment makes possible an amplifier with
greater usable power output than can be
achieved through former designs.

These amplifiers are offered in output
ratings. of twenty, forty and sixty watts.
All have streamlined cases with built-in
monitor speaker and indirect lighting of

the entire control panel.

An engineering bulletin, entitled “None
Have Dared,” may be secured without
cost directly from the manufacturer.

e SERVICE FOR



6 New Auto Antennas by I C A

EAGLET

Twin  Flow
A handsome
Broadeast and
Short Warve An-
tenna  Utiliz-
ing the Doublet
system of neise
cancellation.
Chromium _fin-
ished, no drill-
ing on top of
car. easily in-
stalled any
ype of auto.
installation)
4.25

L
No. 4507 (Open windshield

List .
No. 4506. (Permanently closed windshield)
List $4.50

HINGE-WHIP TELESCOPIC
ANTENNA

As illustrated; triple chrome
tends from 27" to 507,
hinge pin of any ecar.

lead in and hardware....

AUTO-WHIP NON TELESCOFIC
ANTENNA

finish; ex-
Attached to
Complete with

$2.50

Similar to Hinge-Whip in mounting. but
in une 40"’ length. Completely assembled.
LASL oeveecrienvvasnsaasansassansnss $1.85

WINDO-POLE HOME ANTENNA
Kastens to the window sill: telescopic,
extending to 8 feet. Black Duco finish.
Ideal for Broadcast and Short Wave re-
ception. Lomn-
plete ....$2.25

MOTO WHIP
Streamlined
Trinle chrome
finish, 62"
length: adjust-
able for city
and country
driving. Easily
installed. Used
on any type
car. Complete

$2.25

write for FREE illustrated descriptive folder on
Aute Radio items and complete ICA Catalog.

INSULINE CORPORATION

OF AMERICA
25 Park Place, New York City
Mfg. Radio Parts since 1921

FREE
v~ 1938

Standard Brand
Radio Catalog
Listing more
than 500 sets

SERVICEMEN and RADIO SALESMEN—
represent MODELL’S in your territory and
establish an independent business for yourself
without a penny of investment.

We carry RCA - Phileo - GE - Zenith — and many
other makes of home electric sets, auto and boat sets,
farm and camp sets of Nationally known manufac-
turers. Every set is brand new, guaranteed perfect
and shipped in the original factory sealed cartons.
Send for this new catalog TODAY. Write to Dept.
R and mail to address nearest you.

{/

-
Radio- ™" Dividios
NEW YORK, N. Y., 58 Cortlandt St.
CHICAGO, ILL., 56 W. Washington St.
ATLANTA, GA., 57 Forsyth St.

MODELL’S — WHOLESALE
RADIO DIVISION

500 Nationally known Standard Brand Radios—also
your agency proposition on how to make money with-
out ary investment.

JUNE, 1937 e

|
|

Send me free the new 1938 catalog listing over I l

_MANUFACTU RERS—continued

SYLVANIA TYPE 6T5

Hygrade-Sylvania Corporation, Empori-
um, Pa., have announced the type 6T5 tun-
ing indicator tube. The 6T5 is designed
for operation on 6.3 volts at 0.3 amperes.

Sylvania type 6T5 is a new tuning indi-
cator tube which has operating conditions
similar to those for the 250 volt rating of
type 6GS5. It differs from the 6GS5 in that
the visible indication is annular in shape.
The lighted portion covers only a very
narrow region at the periphery of the tar-
get when no voltage is applied to the con-
tral grid of the tube. When negative volt-
age is applied to the control grid the width
of the fluorescent ring increases until it
covers practically all of the target. Changes
in annular width, or diameter of the
shaded section, are more readily detected
than are changes in the shaded angular
sector when type 6GS is employed.

Technical data and characteristics can
be obtained directly from Hygrade-Syl-
vania.

°

SHURE STETHOPHONE

A new improved non-acoustic piezoelec-
tric stethophone, Model 60A, is announced
by Shure Brothers, 225 W. Huron St,
Chicago. The new device is designed for
pickup of heartbeats and chest sounds for
reproduction and recording.

Extremely faint noises can be heard
clearly and fully with the stethophone
which would be difficult or impossible to

detect with the ordinary stethoscope. The
stethophone is specially designed for high
sensitivity to vibrations produced by the
body and insensitive to ‘“air-borne” or
acoustic sounds. An outstanding feature of
this new model is the anti-feedback design
which permits the stethophone to be used
near loudspeakers without acoustic feed-
back.
®

WRIGHT DECOSTER CABINET

Wright DeCoster, Inc., St. Paul, Minn,
have announced a suede vehicle cabinet of
modernistic design. A black grille is used

which contrasts with the taupe cabinet.
Chrome plated metal ornaments are at the
top and bottom.

