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-—and you can build the
finest Radio Receivers
Quickly and Easily

It takes but one or two evenings, using only the simplest tools to construct, at
©! me, any one of the big, popular receivers shown on this page. -

All, you need is the well known CONSRAD Pattern that covers this particular
rec civer. CONSRAD Patterns are marvelously simple. You don't have fo
mez sure the spacing on the panel board or the placing of the parts. It is all
dra¥ yn for you on the Blueprints the same as indications are given on a lady's
dres’ s pattérn.

And ysu don't have to use 100 different tools to complete the job—just six or
seven "ordinary tools found in every household. A screwdriver, a pen-knife, a
PAir ¢ f pliers, etc., and you are ready to go ahead.

Visit 3 your nearest Radio Dealer, ask him to let you look at some CONSRAD
Patter 16, sclect the one you want. Pay the Dealer 50c and you have complete
instruct jjons and blueprints for the construction of the Receiver.

IF YOUIR DEALER CANNOT SUPPLY YOU, WRITE DIRECT, MENTIONING
THE REICEIVER YOU WISH TO BUILD AND ENCLOSING FULL PRICE.
REMEM BER: CONSRAD Patterns—only 50c—give complete full sized blue-

prints atd instruction booklet. Everything ready to build.

The C:ONSRAD COMPANY, 233 Fulton St., New York

Consrad

EVERYTHI'NG IN RADIO BOOKS, PATTERNS AND DIAGRAMS

SUPER-HETERODYNE

THE TROPADYNE




RADIO KEVIEW

HOW TO MAKE
YOUR OWN

Speech Amplifier

ICROPHONE Transmitter Buttons have been used for a number of years to

make powerful sound transmitting elements.

These very sensitive amplifiers

offer every “Radio Fan” the means of building his own powerful speech amplifier.
We offer herewith to the constructor these special Amplifier Units.

These units carry about % ampere without heating beyond a safe limit, which current at 10 ohms
resistance will correspond approximately to a power of ¥ watt.
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FIG. 1 shows the amplifier unit, actual size.

FIG. 2 shows how the unit js attached to a telephone receiver. The first
procedure 1s o’ mount the unic on the dwpheagn of 2 \dleghate receiver,
“ihich usually is a high resistance telephons, elther 1,000 or 1,500 ohms

Next we select the loud speaking telephone, Tf a low resistance telephone
is avaiable R Should Have for makimum ifciency an tpedance”cqual to the
resistance of the amplifier unit, or about 83 it is conneeted up as shown
I Eibre 51 & ¥ e telephin. recciver 1n ueed I this Elrouit Wik a Solt
Storage battery.

Ty feleplones taken from a good double headsct of 2,000 to 3,000 ohis

are employed in Fig. 4, one at the
¢ i3 one instru-
it i combination, e transformer.
“connection, he impedance of the telephone,
b et et okt spmal e eedutinos oF e it Dot b

These and innumerable other interesting experiments are
y amateur should have at least
A four-page instruction

85

supply which we have is very limited, so to avoid dis-
3 r your convenience use the coupon
All orders filled in the order in which they are received.

The Press Guild, Inc., 66 W. B'dway, New York, N. Y.

possible with these amplifiers.
one or two in his “Lab” or work
pamphlet is sent with every unit.

SPECIALLY PRICED

While they last

0p.

OR TWO FOR $1.50

The
appointment order today
herewith.

the impedaice of the telsphone in Fig. 4 is much higher than the resistance
S8 e it iy e 200 i 2 kreats . ansiamer RavivR 5 weps
Tatia i uséd fo' match up'the. resistance of the wnit with the hapedancs of
e ‘loud 'speaking ielephone. In efher words, the primary coil of she trane
o oM e 2 e (M it e sometiner catied <, '€

e high resistance
Radio Store and is
ormer, designed primarily
A Gvlt batiery gives the et resulis.
1 e it il whry From oL 25 ampere.

" Hanstoemes ey be purchasen oo
-alled a microphone transformer o ‘modulation transforme
fo use'in radio. transmitting sci

The'urrent passing throug

§ shows a_circuit for fur

NOT MORE THAN SIX TO ANY ONE CUSTOMER.

suiLp, 66 W. B'dway, New York, N. Y.
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Enclosed find ¢ for which send me

postpaid 25 amplifier units as advertised.
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Town State.
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RADIO REVIEW

The tiny impulses that reach
your radio receiver are
measured in Millionths of
Watts—Yet they produce the
magical wonders of radio

The most remarkable fact in radio is that only the most infinitesimal
portions of the power sent by a broadcast station strike your receiver.
Instruments of marvelous delicacy must be used to measure the power
of an incoming signal.

Yet a radio receiver is a remarkably simple piece of apparatus—thousands
build their own receivers with undeniable success.

You can get the most from this weak impulse, and preserve the full value
of your set, whether it is home built or bought complete with a little
knowledge of what is going on in your receivers and where to look
for trouble.

The books described on this page have been written with the needs of
the average radio listener in view. They are inexpensive, easy to under-
stand and contain just the information you should have while operating
a receiver,

Books are 25¢ each, within the reach of everyone. They offer the sim-
plest and most inexpensive way to understand Radio.

SELECT THE BOOKS YOU NEED AND ENJOY YOUR
RECEIVER TO ITS FULLEST VALUE.

THE E. I. COMPANY, Inc.

233 FULTON STREET NEW YORK, N. Y.



of the
Latest Radio Hookups
PPRECIATIVE and encouraging letters concerning the Radio Ency-

from the Radio Press of the World
In This Issue
S. GERNSBACK’S RADIO ENCYCLOPEDIA
clopedia, which forms a part of each issue of Rapto ReviEw, have
m
=

A Digest VIE h/>

Sixth Installment
been coming to us from considerable numbers of our readers,

q We should like, however, to get some closer comment as to the specific
practical use that radio followers derive from this section of our publica-
tion. And we should be pleased also to receive such constructive criticisms
as may occur to them in looking for, or applying given information in the
Encyclopedia.

q Are the definitions clear enough to be thoroughly comprehended by a
non-technical reade:

q Are the diagrams and illustrations as complete and detailed as desired ?

q Are there any definitions omitted which the reader or amateur con-
structor might expect to find? Is there still further material he needs for
his work, which should have a place there because it is also generally
needed, but which still has not been covered ?

oIS=———=n=———(]

q Should the definitions now included be elaborated further?

 We aim to make this department of Rapio Review above all else
thoroughly usable, to present data that will be adequate, inclusive, and
readily available—in other words, to make it in arrangement and contents
a working Encyclopedia.

q To do this at all points we need your suggestions and co-operation, On
the points outlined above the experiences and expectations of our readers
would be our most accurate guide. They represent questions which we
should like very much to have answered by our readers themselves.

The Consrad Co., Inc.

233 Fulton Street PUBLISHERS New York, N. Y.
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Vol. 1

How to Build the New Rasla ‘‘99’’ Reflex

A Selective Three-Tube Reflex Receiver Employing

OW that the reflex systems have
been advanced to a relatively high
state of perfection, and the number of
tubes necessary for loudspeaker recep-
tion reduced to a comparative mini-
mum, it is only fitting that these

UV199 Type Tubes

similar tubes. Mr. Barbley tells the
complete story as follows :

The unusual high standard of per-
formance obtained with the circuit de-
scribed has a number of contributing
factors, the most important of which is,

e ——
tube. TIn fact, it is safe to say that in
numerous instances where these tubes
have been used in circuits designed for
storage battery tubes, the results have
not been up to expected standards, pa
ticularly in regard to volume,

il ot sg
methods should be applied to the
smaller tubes, capable of dry cell opera-
tion. . Barbley, writing in the
New York Evening Graphic radio sec-
tion, has given circuit diagram and full
details of an excellent three-tube reflex

employing UV 199, C 299, UX 199 or

reflex showing the layout of the set,
Becumse when the rotary plates of the straight ns {requency condensers are fupned

Caretully observe

perhaps, the proper design and proper
constants of the parts used. There are
several requirements which must be
met in order to get the most from the
199 type of tubes.

Very few of the popular circuits are
designed exclusively for this type of

Iliustrations by

e X Sy G
the relative posi

the parts

e are S o o comtest 1S ond S e st

result there are many who feel that
this type of tube is nut capable of “de~
Livering the goods.”

Chis reflex circuit owes its high effi-
ciency to a careful consideration of the
constants and design necessary to make
the 199 type of tube talk up. Conse-

5



quently, we have a powerful, compact
set, capable of pclftmmmfc at least
cqual to, or superior, to many circuits
employing a large number of tubes. It
is casy to build, extremely selective,
and because of its small size—7 by 14
inches—can readily be used as a port-
able set whenever desired.

RADIO REVIEW

emphasized,dhe side bands are
Selectivity at the
is not the case with

tivity
more or less cut of
expense of clarity
this circuit.,

Fixed Crystal Detector

A fixed crystal detector is used; and
it is interesting to note this point—that

LA SA GND +A-B -A+C -C +B
M [ {0 @D [ (@ [
—r —\_ﬁ =

essary retuning. A fixed crystal with
a predetermined contact eliminates
these undesirable features.

It is understood that in many circuits
of this type the first tube receives only
a part of the load to speak, the re-
flexed tube receives more because it is
doing double duty, and the output of

ﬁﬁlmmmmﬂ,

3
a

{

Picture wiring diagram of the Rasla set.

Circuit Description

The circuit itself cannot be classed as.
new, or tricky, for it is a simple reflex
it, with one stage of tuned radio
frulmnc\' amplification  preceding a
reflexed tube, which serves a double
purpose of radio and audio amplifica-
tion, and is followed by one step of
strajght audio amplification. Yet, judg.
ing by results, which is the final and nll
important test in any circuit, a new
standard of reception is established.
This will appeal to many, because no
technical | is needed to build and
wire this circuit and no expensive parts
are necessary.

s far as qmm)» of reproduction is
concerned, this circuit has something to
brag about. The cone type of speaker
provides an excellent test for tlelermm—
ing quality of reception or distort
and tests conducted with this ty pe m
speaker cl@rly demonstrated its tonal
quality to be far above average and,
furthermore, it shows fairly equal am-
plification at all frequencies. This is
more or less unusual, since it is well
known that where exceptional sclec-
6

While the new straight

frequency conden:
i be followed for layout and w

a reflexed tube with a crystal detector
is superior to a regenerative tube de-
tector, which can be mathematically
proved. This fact, together with the
correct design of parts for the charac-
teristics of the type of tube used ac-
counts to a large degree for the sensi
tivity, selectivity and volume of this
reflex circuit. Regarding the crystal
itself, a fixed crystal is used for the
simple reason that when other types
are employed and adjustment is heing
made we invariably encounter an an-
noying squeal or howl.

Not only does a fixed crystal elim-
inate this noise, but it must be remem-
bered that in a sensitive circuit such as
this a different point of contact on the
erystal changes values. Tor example,
for a given setting of the detector,
coupling and tuning is adjusted for a
certain \\'Z\\'C-lcn;{ﬂl. and should contact
be changed to a poorer point on the
crystal, the volume will be less and the
coupling too close. Vice versa, with a
Detter contact point coupling will be too
loose to absorb any additional energy,
resulting in the tube oscillating or nec-

shown in this drawing the rest of the diagram

both tubes being forced on the last,
with resultant overloading and distor-
tion. Only by proper design, and this
brings us back to proper constants, can
the entire load be distributed as equally
as possible, therehy making each tube
carry its full share. It was an equal
distribution of this load which pre-
sented a problem in this circuit.

Another problem which was success-
fully solved, and was absolutely essen-
tial for successful performance, was
that the inductance of the grid circuit
and the radio frequency transformer be
so designed that oscillations occur over
the entire range of bro: drlust waver
lengths, with the type of
method has been prmuled (or 1h<0rh-
ing or neutralizing surplus energy, in
order to control the oscillations at any
wave-length, Maximum_efficiency in
any receiver lies just below the point
where the circuit is ready to break into
oscillation.

Gireuit Efficiency

The theoretically perfect receiving
set, giving 100 per cent efficiency, is



almost an impossibility ; but this reflex
as far as is practically pos

When tested, Jlungwnle of
a standard three-tube regenerative set
using an equal number of tubes, su-
periority was clearly indicated. On
of the numerous tests for hoth sens
tivity and selectivity, and also volume
was as foll tation WFI, Phila-
delphia, 305 meters, was first tuned in
on this reflex cireuit with good volume
on the loud speaker. Tt was impossibl2
to pick this station up with the other
receiver. § for the sensitivity.
Station WOR, 405 meters, was then
tuned in and the volume on the sct
described was so far superior to the
standard three-tube regenerative that
comparisons were out of the question.
Incidentally, it was a very simple mat-
ter to tune in WFI, only ten meter:

apart, to the total exclusion of WOR.
me test, with identical resull
was repeated in another location. Dif-
ferent sets were tried, and the reflex
proved its superiority every time.

Tapped Transformer

Referring to the schematic wiring
diagram, you will notice that in U\L
stage of straight radio frequency am-
ation a Rasla tuning unit is used,
consisting of a conventional primary.
untuned, or aperiodic, with a tap for
use with a long acrial. The sccondary

RADIO REVIEW

tuning are the result of using the sec-
ondary in this manner. Note that in
the set shown in the photos, Rasla
straight line frequency variable con-
rIenwr: are used in order to incor-
porate the feature of this type of
condenser.

for the extraordinary volume which
characteristic of this circuit. It is es-
sential that a 00025 bypass condenser
be connected across the secondary

this transformer, since it provides a
necessary bypass for the radio fre-
quency current around the transforme

The front panel lavout. The completed st can b installed in a standard 7 x 11 inch cabinct.

The five plate balancing condenser,
which is used in conjunction with the
remainder of the secondary winding,
and the plate of the reflexcd tube act
as a volume control and are essential
for selectivity, because it enables us to
bring the uuuu into an oscillating, or

A short outdoor aerial is essential
for this When an outdoor acrial
is used, about 60 feet, including the
lead-in, will be found most satisfa
tory. Indoor aerials, telephone connec-
tions, or even a loop with one side
grounded, will give excellent results.

is tuned with a 00035 condenser. This near state with exc Even when a short outdoor aerial is
is somewhat different from the pre- control. Of course, the second tube used it is advisable to try a 00025 fixed
AERIAL SPLATE_LO CAP COND
o STATOR PLATES DI0
S STOGRID. FREQUENCY MBIATRAGE
NSF /i
516
=
6 S
o
i
VAR
CONDENSER e
LY
Pl [4
% 4
= SWITCH-- g ;= _.-~-20 OHM RHEOSTAT
GROUND
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A schematic diagram of the new Rasla reflex with all the necessary

viously published Rasla Reflex circuits,
in that the entire secondary coil is in
the grid circuit. In the Rasla TD spe-
cial 199 coil, used in the reflex step, the
primary is connected in the usual man-
ner and the secondary also tuned by a
00035 condenser, but only a part of
the secondary winding is used in the
grid circuit.  Selectivity and sharp

data clearly given.

condenser in series with the antenna,
and the antenna binding post. A long
aerial of the outdoor type will keep the
set from working at maximum, for it
will not allow the circuit to operate
ar its oscillating point, which is par-
ticularly true on the higher wave-
lengths. The circuit diagram shows a
(Continued on page 13)

being reflexed, it gives us both radio
and audio irequency amplification.
The impedance of the fixed crystal
is matched by the interstage Raslar. f.
transformer, allowing efficient coupling
lis point. e audio transformer
used in the reflex stage has a low pri
mary impedance which also equals that
of the crystal, and herein lies the reason
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An Up-to-Date Reinartz Receiver

Improvements Offered on the Reinartz Circuit

E circuit described herewith is a

deviation from the old original
Reinartz circuit. So many radio fans
obtained satisfaction several years ago
with the use of the Reinartz circuit
and so many qualifications of merit are
characteristic in the Reinartz scheme,
that the attempts to 1mpr0ve it resulted
in the circuit shown in this article. If
the reader will remember the original

for Added Efficiency

tion. In place of improving the cir-
cuits that at that time were considered
the best, radio authorities forgot them
completely and gave their attention to
newer discoveries in circuit design.
Many of these were far inferior, con-
sidering the efficiency from a tube-for-
tube standpoint. It is surprising to
know that 70 per cent of the old Rein-
artz following are still making good

were used a few years ago, were both-
ered a great deal with what i
monly known as body capacity
those who have recently become in-
terested in radio and have never ex-
perienced body capacity, it might be
stated that body capacity was a very
bothersome effect noticed in tuning a
receiving set. It causes the set to
whistle or howl as the operator re-

=>- PHONES

RH EOST‘AT

_,~VARIABLE CONDENSERS ~_ |

.00025 MF.
i

SECO,N DARY

|
¥

Layout and wiring of M;
1

Freund's Reinartz receiver.

The set as shown above is for reception on phon

Tilustrations by courtesy of Chicago Lve. Post

ate a loud-speaker, an audio

To
requency amplier will have fo o added such as shown in the accompanying schematic. diagram on the Spposite. page.

Reinartz circuit utilized two variable
condensers and three inductance
switches, making a total of five con-
trols for proper operation.

und, technical edi-

improved form of Reinartz which is
easy to build and fully efficient for

broadcast reception. Mr. Freund re-
cently described the set in the Chicago
Evening Post as follows :

At the time of the Reinartz circuit's
popularity, very little thought was
given its development for simple opera-
8

use of the set that the march of time
has neglected to improve and discard.
Some of the results noted from im-
provements in circuits in general was
the discarding of switchpoints and con-
ductance switches,
Proper design of coils has made it
possible to cover the entire wave-length
range of frequencics alloted for broad-
use by a single fixed inductance
(not tapped) and a variable condenser.

Body Capacity Bothered

The old Reina
all of the pet rcgcncrm

it, and in fact
circuits that

moves his hands from the tuning dials,
The whistles and howls are caused by
a change in the tuning of the set,
which is excited by the absence of the
operator’s presence from the immedi-
ate electro-static field of the receiver.
The operator’s body, electrically speak-
ing, is at a ground potential. Any pm
of the body when brought near
tive part of the radio circuit would Ve
the circuit in a similar manner to a
condenser when the rotor plates are en-
meshed within the stator plates. When
the set was tuned, the capacity of the
operator’s hands acted in the same




capacity as one member (rotor) of a
condenser, and the operator’s capacity
was used partially in the tuning of the
receiver. \When the operator removed
his hands from the dials the withdrawal
of the hand effected a decrease in ca-
pacity and subsequently detuned the
receiver. In those da; vhen a set was
detuned slightly, and howls
oceurred, and n.xmmll) lhc absence of
the operator’s hands after tuning a re-
ceiver caused a great deal of trouble in
operating a set. ive
receivers, when di

desired, it was often difficult to main-
tain reception of a weak signal without
keeping the body in deadlike stillness.
Objects three and four feet from the
receiver oftcn af ccmd the capacity of
the ly to cause a de-
tuning thom thE irequenw of the signal
received

How It Was Conguered

The first advancements toward elim-
inating this nuisance was a shielding
of the receiver with sheet metal and
grounding it so that the sensitive sec-
tions of the receiver were on one side
of the shield and the operator’s body
on the other. This did not prove very
satisfactory because the shield ab-
sorbed a great quantity of energy and
grounded it; the absorption of the
shield being far in excess of that
the operator’s body. Finally, lhrnuu
determined experimenting, or accidernt,
somebody found that grounding the
filament circuit and returning the rotor
side of the variable condensers placed
the parts of the circuit that were in
contact with the operator’s hand at a
ground potential, and in this discovery
complete elimination of body-c
trouble resulted.

The improved Reinartz circuit de-
scribed herewith is the result of all im-

capacity”

RADIO REVIEW

the rotation of three variable condens
g5, The uuluclauces. of which there
are four, are easily constructed by an
experimenter i i
units. The antenna coil is separately
wound on one coil form and the pri-
mary, secondary and plate coils are
wound on a second coil form. This
form may be anything in the way of
a good dry insulating tube. such as
Formica, Bakelite or dry cardboard.
The antenna coil should not be in in-

untuned type and will transfer energy
to the secondary without any tuning
adjustment.
That<Untuned Primary

A little explanation in regard to the
theory of the untuned primary will en-
able the reader to appreciate the rea-
for annexing the antenna con-
denser and antenna coil in the im-
proved Reinartz circuit. In a primary
circuit, whether it be coupled to an

son

G [p

= | P

PRIMARY

00028
MF.

SECONDARY

GROUND-™

A
BATT.--

A schematic diagram of the one-tube set or tuner and detector.

ductive relation with the primary, sec-
nmlan‘ or plate coil and, consequently,
ed at any distance from
the ull\(‘l inductances or in a position
where the inductive field which might
exist between it and the other wind-
ings would be at :1 mmxmum
0 have only two
variable u)nden-cr\ :\\'ul'\Me or, for
other reason: h to have 0\1!\ two
controls, mny ice the present circuit
to one requiring only two controls by

antenna and ground or in the plate cir-
cuit section of a tube, if the winding
consists of a small inductance value
and is not of any fundamental wave-
length within the range in wave-lengths
m be reccived, the primary coil will
equally well all wave-lengths
whml\ the antenna collects. By adjust-
ment or tuning the secondary circuit,
the wave-length to which the secondary
cireuit is adjusted will be in a condi-
tion to rect f similar wave-

_AERIAL

00025 MF~ DOUBLE AUDIO SINGLE
} CIRCUIT
RIS TRANSE R
e PV G
T
e —
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Hookup of a two stage amplifier to the Reinartz set described herewi

provements found since the innovation
of radio broadcasting, and which could
be of advantage in the Reinartz
scheme.

Coils May Be Made

circuit requires only the mani-
pulation of three dials, these controlling

res aite panel

climinating the antenna variable con-
denser and the antenna coil and con-
ncctmn the antenna to the upper side

the | primary coil at the pmm desig-
Hated 1o the diagram as “X.” The pri-
mary coil consists of only a very few
number of turns, generally hetween six
and fifteen, and consequently is of the

an amplifer is to be used in (his way the set will of course require &

length if it happens to be passing
through the primary circuit. For ex.
ample, if ten signals of different wave
lengths are collected by the antenna,
they will all pass through the primary
coil. The secondary will select any of
the ten signals, the exact selection de-
pending upon which of the ten wave-



lengths the secondary circuit is adjusted
to. In any circuit where untuned pri-
mary is used, the selection of the signal
to be received and, consequently, the
selectivity of the set, depend entirely
upon_adjustment of the secondary
cireuit.

At the present writing, and in a chy
such as Chicago, where broadcas
gestion is bothersome and selecuvny a
most desirable factor, it is often diffi-
cult to obtain the necessary amount of
selects i one-tube set to effect
satisfactory reception. By connecting
a variable condenser and an additional
coil, such as the antenna coil, as shown
in the accompanying diagram, the com-
hined inductance of the antenna coil
and the primary coil possess a value of
inductance that has its fundamental
wave-length capable of being tuned to
any wave-length within the broadcast
range, providing the variable condenser
used for tuning is of a correct value.