Across the back of the cabinet is a 4-

)

inch metal strip with a single stud for
mounting. This arrangement makes the
cabinet carry the weight of the speaker.
The cabinet also has holes on the bottom
for base mounting. The cabinet is square
with rounded corners. Sizes are available
for both 8- and 10-inch speakers.

An illustrative and descriptive sheet
may be obtained directly from the manu-
facturer.

Say You Saw It INn SERVICE

www.americantadiohistorv.com

ELECTRIC RAZOR
FILTERETTE

Ends Interference
Caused By All

Electric Razors!

Electric razors are fast becoming estab-
lished as the perfect shaving device.
Well over three million are now in use
and the number of new users is growing
rapidly. Electric razors invariably cause
severe radio interference.

You can share in the profits of the rapid-
ly mounting electric razor sale by selling
the new TOBE ELECTRIC RAZOR
FILTERETTE. Simply plug it in to the
socket. This unit reduces interference
remarkably. Early morning programs
will again be popular in electric razor
homes. List price, ONLY $1.00.

There’s a Tobe Filterette
For Every Noise Problem

Of course, there’s a complete line of larger TOBE
FILTERETTES carried by many jobbers. TOBE
is widely acknowledged as the leader in noise
reduction. Don’t think that just any filter will

do. . . BE SURE YOU INSIST ON THE
ORIGINAL and the BEST . . . TOBE
FILTERETTES!

. &_=m ql ;

FILTERETTES
Skilfully Manufactured by

Tobe Deutschmann Corp., Canton, Mass.

.....and don’t forget
At the CHICAGO SHOW

June 10th to 13th
See the new

TOBE LINE
FILTERETTES—CGONDENSERS
INSTRUMENTS
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Designed to Withstand
ROUGH FIELL
SERVICING

See Our Display, Booth B U Y ) "1 @\G »
4 1

123, Radio Parts Show,
'.-‘?.V.‘h'a\\i\ﬁ'\

Hotel Stevens. Head-
quarters for Practical
Servicing Testers.

e For That Duplicate Set of
Servicing Instruments Advocated
by Leading Radio Servicemen

® The Ranger-Examiner Model 640 Free Point Tester has eight auto-
matic switch type and ten single action jacks. Five sockets for any
type radio tube.

Model 740 Volt-Ohm-Milliammeter has 3" Square Triplett Precision

Instrument. Scale readings: 10-50-250-500-1000 AC and DC Volts
at 1000 Ohms per Volt (DC Accuracy 2%;: AC 5%);: 1-10-50-250
DC M.A.; 0-300 Low Ohms; High Ohms to 250,000 at 14, Volts.

(Rheostat adjustment for 13l Volts for Ohm readings to 2l
Megohms.) Batteries may be added permitting such readings in
250,000 Ohm steps. Low Ohms to /5 Ohm with 25 Ohms in center

of scale. Backup circuit used. Current draw is only | M.A.

ALSO AVAILABLE AS SINGLE TESTERS,

Model 640-740

COMBINATION VOLT-

OHM-MILLIAMMETER and

FREE POINT TESTER
No Extra Cases to Buy

READRITE METER WORKS
| 617 College Dr., Bluffton, Ohio

|
Please send me more information on Model 640-740; [ ] Mode! I
|
1
I
I
:

I 640: [[] Model 740. | am also interested in

l Name
I Address

PRECISION
BUILT

ONLY $2 700

State

LCify

—
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Velocity MICROPHONES Carbon

“v” SERIES
An efficient all-feature velocity mi- %M
crophone, preferred by broadcast,

sound and public address engineers Co NDENSERS

throughout the world. Three models
For competently engineered condensers— Patent

] —$35.00 to $75.00, list
Write for complete descriptive litera- specify CURTIS—High voltage 550, 575, No. 1,950.332
\ 630 volts. Exact Duplicates and all the !

ture lmmedl?;;(e’l'y‘SERlES. low voltages from 6 to 350.
Three models with genuine quality, listing
from $19.50 to $29.50. Also a Static- Velocity
. mode!l at $20 list.
Five popular carbon “mikes” from $5 to $25
list. Repair service on all makes.
Ashk Your Jobber
ELECTRO-VOICE MFG. CO.
332 E. COLFAX AVE. SO. BEND, IND.