In place of lhe antenna circuit col-
lecting and passing all wave-lengths
being transmitted, the primary circuit
becomes a_tuned one and only the
wave-length through the condenser and
to which the inductance value is ad-
justed will be permitted to flow to the
ground. If the primary circuit is ad-
justed to a wave-length of 300 meters,
only a 300-meter wave signal will pass
through it, and if the secondary circuit
be likewise adjusted to 300 meters then,
through mduclmu. the mal will be
induced in the secondary c0|l and sub-
sequently delivered to the grid of the
tube in the usual manner.

Aid to Selectivity

The addition of the antenna coil and
antenna variable condenser double the
selectivity of the circuit over the con-
dition that would prevail if the an-
tenna coil and condenser were not used.
The writer has found this to be a very
satisfactory means of making one tube
opemte and effect hair-splitting selec-

’lhe plate circuit of the Reinartz
scheme is mainly devised around a feed
back principle. The plate circuit is
divided into separate frequency paths;
one being suitable for the passage of
R. F. or regeneration, and the other
being suitable for the passage of the
B battery current and A. F. energy for
phone reproduction,

In the ordinary feed-back regenera-
tive circuit, the platz coi! is made vari-
able and its adjustment controls the
degree of regeneration possible from
the receiver. In the circuit shown with
this story the plate coil is fixed and
adjustment of control of the feed-
back radio-frequency energy is made
through the variable condenser C3.

Cundcnser Across Plates
As the B battery and phones have
flmdamental!v a very high resistance,
naturally their impedance woul
high and offer a resistance to the flow
of R. F. current. In the average re-
10
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generative circuit, where radio and

audio-frequencies  traverse the

et e ekl impedance for
high-frequency current than the B bat-
tery and phones, the condensers form
an’ easier flowing path, and conse-
quently the R. F. current travels
through these condensers rather than
through the phones and B batterie

PARTS REQUIRED

The parts necessary for the con-

struction of the set

1 formica panel, 7 Sacicn whdebana
14 inches long.

1 formica_baseboard, 7 inches wide
and 13 inches long.

1 rheostat. (Sec later reference.)

1 grid leak, two to five megohms.

1 grid condenser, .00025 mid.

1 tube socket.

a

ble condensers. (S later
ce.)

1 piece cf formica or hard cardboard
tubing, three inches in diameter
and seven inches long.

1 picce of formica or hard cardboard
tubing, three inches in diameter

and four inches long.

binding posts.

dials.

yards connecting wire.

radio tube,

small spool, No. 22, double-cotton-

covered copper wire

o make the set f\mcnou the nee-
ary batteries, phones, aerial and

g\'o\\l\d will nlso be needed.

e e

In the Reinartz circuit, separated
radio and audio frequency paths are
provided for and consequently the by-
pass condensers are not necessary; in
fact, they should not be used. R. F.
energy in the Reinartz circuit travels
from the plate through the plate coil
and plate condenser C3 back to the
filament circuit. The A. F. current
travels from the plate through the
phones and B batteries back to the fila-
ment circuit. As the A. F. current is
obtained from the B batteries and as a
variable condenser such as C3 will not
pass the correct current delivered by
the B batteries, naturally the A. F.
energy must travel through the path
from plate to phones to B battery and
finally to the filament circuit. And on
the other hand, as the phones in B
batteries offer a high impedance to
R. F. energy, the R. F. energy would
traverse the paﬂ\ which offers the least
resistance, which naturally would be
the path from plate coil to plate con-
denser C3 and finally back to the fila-
ment circuit.

Because of the separate halves de-
vised for the radio and audio fre-
quency current, the Reinartz circuit is
capable of maximum efficiency in the
Inn(llm" of both. The rotors of C2,

which is the secondary condenser, and
C3, which is the plate condenser, are
commonly connected and grounded
with the filament circuit, which safe-
guards against body capacity difficul-
ties. In the connection of condenser
for the same reason it is advisable
to connect the rotor to the antenna,
which is the low potential side of the
antenna circuit. For further informa-
tion relative to the construction of an
improved Reinartz receiver, such as
detailed in the foregoing the following
data will be of value.

The accompanying schematic dia-
gram showing the tuner and detector
and a layout wiring diagram will give
the home radio set constructor all the
working information needed. It is ad-
vised to use standard parts and care-
fully wire them as shown. A separate

iagram shows how to add a two-stage
audio amplifier for volume,

e circuit is not critical to the
type of tube used, as long as rheostat
and grid leak of proper values arc
f a regular detector tube, such
\he U\'-ZOO i

employcd If a tube of the “99” type
is_used, a rheostat having resistance
within 25 or 40 ohms should be pro-
vided. With a tube of the “99” type
a S-megohm grid leak should be used
and a 2-meg grid leak with any of
the other tubes. Greater distance will
be covered by the use of a 5-meg grid
leak with any of the tubes at a slight
sacrifice in signal strength of near
stations.

The writer has found from experi-
mentation that variable condensers of
cither 13 to 23 plates may be used,
provided the coils are wound to suit
them. 1f 13-plate condensers are used
the plate coil should have thirty-five
turns and the secondary eighty turns.
If 23-plate condensers are used the
plate coil should have forty-five turns
and the secondary forty-two turns. In
either event the primary coil should
have fi tcen mms and the antenna coil
ior(y five

All ch: ahould be wound in the
same direction, with the starting of
each coil at the ‘lower side of the wind-
ing, as illustrated in the accompany-
ing diagram.

The R and § terminals of the vari-
able condensers are the rotor and
stator zermmnls, respectively. The
rotor is the rotating or movable mem-
ber and the stator is the fixed or sta-
tionary element. The proper connec:
tions must be made, else body capacity
effect will be introduced into the set.

Coil Spacings

The ditance between the plate and
the secondary windings should be
about one-fourth inch, and the dis-
tance between the secondary and the
primary windings about oné and one-
half inches. The antenna coil may be

(Continued on page 3
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A New Five-Tube Radio-Frequency Set

Radio-Frequency Transformers Completely Shielded
Offer Several Promising Qualities

e " "

'HE circuit described in the follow-

ing article is of the five-tube tuned
radio-frequency type and employs spe-
cial metallic enclosed radio-frequency
transformers for the reduction of in-
terstage coupling. McMurdo_Silver,
of the Silver-Marshall Co., Chicago,
11L,, is responsible for the design and
development of this set, which has
found great popularity among Chicago
radio fans. The structure of the
cuit and scheme around which the re-
ceiver is formed differs very little from
any of the tuned R. F. types which

Photo showing a back

have become quite popular within the
last few years

A description and details for the
construction of this receiver were re-
cently given by Benjamin E. Fround
in The Chicago Evening Post as fol-
low:

vo stages of tuned radio-frequency
amplification, a_ detector stage and two
stages of audio-frequency amplifica-
tion comprise its circuit formation in
the sequency in which the various func-
tions take place in the routine of an
incoming signal. The circuit offers
some new developments in the design
of radio apparatus, among the most
prominent being a new type tuned
R. F. transformer and straight-line
frequency variable condenser. The
transformer is the Harper metaloid, de-
signed by a prominent consulting radio
engineer of Chicago, and manufactured
by the Gribbons Radio Corporation,
also of this city.

To the writer’s knowledge, the Har-
per metaloid is the first tuned R. F.
transformer to be self-contained in a

metal case acting in the capacity of a
shield, hence the reason for its name,
“Metaloid.” The shielding of trans-
formers for use in tuned R. F. circuit
is a rather new idea, and, from the
results had in tests made by the wnter,
it appears to have many promising
qualities, We have heard recently
much about binocular, twin-cylinder
and toroidal coils, all of which have
peculiar_design for the purpose of
eliminating many factors that are dis-
astrous to_ efficient reception of radio
signals. The latter-mentioned designs

1
View of the set. Carefully note the neat arrangeme
are known mostly for their ability to
reduce minimum  inter-stage
coupling.

Experiences gathered in the develop-
ment and research of various tuned
R. F. receivers have proven that energy
in magnetic form often strays through
various parts of the receiver, and,
where the energy is absorbed in sec-
tions of the receiver that are not in-
tended to absorb it, they induce energy
from other parts. The result is a loss
of energy which cannot be used for i
intended purpose. A transformer is
primarily a device for coupling the
energy output of one tube to the input
of a succeeding tube. To deliver a
maximum amount of the output energy
into the input of the desired tube it is
necessary to have a coupling device that
will dissipate a_minimum amount of
the energy to be transferred.
binocular and toroid type of coil have
been designed to facilitate efficient
transmission from one tube to another.
Their self-contained magnetic field re-
tards any tendency toward straying

fields to other inductive parts of the
circuit. The Harper metaloid has been
lesigned with the same intentions and
it is the belief of the designer that the
degree of efficiency with which the
metaloid serves its purpose is much
higher than any other type of tuned R.
F. transformer,

What Diagram Shows

The accompanying

pxctnnal wiring
diagram shows a five-tube

using the Harper metaloi ob’
servance of the cnnnccnon: ln the
lusirations by Courtesy of The C Post

nt of parts and wiring.

Harper metaloids it mav be seen that
six binding posts have been furnished.
The purpose of the six binding posts
is to allow a variety of where
maximum efficiency may be had in any
of them. The extreme right-hand
metaloid is used as a coupling unit be-
tween the antenna circuit and the first
R. F. tube. The remaining two meta-
loids are used for coupling the first and
second R. F. tubes, and the second
R. F. tube and detector tubes, respec-
tively. Primary terminals of the meta-
loid are indicafed by Nos. 4, 5 and
rhe secondaries are indicated by Nos.
Arnngu‘neut has
in zhc design of the metaloi
obtaining the highest efficiency in cir-
cuits using both dry cells and storage
battery tubes. When using storage
battery tubes, terminals 5 and 6 are
used for primary connections ; terminal
5 connecting to the plate of the tuned
R. F. If it.is desired to construct this
set for use with dry-cell mhe< such as
the UV-199 or C"W s, a few
minor changes from the me shown in
b




connection with this article are re-
quired. The first metaloid, to the right,
is used as an antenna coupler, and the
other two are used as coupling trans-
formers for the R. F. stages. It has
been found advisable to use a_higher
inductance in the primary circuit when
using UV-199 tubes, consequently to
adapt the metaloid for use with the
dry-cell tube, terminals 4 and 6 should
be used instead of 5 and 6, as used with
the storage-battery type tubes. The
secondary terminals are in this case the
same as in the storage-battery tube
circuit. No. 1 is connected to the low
potential side of the condenser and to
the negative C battery, with the excep-
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regulate this voltage with great care,
otherwise the filament may be over-
loaded and the electronic supply e:
hausted. The plate, or B battery, volt-
age to be used in both the radio-
frequency and A. F. amplifiers with
either storage-battery or dry-cell tubes
should be in the vicinity of 90 volts.
A correct voltage to use in the detector
tube can be found by a quick check on
various values from 2215 to 45 volts;
this \nll'\gc also applying for both types
of tubes.

The use of a C battery in connection
with both large and small tubes is very
important, Large tubes require a grid
bias between one and one-half to five

nected in series with terminal 5 or 6
may be tried, the correct terminal con-
nection to be determined best by ex-
periment.
" Parts Needed for Set

The following is a list of parts neces-
sary to construct the Harper metaloid
receiver :

Three S. L. F. condensers (.00025
mfd.

’Lhm four-inch molded dials.
ree conductances.
1< ive shock-absorbing sockets.
One six-ohm rheostat.
One 200,000-ohm modulator resister.
Two 3%4-1 audio transformers.

#02A

Layout and wiring diagram

tion of condenser C, which is returned
to the positive A battery, Terminals
1 and 2 are handled in the <ame mnn—
ner as when used with 'y

AERIAL”

of the new five-tube tuned radio frequency set employing shielded transformers.

volts. The use of a C battery tends to
improve the selectivity and tone quality
of the receiver, as well as reduce plate
current thus assuring

tubes.
Voltmeter Recommended

With storage battery tubes the rheo-
stat should have a fesistance of ap-
proximately 6 ohms, and with dry-cell
tubes a resistance of about 10 ohms
will be required. The writer has always
deemed it advisable to use a voltmeter
in conjunction wim any circuit desigr\ed
to use r C-299 t A
meter reading irom Oto5 wns is all
right, and the filaments of the tubes
should be adjusted to give a reading on
the meter of about three volts. The
voltmeter may be connected directly
across the filament terminals of any
one of the five sockets. The use of a
voltmeter with dry-cell tubes is quite
necessary because’ it is imperative to

finer upcratmr\ of the receiver and
greater life in the B battery. With the
dry-cell type of tubes the C battery
voltage range will be found between
four and six volts.

When using the metaloid as an as
tenna coupler various degrees of pri-
mary inductance may he had to suit
different antenna conditions. If an
indoor antenna is to be used, terminals
6 would probably give the best results,
the entlre primary inductance being
used in this connection. A fairly shurt
outside antenna of a total length of
sixty or seventy feet would probably
give the best operating conditions by
connection to tap 5. Where extremely
long antennas are to be used, a fixed
condenser having a value of approxi-
mately 00025 mfd. or .0005 mfd..con-

One 101 jack.

One 102 jack.

One on-off switch.

One .002 mfd. condenser.

One 7x24x Y-inch drilled grain
and engraved panel.

One 7 x 23 x Y4-inch oak baseboard,
bus bar, spaghetti, lugs, screws, etc.

One Belden five-lead colored cable.

The total cost of the parts of this
receiver should not amount to more
than about $65. In making the battery
connections, a cable with five color
wires are shown in place of the cus-
tomary binding posts. The yellow and
black lead to connect to the negative of
the A battery. The red and black lead
connects to the positive A battery. The
purple wire is for the plate supply in
the detector tube and should connect
to some point on the B battery supply-
ing a voltage between 224 and 45



volts.

The red lead supplies the plate

voltage to radio-frequency and audio-

frequency tubes and should connect to
the positive 90-volt end of the B bat-
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yellow terminal of the mhlc should
connect to_the negative side of the C
battery. Condenser C-4 should have
a value of about .5 mfd. and is used to

readers that no gridleak or condenser
has been used in the circuit. By re-
turning the low potential side of the
grid circuit of the detector tube to the

Front panel layout of the new five-tube tuned radio frequency receiver.

tery. The negative of the B battery
should be connected to the positive in
the A battery dumt!v and outside o

the receiver. positive terminal of
the C battery shnuld connect to the
negative side of the A battery; the

bypass radio-frequency current across

the high resistance of the plate resistor.
No Gridleak Needed

Upon careful study of the diagram

it probably will be noticed by many

C hattery lead, and supplying
tive bias about 4 volts to the grid
circuit, the tube is made to operate
under a condition for detection that is
similar to any condition effected by the
grid leak and condenser.

a nega-

How to Build the New Rasla ¢‘99’° Reflex

negative bias applied to the grid o
the first tube, to the grid of the reflexed
tube thounh the reflexed audio trans-
former, and to the grid of the last tube.
The use of a “C’” battery is not op-
tional, but is absolutely necessary in
this circuit for good restlts. The rheo-
stat is placed in the positive A battery
lead.

The picture diagram shows the cor-
rect layout of parts and no attempt
should be made to alter it unless a
larger panel is used. In this case the
only alterations advisable are in_the
scope of further spacing, without
changing the relationship of the parts
to one another. It is important that
the Rasla TD Special No. 99 coil be
placed between the Rasla radio fre-
quency transformer and the reflexed
andio transformer, so that there is no
coupling between coil and transformer.

Equipment List
Parts necessary are as follows i—

One Rasla C R transformer (new
type).

One Rasla tuner.

One Rasla TD Special 99 tuner.

One Rasla fixed crystal.

One Rasla Special LoCap condenser.

ne high ratio audio transformer.

One low ratio audio transformer.

One 20-ohm rheostat.

One open circuit jack.

Three 199 sockets

Two 00035 mfd. Rash
densers.

S.L.F. con-

(Continued from page 7)

One .00025 fixed condenser.
One .002 fixed condenser.
Two four inch dials, vernier.

The parts should be placed as near
as possible to the picture layout, and
wired as follows: From the binding
post marked plus A run a wire to one
side of the rheostat, the other side of
the rheostat is connected to the F plus
markings on each socket. The F minus
terminals of the three sockets are
joined together and connected to one
side of the filament switch, the other
side of the switch being connected di-
rectly to the A minus binding post.
The wiring of the two antenna and
ground terminals is clearly indicated.

Wiring Instructions

To wire the first grid circuit from
C1 on the first coil two wires are run,
one to the variable plates of the first
large tuning condenser and continuing
the F— side of the reflexed audio
transformer, and from there to be con-
tinued to the C minus binding post.
C2 is connected to the fixed pL\«es of
the first condenser, also to the first
socket grid terminal. The second
tuner, q pe TD special 99, is connected
as follows: Join the P terminal to the
first socket terminal marked P, then
connect B terminal to the binding post
marked B plus 90 volts. Cl is con-
nected to the variable plates of the
second condenser, and from this con-
denser terminal the wire is run to the

—
fixed plates of the LoCap condenser.
_2 is connected to the fixed plates of
the second condenser and to the second
socket grid terminal. The terminal A
minus on this tuner is connected to the
5 terminal of the high ratio audio
transformer.

0 connect the C R transformer,
join the P terminal to the second socket
P terminal. The lead is also run from
the P terminal of the second socket to
the variable plates of the LoCap con-
denser. The B terminal is connected
to the P terminal of the second audio
transformer. Connect the G post to
one end of the crystal detector; the F
terminal is connected to the P terminal
of the high ratio reflexed audio trans-
former, The F terminal on the pri.
mary side of this audio transformer is
connected to the other end of the crys-
nl detector.

.00025 fixed condenser is con-
mcted across the secondary termiv\;\lx
of the high ratio audio tras er.

e B terminal of the ~ccoml audio
[requeucy tmnsfonuer is conmcle(l to
one side of the t jack, and
to the B plus 50 volt binding post. A
002 fixed condenser is connected
across the primary of this second audio
frequency transformer. The grid ter-
minal of the second audio transformer
is connected to the G terminal of the
third socket. The other end of the
transformer, marked F, is also con-
nected to the C minus binding post.
The P terminal of the last socket is
joined to the open side of the jack and
the wiring is completed.
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Protectmg Your Loud Speaker
An English Device for Safeguarding Your

0UD-SP]5AKER< and  phones
rather expensive instruments
and |t is well worth wlule to coxmdel
protecting  their  delicate
John Underdown, an Engli
author, describes the construction of a
unit for this purpose in The [Vireless
Corxclmrfar London, England, as fol-

The average amateur seldom
that the windings of phones mn] loud-

G

Loud-Speaker or Phones

high value and will often cause a break-
down of the delicate windings to take
place. To overcome this trouble, it is
desirable that the windings of the loud-
speaker should be isolated so as merely
to carry the necessary signal current
fluctuations, and not the heavy. direct
plate current of the last tube. To over-
come this difficulty a simple type of
filter circuit, such as that about to be
described, may be used.

The A Used

TO LOUD SPEAKER @

FIG.1

A theoretical diagram of connections.

speakers are very delicate in’ nature,
and time upon time these are uhertul
directly into the plate circui i

frequency tubes, and often when po\\,
amplifiers are used. In this position

Referring to the circuit diagram of
Fig. 2, you will see a transformer
coupled stage of audio-frequency am-
plification which may be taken to
represent the last stage in any set.
Even if resistance capacity or choke
coupled, the essential part to which we
wish to refer will remain unaltered,
namely, the arrangement shown in the
plate circuit of the tube V. Within
the dotted lines on this diagram is what
is known as a filter circuit. This
consists essentially of the choke Z and
the condens: . The passage of
direct current through the loud-speaker
L.S. is completely stopped by this con-

~ ANTI-
CAPACITY
SWITCH

~PANEL - 6" SQUARE

FIG.3

Iilustrations by Courtesy of The Wireless Constructor (Lmulwn England)
The practical wiring diagram. Follow the switch connections with

not only does the loud-speaker carry
the necessary fluctuating current repre-
senting the signals received, but also
the plate current of the last tube.
Using some types of power tube this
steady plate current is of considerably
14

denser, but the fluctuating currents
representing. slﬂnah are commumcated
through it and a the

e
loud-speaker windings. Thus, by this
device, the loud-speaker windings
merely carry signal impulses, and the
danger of breakdown is considerably
reduced. The condenser C2 is that
no\‘mally conuected across the loud-

er for “tone” control purposes.
Clizior fairly large value since it has
to pass frequencies of the audible
range, and must have a low impedance

INPUT

FIG.2

The It stnge of an sudietreasency amplter
With the Blter cireult icorporated

to them. In practice, a value of 1 to
2uF is used in this position, and in the
unit to be described is actually of 2uF
capacity. The value of C2 will, of
course, depend upon the type of loud-
speaker used, and will generally vary
from .001 to .01. If the value of this
condenser is too low, the tone will
tend to be shrill and somewhat tinny,
t if too high the stage of “mellow-
css” can be passed and the resulting
slgmls become “woolly” or “fuffy” in
nature.

To allow interesting comparisons to
be made as to the effect of using the
loud-speaker with the choke in circuit
and without, a two-pole double-throw
switch has been incorporated, and the
necessary connections are shown in the
diagram of Fig. 1. In this diagram the
components are given the same letters
as in Fig. 2, but it will be seen that the
connections allow, with the switch in
the left-hand position, the loud-speaker

to be tried without the filter circuit,
whilst with the switch to the right the
filter arrangement is brought into use.
The direct current in the plate circuit
of the st tube now goes through choke
Z, and the d aker is isolated as

Sp
The direct cuucm supply to the plate
of the tube is, however, carried by the
choke Z, and does not pass through the

far as this current is concerned. In
practice, when heavy output is to be
(Continued on page 19)
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An Easily Made Regenerative Set

A Simple Two-Tube Regenerative Receiver Designed
for Operation on a Loud Speaker

T —————— a

N the following, Joseph Calcaterra
ves complete details for construct-
regenerative receiver which not

omly appears most attractive, but should,
e general principles, prove as ef-
ficient as any other similar regenera-
\1ve type of set if properly constructed.
erra’s article as given here-
wnh recently appeared in the I\ndm
of Canada,

Mr: Cal

for their approval.

There is no doubt that for those who
require a simple, inexpensive set;
that is easy to build and easy to ope-
te, a two-tube regenerati
stands head and shoulder.
others. There has been um\ulenhle
agitation against the regenerativ |
of receivers, Some of this
has been ,umﬁcd and a great deal more
has been unjus
the trouble wluch hm caused thi
ing against the regenerative receiver
has been the result of poorly designed
and built sets operated by fans “who
had no idea of the trouble they were
causing to their neighbors when they
allowed their receivers to oscillate or

who had found that it was compara-
tively simple to bring in a_station by
“tuning in between squeals.” A prop-

erly operated regnerative receiver of
the type that requires so few adjust-
ments that it can be adjusted so quickly
as to eliminate almost entirely any ob-
Jemmmhle radiation, is one of the best

ceivers we have with us today. As
far as cost is concerned, there is no
set which can compare with it, dollar
for dollar. On local stations, and in
this classification I include stations up
to 25 miles distant, I have no trouble
in receiving on a loudspeaker with the
detector tube alone. cou
- volume is not very great, but it
ficient to be heard clearly in every part
of an average-sized room. With t
two tubes the volume is all that is re-
quired to entertain a roomful of people
with plenty of volume to he enjoyable.
I have used this set within eight miles
of the most powerful staunm in New

York y when every one them,
=c[nm(cd hv o mai do meters,
were going .without any interference
from the others he set is one of
the most inexpensive that can be built.
Tixclusive of batteries, phones, tubes
and pud speaker, hut including all the
part | that are n “~\_ry to construct
the s _itself, the costean be kept down
to $20.00.