Write today for complete catalog.

CURTIS CONDENSER CORPORATION

'm' . i

a Pet Around Your Own Shop

Send for him—he’s FREE. You can dress him
in a rubber insulator and he’s absolutely harm-

= less! Mueller Alligator Clips are trained to
“a 1 | eadio m‘;::‘om- crawl into any kind of a hole and bite hard.
au.m":““unﬁ““ WRITE FOR CATALOG 690 AND FREE SAMPLES

100 1ve ©an. C. .
“Rﬁb\te-““%&? ,‘t“;‘@n\o“ CORP ! | Mueller Clips Are Stocked by Jobbers Everywhere

5 \4 y
depe™ T ginte LAM y 2
N e s | Tt

D bo |
‘(EN'“A ower® ! 1583 East 31st Street, Cleveland, Ohio

R Aco N PIONEERS || [ 4/crican’s New DYNAMIC

A c A I N ! 50 Oh (High or Low Impedance)
ms 10,000 Ohms
@ Permanent Magnet D-5 i (237.5;10‘ Pedonds CbDI-sd-I:lr) List 3250
-~ . oth include ' Cable an ug
7L Horn Units

® Rugged
These efficient P.M. units require no outside

excitation. Available in two types; both the [ ]
36% Cobalt steel and the newest high flux Excellent Frequency Response
® High Output

Alnico type magnets are used to supply maxi-
® Low Price

mum flux density in the air gap.
® MULTI-PURPOSE

Also manufacturers of Ken-Rad | Electris Lamp? ‘

Cast bronze case, completely enclosed, makes unit water tight.
Continuous operating capacity 10 watts. Peak load capacity 30 watts.
15 ohm impedance at 1000 cycles. X X .

Electro-dynamic type units also available in all sizes,

CON'S catalog S-6 describes the complete line of Horns, . )
gﬁctro-dyn::z; ogUm'ts asrf;' Acoustical Sound Projectors. ggﬁbéo[\'lsg;td:ﬁtékg)z’HDOl;V[\;Z%{”{?CT"A?\’%ngﬁzld" AcggE%ggklgﬂg
RACON ELECTRIC CO., INC. | AMERICAN MICROPHONE COMPANY, Inc., Ltd.
52 EAST 19th STREET NEW YORK CITY | | 1915 S. Western, Los Angeles, Cal.

= mmunm i Hlnnu'/ e - 2 'wm'u'r

THE NEWEST BOOK IN RADIO

THE SUMMER AND EARLY FALL EDITION of the 1937
Radclek Profit Guide is the most complete and up-to-date
radio parts book ever published. The only absolutely NEW
parts beok in Radio! New repair parts. New test instru-
ments. New auto radios. New home receivers . . and New
P.A. equipment. Contains the most extensive listings of re- ||| _ VY A7 AN~ === === ==——==ss===== -
placement cnndensers, resistors, volume controls, transformers,
and auto radio parts and accessories ever assembled under one
cover. Over 12,000 repair parts always in stock ready for
immediate shipment.

RADOLEK SERVICE 1S FAST AND DEPENDABLE.

W 57

701 W. RANDOLPH, CHICAGO, DEPT. R-i
Send me the Radolek Radio Profit Guide FREE.

There's no Sit-Down, Lay-Down, or Slow-Down at Radelek Name ..........-. ) .
our organization is geared-up to serve you best, to give you

what you want when you want it and at the Right Prices. Address B L LR
Send for your FREE copy of this Big New Book NOW! Serviceman r Dealer?D Experimemer?D

JUNE, 1937 e Say You Saw It IN SERVICE 397



ACDC AmperiTE

WITH STARTING RESIS TOR’

/B Prevents Untimely Burnouts

When your set is turned
on, the Paotented Auto-

matic Starting Resistor AMPERITE

allows only 75 volts to pass

through. . . Then it in- BALLAST

creases the voltage to W

normal os the tubes warm SIARING
v LINE RESISTOR

up. thus preventing sudden —

overloading and burnouts,

Only 3 types of AC-DC AMPERITE are required to replace any of the 60
types of AC-DC ballast tubes. NEW LOW PRICE: List $1.00. {Also new
low price on replacements for 2-Volt Battery Sets, List $1.25.)