The Circuit

The cncmt of the receiver is shown

in Fig. 2. The symbols on the wiring

diagram have been numbered to cor-
m<pnnd to the numbers of the indi-
vidual parts shown on the panel and
baseboard layout, Fig. 5, so that you
can easily sce the relation existing be-

S
rent in the filament circuit can be
turned off by setting the blade of the
rheostat on the off position, out of
contact with the resistance element. In
a one stage amplifier set of this type
it is very seldom that trouble will be
experienced because of a  howling
amplifier stage. 1f you should happen
to have such trouble, a .00025 to ,001

N\
Ay

Thiustrations by courtesy of Radio Informer CToronto, Canaday

Panel view of the two-tube regenerative set.

tween the symbols; the parts and (he
connections between the various term:
nals. The letters used with each in-
strument correspond to the various
terminals of each instrument. The
numbers of the parts and the lettered
terminals will be used later in the de-
tailed step by step description of how
to wire the receiver. There is nothing
alarmingly new about the circuit mcd
but thc proper arrangement of the
parts and wiring, which will he de-
seribed in detail later in the article,
‘makes all the difference between a poor
and good receiver, Many fans do not
seem to realize the lmpmt'\nce of
proper layouts of parts and wiring as
a means f obtaining the very best pos-
sible results from a given circuit. e
facts that two fans can both build sets
using the same hookup and parts and
get entirely different results proves the
rtance of careful location of parts

and pdmshkm;z efforts in
the construction of the i e con-
ventional type of three-circuit regen
erative circuit with an aperiodic pri-
mary closely coupled to a secondary
coil and with a tickler coil in the plate
circuit of the detector placed in induc-
tive relationship to the secondary coil
is employed in the receiver. A stage
of audio frequency amplification is
used to bring the signal strength up to
a point sufficient to give good volume
on the loudspeaker. No filament bat-
tery switch is required since the cur-

mid. fixed condenser across the sec-
ondary winding of the audio frequency
amplifying transformer will usually
the trouble. A C battery is not
required in this circuit if not more than
45 volts B battery is used. If it is
desired to use a higher B battery volt-
age on the amplifier for greater volume,
provision must be made for a C bat-
tery as well as separate B battery
terminals for detector and amplifier,
as will be described later in the wiring
directions. The tuning unit is made
by taking a standard variocoupler, and
wmdmg seven to fifteen turns of No.
2 D.S'C. wire around a portion of the
stator winding. The new coil is then
used as the primary winding, the stator
coil as the secondary winding and the
rotor coil as the tickler coil to provide
regeneration,

3 8

The Elements Used in the Receiver
In the panel layout shown in Fig.
and in the wiring diagram shown in
Tig. 2, number 1 is the terminal con-
nected with the midpoint tap of the
stator_or secondary winding of the
variocoupler. Number 2 is the ter-
minal connected with the top end of
the primary or aperiodic winding.
Number 3 is the terminal connected
with the bottom end of the primary
winding, and the bottom end of the
stator coil, which serves as the second-
ary coil of the tuning unit. The func-
tions of these terminals and their uses
15




as aerial and ground terminal connec-
tions will be explained later in the
section on how to operate the set.
Number 4 is the special variocoupler
tuning unit. A separate coil of from

to 15 turns should be wound on the
lower half of the stator coil (I have
found twelve turns to give best results
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amplifying transformer of reliable
manufacture.

Number 16 is the amplifier tube
socket. This socket should also be of
the type designed for UV 199 or C 299
tubes.

Number 17 is the negatxve A battery

binding post terminal.

B[z
P

oy

panel layout and spot the holes
through the sheet by means of
centerpunch.

It niust be understood, of course,
that these mounting holes can be used
only if the same instruments that T
employed are used. i different in-
struments are used, the same centre
or shaft holes can be used but the
other mounting holes must be changed
to correspond to those of the instru-
ment you use.

Where only one hole is used to
mount an instrument, the hole is
designated by the number of the in-
strument. Where two or more holes
are used, a number is used for the in-
strument and each hole is designated
by a combination of the number of the
instrument and a letter sub-division, as
for instance 5A, 5B, 5C, etc.

The layout shows the rear of the
panel, all holes being located and
drilled from the rear of the panel.

If you would rather lay out the
holes by making each measurement, the
following will give you the exact

0=l 55

Circuit diagram of the set with letters and numbers as referred to in the text.

for the aperiodic primary coil). The
top end of this new coil which serves
as the aperiodic primary winding
should be connected with an extra
terminal A provided in the open space
between the two halves of the stator
winding of variocoupler 4. The other
or lower end of the new coil should be
attached to terminal B, that is, to the
terminal with which the lower end of
the original stator winding is con-
nected, thus connecting the bottom end
of the aperiodic primary coil with the
bottom end of the stator or secondary
coil and serving to grom\d the_fila-
ment_circuit. ne half of the rotor
winding should also be removed as
shown in the panel and baseboard lay-
out.

Number 5 is a 30-ohm rheostat.

Number 6 is a double-circuit jack.

Number 7 is another 30-ohm rheo-

stat.

Number 8 is a .00025 mfd. variable
condenser.
Number 9 is one of the output ter-
mis of the receiver and number 10
is the other output terminal. These
may be used for permanently connect-
ing the loudspeaker into the plate cir-
cuit of the amplifier tube or they may
be used later to add additional stages
of audio frequency amplification to the
receiver.

Number 11 is another double-circuit

ack.
P Number 12 s a 3 megohm 28 leak.
Number 13 is a grid condemer hav-
ing a capacity of 200025 m:
mber 14 is the
This should be of the type de-
signed for UV 199 or C 299 tubes.
Number 15 is an audio frequency
16

(le!ector tube”

Number 18 is the positive A battery
binding post terminal.
Aumher 19 is the negative B hat-

S e
post terminal.
Number 21 is the wood baseboard

2 is the binding post panel.
Numbers 23 and 24 are the brass
angle brackets used to mount the bind-
ing post panel on the baseboard.
How to Locate the Holes
After you have all your parts to-
gether, the next step in the construc-
tion of the receiver is the laying out
of the holes for mounting the parts on
the panel.

for the panel holes.
The first measurement given is the dis-
t.mce of the hole from edge KL while

he second measurement is the distance
nf the hole from edge LM.

Hole
Hole 2—;

Hole

Hole 4A-—3 an(l 5 116,
Hole 4 1-6 and 3%.
Hole 4C—3 and 3%.

Hole 4D—1 15-16 and 3%.
Hole 5A—6 and 2%

A
4
214,

8B—11 and 3

@2 S E@e

Hole 3%
Hole 8C—113 and 3 15-16,
K
@A 1
4 =0}
s o o
5\|B C D
e@e
ABC [=Ok}

21 ec

Panel drilling layout for the set with outlines of parts to show the position of each unit.

Make a template the same as Fig. 3,
the exact size of your panel, and mark
on it all the holes required to mount
your instruments, All that is necessary
to locate the holes is to place the
panel directly beneath the full-size

Hole SD—IO}Q zmd 3 15-16.

10% e
Hole 9713/ and 434,

Hole 10—13% and 33.
Hole 11—13% and 13%.



How to Drill the Holes

A simple hand drill that will take
drills up to % inch, a few drills and
a countersink are all that are required
to drill the panel. The drills required
are No. 31, No, 28, No. 18, No. 10,
4-inch and 7-16-inc]

1i you do not expect to use the drills
againl for building other sets and
not care to go to the expense of get-
tmg the lar"e hand drill and !:nge
dril ou can get along with a hand
dnll that can hold drills up to V4 inch
in diameter and A drill assortment con-
sisting of a No. 31, a No. 28, a No. 18,
a No. 10 and a % inch one. ‘The larger
holes can be made by first drilling with
a 14 inch drill and then enlarging the
hole with a small round file.

Before drilling a hole, be sure that
you have the proper hole and have not
mistaken it for another. It is always
a safe policy to drill the smallest holes
first so that if you drill a hole with
the wrong-sized drill by mistake, it is
a simple matter to redsill it with a
larger drill. If you drill a hole too
large, it is almost impossible in some.
cases to remedy the error.

Holes 21A, 21B, 21C, 4A, 8A and
SF should be drilled with a No.
drill,

All the rest of the holes, with the
exception of holes 1, 2, 3,9 and 10
should be drilled with a No. 18 drill.

Holes 1, 2, 3, 9 and 10 should be
drilled with a No. 10 drill.

Holes 4C, 5B, 7B and 8B should be
redrilled with a 3g-inch dri

Holes 6 and 11 should be redrilled
with a 7-16-inch drill.

Holes 4B, 4D, 8C, 8D and 8E
should be countersunk on the front of
the panel to fit the flat head mounting
screws provided with the variocoupler
and condenser.

exact location ‘of the parts
which are mounted on the baseboard is
fot important. They can he monnted
An approximately the positions shown
in the layout, Fig. 4.

How to Moum the Parts and Wire
e Receiver

Before the parts are mounted on the
panel and baseboard a slight
changes will be necessary in order to
get the maximum possible efficiency
from the circuit.

Hold your variocoupler in a position
such_that you are looking at the rear
bearing with the of the stator coil
in a vertical position and the mid-point
tap terminal of the stator winding to
your right. In this position one-half
of the stator winding is above the bear-
ing ,m(l the other half is below it.

o use the variocoupler in this cir-
cuit u is necessary to remove about
half the number of turns from the
rotor winding.

These turns can be removed very
easily by unsoldering one end (either
end will do) of the rotor winding from
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the terminal to which it is soldered,
unwinding the turns on ome half of
the rotor, cutting the wire with suf-
ficient left over to make a single turn
around the emptied half of the rotor
and soldering the new end to the ter-
minal from which it was unsoldered.
An additional terminal A is provided
on the stator in the space between the
two halves of the stator winding at a
point shown by terminal A of vario-
coupler 4 in the baseboard layout.
This terminal is for the top end of
the aperiodic primary that is wound

sures good contact bweteen rotor plates
and rotor plates terminal on the con-
denser and between the shaft connec-
tions and the terminals of the vario-
coupler and bend the washers slightly,
so that there is plenty of spring
them, thus making good contact doubly
e.

sure.

The soldering lugs which are used
on the terminals should be tinned with
solder before being fastened to the
various terminals. If this is done you
will have no trouble with loose con-
nections later as a result of the loosen-

Rear view of the two-tube regenerative set described herein.

This set is one which will give

excellent results if properly built and operated.

on the bottom half of the stator wind-
ing. This aperiodic primary coil
should consist of twelve turns wound
over the bottom half of the stator
ding.

The top end of the aperiodic an-
tenna winding or primary coil is run
through a small hole at the middle of
the stator, near terminal A and
soldered to terminal A on the inside of
the stator tlﬂm The other or bottom
end of the is run through the same
hole llnnngh which the bottom end of
the stator winding goes and is soldered
to the same terminal to which the bot-
tom end of the stator coil is connected,
namely terminal B.

Before mounting the parts it is good
practice to check up each point where
there is any possibility of trouble.
Remove the top locknut of the sockets
and tighten the nut and screw to make
sure that there will be no chance of
poor contacts ln(cr impairing the ef-
ficiency of the st

s0 go uvcr thc terminals on the
variocoupler, the variable condenser,
the rheostats and the transformer to
be sure that all connections are well-
made both mechanically and electric-

ally.

Then take the shaft stop collars
from both variocoupler and condenser,
take off the spring washer which in-

ing of the connections, due to the
application of too much heat in solder-
ing. When the terminals have been
tinned with solder; a mere touch of the
soldering iron is sufficient to cause the
solder to flow quickly and adhere
firmly.

The mounting of the parts_on the
drilled panel.is so simple that it is not
necessary to take up considerable space
here to describe the operations in de-

il.

The assembled battery binding post
panel is mounted on the baseboard so
that when a rectangular hole the size
of the binding post panel is cut into
the back of the cabinet, the outside
face of the binding post panel will be
flushed with the outside face of the
back of the cabinet.

The wiring of the receiver is a very
simple matter: The parts and ter
e been so arranged that all
cmme(‘lmm between them are as short
and direct as it is possible to make
them and all the parts can be wired
together very easily by short lengths
of bare, round, bus bar wire using
right- angled bends wherever necessary

general idea of the way in
which ﬂw wires are placed to avoid
close coupling between various
and _eliminate capacity effects and
howling can be gained by ~t\|llnm: the




):humglaph of the wired receiver in

. To avoid skipping connec-
H(th underline each instruction as you
make each connection.

To avoid capacity effects and howl-
ing in tuning the set, the directions for
connecting the stationary and rotary
plates of the variable condenser into
the circuit should be followed very
carefully. The stationary plates ter-
minal of the condenser is designated
by the letter A and the rotary plates
terminal by the letter B.

For soldering, use a

rosin  core
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ansformer 15

secondary winding of
and the niegative A batter
20 should then be used as
the positive B battery terminal of the
detector stage and should be connected
only with spring D of jack 6.
Another binding post should then
be provided to act as the positive B
battery terminal for the amplifier stage
.’\Hd this terminal should be connected
the D spring of jack 11. In that
case of course there should be no con-
nection between the 1) spring of ].uk
Gand the D spring of jack 11, as is the

ﬁl

92

L)

20191817
B+B-A+A-

Complete pancl and basebuard, layout of (he recciver showing how the parts are mounted.
helon

the top i a back v

solder such as Kester’s Rosin-Core
Solder, a good electric soldering iron
if possible, and a liquid flux to make
the soldering easier. I have found a
ssolving 4 0z. of pow-
in ¥4 oz. of medicated
alcohol very useful in soldering. 2
small brush can be used to apply the
flux to the joint.

If more than 45 volts are to be used
for the amplifier tube for greater vol-
ume it will be necessary to use a C
battery and separate positive B battery
terminals for detector and amplifier
stages.

A C battery of the 474-volt flash-
light type may be inserted in the circuit
hetween the S1, beginning of the
18

‘and

At
View.

tow a top Dl
case when only one terminal is used
for both. Another way of providing
the additional connection without us-
ing another binding post is to discon-
nect binding post 18 from binding post
19 and use binding post 18 as the posi-
tive A and negative B battery terminal.
Then binding post 19 can be used as
the positive B battery terminal for the
detector stage and binding post 20 as
the positive B battery terminal for the
amplifier stage.

To wire the receiver described in
this article begin by connecting the A
terminal or variocoupler 4 with ter-
minal 2.

Next connect the D terminal of
variocoupler 4 with terminal 1,

Next conne

in turn, the negative
\ battery t(rminal !7' the A terminal
of rheostat terminal of
i s e st (beginning of
secongary winding) terminal of trans-
former 15.

Now connect together the D spring
of jack 11 and the D spring of
and join this connecting wire with the
positive B battery terminal 20.

Then connect the F terminal (front
mounting bracket terminal) of the
rotor coil of variocoupler 4 with the A
spring of jack 6,

The C spring of jack 6 should he
connected with the P1 (inside end or
beginning of the primary  winding)
terminal of transformer 15.

The B spring of jack 6 should be
connected with the P2 (outside end of

the primary winding) terminal of
transformer 15.
Next cmmeut the A terminal of grid

condenser 13 with the top end, ter-
minal C of the stator winding of vario-
coupler 4.

The B terminal of grid condenser
13 should be connected with the G
terminal of socket 14.

To avoid confusion in designating
terminals, one filament terminal
each socket has been marked F
the other F2. TIn the :onl\cts lhcm—
selves both terminals are mar

Then connect the Fl1 Icnmlml of
socket 16 with the F2 terminal of
socket 14, The connecting wire should
then be connected with the negative B
Dattery terminal 19 and the positive A
battery terminal 18.

he rotary plates terminal B of
variable condenser 8 should lhen be

connected with terminal B of vario-
coupler 4, and with terminal 3.
A wire should then be used to con-

nect the connecting wire just men-
tioned with the wire that connects the
F1 terminal of socket 16 with the F2
terminal of socket 14.

Now connect the stationary plates
terminal A of variable condenser 8
with terminal C of variocoupler 4.

The B terminal of rheostat 5 can
then be connected with the F1 ter-
minal of socket

The A terminal of rheostat 7 should
be connected with the F2 terminal of
socket

Then connect the P terminal of
socket 14 with the rear bearing ter-
minal E of the variocoupler 4. ~The
rear bearing makes contact with the
other end of the tickler or rotor coil
winding.

Next connect the S2 (outside end
of the secondary winding) terminal of
transformer 15 with the G terminal of
socket 16.

The P terminal of socket 16 should
be connected with the A spring of
jack 11.

The B spring of jack 11 should be
connected with terminal 9.

The C spring of jack 11 should be
connected with terminal 10.




This completes the internal wiring

e set. The battery connections
be made as ows: The
negative terminal of the A battery
should be connected with terminal 17;
the positive terminal of the A battery
with terminal 18; the negative ter-
minal of the B battery with terminal
19 and the positive terminal of the B
battery with terminal 20,

How to Operate the Set

The actual operation of the set is
very simple, but the aerial and ground
connections to the set will call for
some explanation. The set can be
used as a single circuit receiver by con-
necting the ‘aerial wire with binding
post terminal 1 and the ground with
binding post terminal 3. If you con-
sult the wiring diagram you  will see
that what this does is to connect the
aerial with the mid-point tap of the
stator winding, with the n(hc coil

not care to wind the coil on tl\c stand-
ard coupler, this type of receiver will
he a very simple one to construct.
When used to listen to local stations
this arrangement may be used only
with a very short antenna, an inside
wire about eight to ten feet long. If
you connect the aerial with binding
post 2 and the ground with binding
post 3, you have a_three-circuit hook-
up with an aperiodic primary; a fied
h

secondary tunable wi the variable
condenser and a_variable tickler coil
in the form of the rotor of the

coupler. This type of circuit is very
selective, but is rather critical in tun-
ing. In many cases local stations can
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be tuned in without any aerial, using
only a ground connection to binding
post 3. In order to avoid causing
squeals in your neighbors’ sets all that
you have fo do is to exercise a little
care in tuning your set or in Lh'\ngmg'
from one station to another. Be!
you change to another station, Riias
the tickler Loxl coupling 1»» mmm;z the
rotor bac lightly before you change
the setting - your atdbe Vo
can then m.mge your condenser set-
ting and bring in another station with-
out causing the squeals. After you get
the hest setting with the condenser you
can increase regeneration by adjusting
the tickler coil carefully until you get
maximum signal strength without
causing the set to break into the dis-
turbing squeal. When you change
from the detector to the amplifier stage
a slight adjustment of*the tickler coil
will usually be found necessary.

List of Parts Required for Construc-
tion of the Set.

Radion panel, 7 x 14 x 3-16 inches.
‘Wood baseboard, 7 inches thick, 13
inches long, and 6;/4 inches wide. 'I he
width of the baschoard will depend
largely on the depth of your cabinet
and should be made to sult the cabine,
Cabinet for a 7x L
Gcncml Radio type 2 268 nmcoupler.
10 feet No. for

winding sl \nmouplr_r
Seneral Radio, type 247-K, 00025
mid., variable condenser.
General Radio, type 301, 30 ohm
rheostats,
2 Carter, type 104,
jacks,

double-circuit

General Radio, type 302, Vernier
dial for variocoupler.

General Radio, type 310, dial for
variocoupler,
General

sockets.

General Radio, type 231-A, audio
frequency amplifying transformer.

1 Dubilier . 00025 mfd. grid con-
denser with grid leak mounting clips.

1 Dubilier, 3 megohm grid leak.

1 Radion binding post panel, cut to
434 inches.

9 General Radio, type 138-Y, bind-
ing pos

2 Brass angle brackets, made of
1/16 inch thick brass; 74 inch wide,
length of each leg 1 inch, One No, 28
hole should be drilled 34 inch from
bend on one leg and another No. 28
hole should be drilled 3§ inch from
bend on the other leg.

7 l-inch No. 6 round-head brass
wood screws for fastening panel and
sockets to baseboard.

6 3-inch No. 6 round-head brass
wood screws for fastening trans-
former and binding post panel assem-
ble to baseboar

6 34-inch 6/32 round-head brass

wood screws for fastening soldering
lugs to grid condenser termimals; to
serve as terminals for the ends of the
primary coil, and for fastening binding
post panel to mounting angle hrackets.

6/32 hexagon brass nuts fo
points where the 34-inch 6/32 screws
are used.

2 dozen General Radio soldering
lugs with 6/32 clearance hole.

5 lengths round bus bar wire.

6 inches Kester rosin-core solder.

Radio, type 299, tube

/ Protecting Your Loud-Speaker

J

(Continued from page 14)

dealt with, the Ilatter nrnnqcmmt
usually gives more satisfactory result
than when no filter is used.

Parts Required

Tn the construction of the unit the
following parts were used:

One panel 6 in. by G in. by % in.
thick.

One case to take ahove panel, 6 in.
by 6 in. and any suitable depth to take
the components on the pancl.

One choke.

One 2,F fixed condenser.

One double-pole change-over switch.

One condenser. The value of this
condenser will depend upon the type
of loud-speaker to he used,

Four terminals.

Quantity of 16 gauge tinned copper
wire for wiring.

Seven %4 inch machine screws and
nuts.
234 in. machine screws and nuts,

Drilling and Mounting

No difficulty will be experienced in
mounting the parts on_the panel, as
these are all held in position simply by
screws through the panel, and nuts.
Ample room is left inside to carry out
the wiring, and to permit of the con-
denser across the phones being readily
changed. Wiring is carried out with
16 tinned copper wire, and from the
diagram no_ trouble should be experi-
enced in this part of the construction.
The change-over switch is simply
mounted hy means of three =crew~w
while a further two have heen used as

stop-pins to allow the switch contact to
make correctly

Connections

To connect the unit to the set, the
two terminals on the left-hand side of
the panel are connected to the phone
terminals of the set, that marked plus
going to the plus terminal. This latter
is always identified by the fact that it
goes directly to the high-tension supply.
The loud-speaker is connected to the
two left-hand terminals on the panel
marked “loud-spealer,” the plus of this
latter being connected to the terminal
marked plus on the right-hand side.

With the switch in the position
marked “out” the loud-speaker is cor-
rectly connected to the set, while with
the switch in the “in” position the filter
circuit is brought into operation.