WRITE FOR
CHART CVS

561 BROADWAY NEW YORK

We're not at the show. We're
so busy that we just couldn’t
make it. But congratulations
on a grand attendance . . . and
bear in mind that when vyou
want antenna systems, insula-
tors, jacks, plugs, auto radio
essentials, cable, wire or any of
a score of other good radie
products . . .

there’s one name that has stood out
from the crowd for more than 16 years.

MANUFACTURERS, JOBBERS, SOUND MEN
Do Your Public Address Systems Suffer
“STAND-TOSIS"

EASTERN MIKE STANDS not only
add appearance to your systems, but
also give it that desirable professional
touch. Write for NEW CATALOG
covering the EASTERN "SELECT-UR-
OWN" line of over 77 distinct micro-
phone floor stands. A model for
every purpose.

EASTERN MIKE-STAND CO. |

56 CHRISTOPHER AVENUE BROOKLYN, N. Y.
PHONE: DICKENS 2-3538

BROWN DEVIL

from

WIRE WOUND
RESISTORS

Here is the ideal replacement resistor, OHMITE
construction and specially developed vitreous
enamel coating insure long. trouble-free service.
10 and 20 watt sizes; resistance values through
100,000 ohms. Ask your jobber or send for

l

OHMITE

MANUFACTURING CO.

Manufacturers of Rheostats,
Resistors and Tapswitches

4827 Flournoy St. |
Chicago, IIl. ]
I

Say You

Saw It IN SERVICE °

THE Group Subscription Plan for
Service enables a group of service men,
dealers or jobbers to subscribe at one-
half the usual yearly rate.

The regular individual rate is $2.00 a
year. In groups of 4 or more, the sub-
scription rate is $1.00 a year. (In
foreign countries, $2.00.)

The service departments of thousands
of dealers, independent service men,
etc., have used this Group Plan for
years, in renewing their subscriptions
to Service.

Each subscriber should print his name
and address clearly and state his occu-
pation—whether a dealer, jobber, in-
dependent service man, service organ-
ization, etc.

Remember this Group Plan
when Your Subscription Expires

(Service)

Bryan Davis Publishing Co., Inc

19 East 47th Street New York, N. Y.

SERVICE
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“We Don’t Keep Them—We
Sell Them” is what any Solar
jobber can say about “little
giant” Dry Electrolytics. The
reason is in the condenser
itself: it is there you find

QUALITY ABOVE ALL!...

Y ELECTROLYTIC

MPACT DR
S CAPACITOR

$C. €O
SOVA esae




COMPARE THESE FEATURES

40,000 ohms impedance
Matches direct to grid of input tube
Triple chromium-plated finish
Modern streamlined appearance
Added eye appeal for every installation

Admirably suited for universal applica-
tions, including amateur ficld

Dynamic type— pressure operated
Insensitive to mechanical vibrations
Requires no excitation or power supply

May be located from one to over 1,000
feet distant from amplifier

Not affected by temperature, humidity or
barometric pressure

Completely shielded—not affected by r-f
or a-c fields

Engineered and guaranteed by RCA
30 feet of shiclded cable

SPECIFICATIONS
Type: Pressure operated
Impedance: 40,000 ohms
Average Operating Level: -68 db
(10 bar signal across open circuit)
Frequency range: 100 to 6,000 cycles
Dimensions: 2 5-8" wide, 3" high,
3 3-8" deep
Net Weight: 1 1-4 Ibs.
Shipping Weight: 3 lbs.
Finish: Polished Chromium
Stand Fitting Size: 1-8" Pipe Thread
Cable: 30 feet shielded

LIST PRICE

$29. 95

LESS STAND

Here's the new RCA ngh Impedance
Aerodynamic Mike!

e s Small, Streamlined Microphone offers
P 40,000 Ohms Impedance!
Matches Direct to Grid of Input Tube

Once again RCA makes available a

phone offers. Remember, it's a prod-

Two New Mike Stands

At left is shown stand
MI1-4074 which is con-
tinuouslyadjustable
from 20 to 55 inches.
Price $16.50. Above,
microphone stand MI-
6227, excellent for
table or hand use. 6”

@& high, list price $3.75.

quality microphoneata verylowprice.
Note the many splendid features
listed above that only thisfine micro-

uct of RCA and incorporates all the
manufacturing and technical skill of
this organization. Write for details.

RCA presents the " Magic Key” every Sunday, 2 to 3 P.M., E.D.T., on NBC Blue Network

0 222575 FOR PROFIT

RCA MANUFACTURING CO., INC., CAMDEN, N. J.
A Service of the Radio Corporation of America

WwWwW-americanradiohistorv-com