. The

“Luludyne”’

S

Receiver

A Radio Set Designed In Honor of a
Beautiful Girl Named Lulu

RE'S a receiver that has ro-
mance connected with its coming
surely appears to be worthy of
mnu(lerahon by the home radio con-
structor. Simon Kahn, the author,
gives the story in The Experimenter as
fnllo\vx
“Oh, for something more exciting!”

mused Lulu, as she sighed, with restless
case. “This monotonous drone of rise
carly, dress quickly, swallow breakfast,
and then race for the subway in a de-
termined effort to get to work—on time
or otherwise—is simply getting on my
nerves !”

Versatile Lulu!

view of the famous Luludsne.
ivel Tead:
=1

Note the exceptionally, well bal

— T —
sing, and, if T may be allowed to use
the familiar phrascology, she can
“pound brass” as well as the regular
he-man operator.

But with all these diversions, Lulu
was restless. Life was becoming just
one dull affair after another. Not that
she lost interest, nor was bored, but be-
cause events seemed to follow in a
fixed sequence. Her date book was
usually filled for several weeks in ad-
qance, and if perchance something
transpired to interfere with her plans,
she still managed to fulfill all obliga-
tions.
Would she care to play tennis this

necting’the various insiruments

Besides the theatre, the art galleries,
the chase, the various social functions
with their innumerable dances, and a
host of other things to take up her
time, Lulu had nothing to do except
spend an occasional hour in learning
the intricacies of radio and practicing
the code. In truth, what Lulu could
do with two hands, few could do with
four. Agile, alert, robust and strong,
beaming with a radiance that fairly
emanated the health of youth and vital-
ity her figure—divine even as that of
Venus; her hair, a world of it, more
lustrous by far than Diana’s; her eyes
—softer "and more brilliant than
Helen of Troy’s; her lips—rubies that
shone _resplendently, more beautiful
than Cupid’s bow at its best. Such was
Lulu—and more, yes, much more. For
Lulu can cook, she can sew, she can

epid Tk and grid o
Vital consideration where el

Eme o

afternoon? No, that would hardly do.
Horseback riding came first. Would
she like to go swimming some time
next day? Sorry, but an engagement
to entertain at tea would prevent that.
And so on and so on.
say that Lulu was pampered

would not do. She simply wasn't.

True, she had found the study of
radio both timely and interesting. For
had she not been tutored, in her spare
time, by her friends who had followed
the progress of the so-called wireless
since the early days? Fascinated by
the art, she became enthused to such a
degree that she finally mastered the
code, and it really is wonderful to see
her copying at “30 per” with a non-
chalant air about it .

But Lulu was quite discontented.
Enthralled though she was with the

«d lnyout and arrangement of apparat

diversity of activities which fell to her
lot, she was constantly yearning for
something else, some new thrill.

It is rarely that one’s wishes and de-
sires are granted and fulfilled to such

a large extent as were Lulu's. She
Ilel\ got what she desired, although
she had to work very hard for it. Her
grit and determination, combined with
an exceptional power of will, soon
overcame seemingly impossible sitta-
tions which might have caused conster-
nation and bewilderment for a man.
But in the face of all this she never lost
her temper or became angry. To be-
come provoked was not in her constitu.

ions by Courtesy of The Experimenter (New York)
us.  Of especial interest are the
revent losses by

of the highest order is to be maintained.

tion. Yet, pity the one who wilfully
violated her rights!

Frank is one of the sort that can
stretch the rather vivid imagination be-
yond the limit of elasticity and then go
a step further. Many a time and oft
he repeats the episode of the “flying
bull”—when he was able to receive
such stations Nauen, Moscow and
Yokohama on a crystal set using a loop
antenna during a severe thunderstorm.
So he solemnly swears, but little does
he dream that Fred, of whom we shall
hear more shortly, “fixed” him that
evening. (Please don’t be too pre
vious. It was nothing to drink.)

For Frank to sit down and work out
a problem with pencil and paper was
an impossibility, and he admitted it.
Strange to relate, he could diagnose a
cause and source of trouble in the most




perplexing complications, but when
confronted with the simplest rudiment,
he failed completely to account for any-
thing, except for the fact that he knew
he didn't know! Ordinarily, Frank is
a high-strung individual who, being
temperamental in the extreme, is a fine
specimen of a handy man around the
eis dfpelllel’, plumber, artist
and painter, electrician and hod carrier,
1]1 in one. But above all, he is an ac-
mplished radio man, adept to a great
degree in building, wiring and install-
ing sets. His handiwork is most pleas-
ing and he takes no small pride in his
products. In the vernacular, he gets
great enjoyment in telling the
eyed world” about his achievements.
However, one cannot blame him, be-
cause his work is really exquisite and
he is continually trying to improve it.
And he did try very hard at a special
oceasion, with most gmu{ymg results.
But wait, we shall see lates

Some say that Frank was too busy
wnh his work to think of anything but

fo. Others say that he was con-
sunll\ dreaming of new worlds to con-
quer.” Of these, the latter are correct
in their assertion. Frank was a born
dreamer. Not that he wasted his time
in deep somnambulistic trance, but he
strove in utmost fashion to create
things worth while, He would start
with a spurt, all elated over the pros-
pects on the outcome of some certain
project, and then invariably fail to
complete it until after too long a time
had elapsed. spiration seemed to
fade out soon, distressing him sorely.
How to relieve the situation was be-
yond his power.

With serious intent, Fred began a
lengthy lecture on the benefits of rec-
reation, its effect on stimulating the
mind, the body—and the reaction on
the pockelhnok

It did not take Frank long to see the
point, a very literal transition indeed,
for the next week-end saw them both
down at Rockaway Point, enjoying
themselves and glad to leave the tur-
moil of the city.

“I must introduce you to Lulu and
the gang,” was the “opening remark
made by Fred when they got there.
For Fred and Lulu had been great
chums for many years, and by putting
two and two together, Fred figured that
no small amount of fun was in pros-
pect.

Did you ever meet a fellow who was
ood looking—a regular fellow in every
vy who was as “straight as a string”?
you ever have need of a friend
\»ho could be depended upon, be thor-
oughly trusted and do more for you
than justifiable expectation could ‘de-
mand? No less than such a friend was
Fred. Muscular, powerful, well built,
with a mind that could think quickly
and clearly under the most adverse con-
ditions, Fred was truly a super-man.
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Fred was an old-timer in the radio
game. He first became interested wheu
announcement wa
successful _trans-oct cxperunent:.
The next day, and for several months
after, he could be found listening-in, in
his spare time. He admits that about
all he heard for two months was the
G0-cycle A.C n from the nearby

i Yet, his p
adroitness and general enthusiasm kept
him at it, and so after many a moon
had p1ssed he was rewarded for his
patience by the strains of melodious
open-gap spark signals from a ship that
happened to be in the immediate neigh-

=

beat his efforts and thus made up his
mind to do his very best.

Both set to work and prescribed a
certain date upon which they were to
compare their craftsmanship—on that
date the virtues and outstanding quali-
ties of their work would be revealed.

With a diligence and per qqence ﬂm
is part of his comples
carefully rounded his receiver e
shape, and then when he finally ex-
hausted everybody’s patience, appeared
on the scene at the last moment and,

b his well-pronounced ego, ac-
claimed himself conqueror of con-

A front view of the Luludsme as it appears when completed, Although this

s three fu

on he and
‘What has
tory, as it

borhood. From that time
radio have been inseparable.
gone before is forgotten his
would take several volumes in order to
put down all the escapades, trials and
tribulations which were Fred's. You
will recall that I mentioned that Fred
listened-in in his spare time. Veri
but his teacher must have thought all
his time was spare, as Fred had the
happy faculty of forgetting to go to
school, and often remained at his wire-
less contraption all day long. But men
change with time, and although the
prmerh states that men are but grown-
up children, Fred was the exception
that proves the rule.

The meeting was pleasant, one which
1 shall not forget soon. I can remem-
ber Frank, with face beaming, Fred
with flustered cheeks and Lulu with a
twinkle in her eyes that fairly teemed
with mischief.

A short time later found Frank rav-
ing to Fred about how charming Lulu
was. After Frank winded himseli—
he must have been speaking for several
hours—Fred quietly told him_ that he
knew all about it and more. You can
imagine Frank’s consternation!

Noticing the conspicuous absence of
a radio set in the bungalow, Frank sug-
gested that he should bring one up the
next week-end. On second thought, he
didn’t have one which would serve the
purpose. Frank usually gets bright
ideas, but Fred has the knack of getting
brighter ones, so the “four-letter cross-
word puzzle” suggested that they each
build one in Lult’s honor which would
do her justice.

It was an excellent idea, thought
TFrank, and he was in rapturous ecstasy.
He knew that Fred was determined to

o ot diffeult o turo,

querors. And he had SOME set with
him! Knobs and dials galore ; switches
and naeters and bezels; pilot lights,
petite clock and panel lamp—all deco”
rating the panel and giving it a resplen-
dent air,

Fred had already surmised what
Frank was going to create—a veritable
bunch of junk—an expensive array of
entirely and wholly unnecessary appa-
ratus which, although improving the
appearance of the radio set, did not in
any way improve its operation, its sim-
plicity of control, or its distance-getting
ability and quality of reproduction.

k' was a five-tube tuned radio
Sreniichoy =t Which lafferatriet
test, was no mettle to Fred's, for Fred
had procuced a set which was also some
set!

Tan

With a unanimity that was sponta-
neous, the giory of the occasion went
to Fxcd who named his receiver “The
Luludyne.” Even Frank bowed in ac-
quiescence. He had been beaten and
Fred’s masterpiece, The Lududyne, en-
tered the Valhalla of Fame.

Tt certainly does “produce the goods,”
and if you could see Lulu twirl the dials
in exuberant delight! She has finally
found a diversion of which I am glad
to say she will never tire. At least she
told me so. as for Fred, he is
more than conlen! to build Luludynes
for his appreciative and thankful
friends and neighbors. He'll build one
for you, too.

Constructional Details of the
Luludyne

The Luludyne, as can be seen in the
accompanying photos and diagrams,
consists of a low-loss regenerative tun-
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ing arrangement to which audio-fre-
quency _amplification of the highest

uality is added. One stage of trans-
former —coupled and three stages cf
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into a purely single control, the .0005
tuning condenser providing ample ac-
curacy and ease of tuning. Note from

resistance-couple
prise the faultless amplifier which gl\'e:
such splendid reproduction.

It is surprising to note with what
regularity and clarity distant stations
can be brought in. And the other great
features of the set are that, first, it is
primarily a single-control set, in which
the added optional controls of antenna
coupling and tickler feed-back adjust-
ment, for the reception of local stations,
are incorporated. It thus becomes a
simple matter to accurately “log” sta-
tions.

Alongside a five-tube radio-frequency
circuit, straight, neutralized, reversed
feed-back or other modification, the
Luludyne can easily run rings around
it. To be convinced, you need but build
one for yourself and see the vast su-
periority it has over the “freak” sets
now on the market.

It is the conviction of the author that
the three-circuit tuner and the very
excellent audio frequency amplifier as
described, added to it, make it the very
best radio receiver that has as yet ever
heen built.

The tuning unit will be described
first. The primary and tickler coils are

4

PARTS NEEDED
7% 24-inch panel.

board.

X 22
Lopez low-los:
General Tnstrument. Jow-loss 000

mid. condenser.

§ Standard sochets

1 rheostat.

i

1 jack.

1 Federal single circuit jack.

I Cutler-Hammner ey (ype fament
switel

3 d-inch dials.

100025 mid, grid condenser.

1 2-meg. grid le

3 a6 e condensers

13% 1o 1 ratio Erla audio”trans-
orme

2 Rasco hmdmg post strip

7 Binding post

3 Yeby grid wn, 1,000,000, 500,000,
2500000

Veby resistor couplers, 100,000 ohms

Cabinet.

the photo that the tuning coupler is
placed away from any other apparatus.
This in itself prevents any undesirable
feed-back and allows perfect control of
regeneration.

Proceeding from the detector tuhe
the next device is the audio tra
former, This must necessarily be OA a

.006 MF

I
MEGS

- MEG,

cuit. It is, therefore, better to satisfy
one’s self with lesser volume and
greater clarity will then ensue.

The“resistance coupled amplifier has
long been known for its superior repro-
ducing qualities. The three stages in-
corporated into the Luludyne have
proved no exception to the rule and do
their work to perfection.

Nothing more need be said concern-
ing the amplifier except that as little
deviation as possible from the given
values be allowed.

One 20-ohm rheostat is used for the
detector tube and affords an extremely
fine control of filament current. For
the amplifier tubes, a 6-ohm rheostat
furnishes sufficient degree of control.

Note the slight length of the wire
leads from the grid leak and grid con-
denser to the grid terminal and tuning
condenser, respectively. In fact, the
word length cannot be properly used,
for the connections are direct to the
terminals themselves, no wire being
used. This is a salient feature that
goes a long way in keeping the effi-
ciency of the set at its highest.

From all outside appearances the

=

The circuit employed by the Luludyne.

Stages of resistance coupled audio {requency amplifica

a rotor form, 3 inches
T'welve turns of No. 16

both wound o
in diameter.
D.C.

constitute the primary winding.
The tickler coil has twenty turns of
No, 22 D.C.C. For the secondary,

which is wound in the well-known low-
lo<> method, forty-four turns of No.

C.C. comprise the coil formed by
llurleen pins placed in a 4%%-inch diam-
eter circle.

The coupling of both the primary
and the tickler coils can be varied by
means of a shaft attached to the rotor
form of each. The tuning is resolved
22

It consists of a three-cireuit regenerative detector, o
tion. 1t g

low ratio, one in the order of 3 to 1
serving the purpose very nicely. If a
higher ratio is used, slightly better am-
plification may result, but the control
of regeneration becomes hampered and
the quality of the music may be ai-
fecte

It will be found best to employ no
more than twenty volts or so as plate
voltage for the detector tube. Remem-
ber, a small overload or slight distor-
tion in the detector tube circuit becomes
greatly amplified in the amplifier cir-

So——|
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le stage of transformer coupled and

ives aplendid results.

Luludyne looks exactly fike a neutro-
dyne, but as a matter of fact it is by
ar superior, both in performance,
looks and all-around efficiency. Tt is
one set which its owner can truthfully
acclaim as the best.

All the parts of the very best ma-
terials can be procured for less than
ve dollars, and this incentive of
low cost for such an exceptional re-
ceiver should prove a dominant fac-
tor in persuading you to duplicate it.




The Thordarson-Wade Set

A Receiver of Unusual Reproductive Qualities which
Does Not Dispense with Sensitivity

L HE trend this year is toward the
best possible quality of audio am-
ication, so that voice and music \va
e pure and undefiled as is
ably bDle. This is ind
some since radio
where the RF amplific
it need be, and we may remain satisfied
for quite a while. But in the audio
amplification_there is just cause for
complaint, The pair of

d \’»hu]

s of sensitivity or
. however suc-
l»un in the

(m;,,mdl xm(nlwn
Sl B v ienb e
radio frequency receivers have gone
wide of the mark in most cases. With-
out regeneration it is difficult to retain
sensitivity, and the claims of many sets
seem to center armm(l the elimination
In this article which

\r

G000
e

combines with this performance somc
audio amplification, as is true in every
se

The manner of obtaining regenera
tion is the second nul~umlm" featurc
of the set. Instead of a tickler coil.
which is also a good way of obtaining
feedback, condenser is It

one  imperviou
since it is in an
part of the clrcml

\huuld be
y el

R
|

b

The electrical wiring of
55 Bueredy S blaat resistor, connected. o

Tt s (1) B oMYt wiibi Savisase Brivneralot

transformers will not satisfy most per-
sons, at least after they have heard
some real quality audio hookup at
work. There are several very excellent
AF amplifiers and one of them is the
3-stage auto-transformer design. This
gives very good quality because it
brings out the low notes with fine fidel-
ity, while also reproducing excellent
quality on the high notes. The volume
is great. be too great
at first. ce a potentiometer
used in the grid of the second AF tube.
If this does not suffice, use also a lower
value of leak in the grid of the final
tube, say 0.25 or even 0.1 megohm, in-
stead of the usually recommended 0.5
megohm. At all hazards, the choking
tendency can be cured with absolute
success. Then you will enjoy a com-
bination of volume :md quallty that will
delight and thrill you.

In this manner H erman Bernard in-
troduces to the radio constructor a five-
tube receiver which bids fair to prove
very popular. It has been remarked
many times that the attempts to obtain
true’ reproduction of tones have gen-

the Thordarson-Wade -tube sets shown schematically.

o A minus, other

appeared in Radio World, New York,
the author shows complete details of a
five-tube receiver which utilizes the un-
doubted advantages of regeneration,
and at the same time is combined with
audio frequency amplification of the
most advanced type—namely, imped-
ance coupling. What is more, there is
no attempt to conceal the fact of re-
generation, which is obtained through
ity coupling instead of the cus-
electromagnetic or tickl
“In the hands of an ex
operator this receiver will accom
many things, well and thoroughly, and
without incurring the wrath of neigh-
bors by strong radiation. The article
goes on as follows:

Finest Combination

The radio side of the Thordarson-
Wade circuit, which now makes its bow
to the public, uses a stage of tuned
radio-frequency amplification and a re-
generative detector. This is the finest
combination possible where two tubes
are used. The detector tube rates as an
RF amplifier, of course, although it

R3 (the
e

3, 4 and 5.
e Hartley oscillator is employed.

This condenser, C3 in Fig. 1, is con-
nected with stator plates to the plate of
the detector tube, and with rotor plates
of the low potential terminal of L4.
The grid return of the detector tuning
coil L4 is connected to a tap on that
secondary, thus making the entire L4
winding a secondary, and a small part
of that same winding a primary. The
plate current is fed back to the grid of
the detector tube through the regenera-
tion condenser C3, the location of the
tap on L4 accounting for the degree of
regeneration afforded by any given
setting of C3.

A Great DX Getter

The Super-Heterodyne enthusiasts
will recognize this as the Hartley oscil-
lator, that is, a hookup with a single-
winding coil, one part of this winding
Deing in the grid circuit and the other
part in the plate circuit. In the present
case C3, the regeneration condenser, is
in series with the smaller section of the
tuning coil while C2, the detector input
tuning condenser, is in parallel with
the entire secondary. The Dscllldurm~




induced are as effective as one can ac-
complish, hence the Thordarson-Wade
set will rank among the foremost DX-
gemrs it is possible to comstruct at
om

The regeneration control is smooth
and the settings on the ial are
spread out. This is due particularly to
capacity means employed for varying
the regeneration. Iven with the semi-
circular plate type of variable con-
denser, known as straight-line capacity,
this spreadout on the lower waves Is
probably a little better than with a
tickler used for inductive feedback.
But to gain even a greater distribution
a straight-line wave-length condenser
was used. Normally this would not
constitute much of an improvement
over the semi-circular plate type, but
the particular condenser employed
a 360-degree-rotation dial, hence the
surface of the dial affords greater
separation between low wave-length as-
signments even than would a straight-
line frequency condenser, where the
conventional 190-degree dial is used.

The approach to the oscillation point
is very gradual. In fact, one can sense
the excessive condition before it actu-
ally demonstrates its existence in the
form of a squeal. Radiation is thus
curtaile

With the proper inductances the set
will tune from about 180 meters to
about 600 meters, provided condensers
of low minimum capacity are used.
This refers to the wave-length tuning
capacities, C1 and C2. The regenera-
tion control, C3, keeps apace with
these to a markcd degree. In other
words, if the set will tune a given range
the regeneration may be relied on for
that belt, too. As the practical wave-
length belt of broadcasting stations is
from to 545 meters it can be seen
that the range of wave-lengths will be
more than amply covered.

Coil Connections

The coils are connected as indicated
in Fig. 1, the electrical diagram of the
wiring shown schematically. Also the
coils may occupy the relative positions
as shown, I.1L.2 being horizontal and
L3L4 vertical.

Tracing the coil connections, aerial
goes to the beginning of LI, ground to
the end. A minus connects to the begin-
ning of 1.2 (which adjoins the end of
L1), while the end of L2 goes to the
grid. The stator plates of C1 connect
to grid, too, while the rotor plates go
to A minus. The other RF trans-
former, or interstage coupler, is con-
nected with beginning of L3 to plate,
end to B plus, beginning of L4 to rotor
plates of both C2 and C3, tap to A plus
and end of L4 to grid condenser and to
the stator plates of C2.

he radio side of the circuit re
quires no special precautions, beyond
connecting the coil terminals correctly
and mounting the coils at minimum or
zero stray inductive coupling, The up-
24
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vight position may be preferred by
some for L3L4, but the horizontal
position may be maintained for it, as
well, provided right-angle molmtmg in
respect to L1L2, or other angle for
preventing unwanted feedback, is fol-
lowed. The photographs show both
coils mounted horizontally, but with
axes at right angles,

The AF Hookup

In the audio circuit are a few im-
portant factors. For best quality the
blocking condensers should be large.

No smaller capacity than 0.25 mid.
should be used. It is safe to use up to
4 mfd, but the larger capacities are
rather bulky and expensive, and
mid. was used as a compromise be-
tween price and size, while still main-
taining good quality. Do not use .006
mfd. blocking condensers in this hook-

up.

Tn Fig. 1 you will notice that a leak
is placed in fhe grid to filament circuit
of each of the three audio tubes. One
of them is variable and is in fact a
potentiometer of 500,000 ohms maxi-
mum (0.5 meg.). The grid is con-
nected to the pointer and the two re-
maining potentiometer terminals re-
spectively to the 025 mfd. condenser
and to C battery minus. By turning the
arm the resistance anged. The
higher the resistance in (he circuit, the
lesser the leakage path from the gnd
hence if any tendency toward excessive
volume exists at the expense of quality,
turn the potentiometer to a lower set-
ting, to allow more of the excess charge
to leak off the grid of the tubes.

The question arises as to why the
variable control or volume regulator is
placed in the second audio instead of
in the first. One good reason is that
independent volume adjusters exist in
prior tubes—R1 for RF, R2, R4 and
C3 for the detector. It is always the
better practice to regulate volume
ahead of the AF, where practical. Ruf
supposing that the control is not ample,
¢., some overloading of tubes takes
place in the audio stages. The first AF
tube has been regulated as well as pos-
sible by the rheostats, variable detector
leak and the regeneration control, too.
Hence it is logical to have the potentio-
meter in the second AF tube, the idea
being to check the strain at the earliest
practical stage where it occurs and
where no compensator exists. Should
the potentiometer fail to check choking:
effects, the final leak may be less than
the prescribed 0. , 0.1 meg., being
safe. Ordinarily the AF lmukup will
be very fine just as diagrammed, with
the constants as given. But in this
particular set the radio-frequency am-
plification is so strong that any ten-
dency toward overIo;Ldmg that might
exist in any other set is present here.
However, as the solution is unfailing
there is nothing to worry about,

The manner of connecting the auto-
transformers is identified in Flg il

There is a single tapped winding. The
beginning of the winding goes to the
blocking condenser joined to the grid
of the succeeding tube, the tap goes to
plate of the preceding tube and the end
of the wiftding to B plus. The posts
are marked on commercial products.
The primary part of the winding has a
core, just as has the secondary, in fact,
it is the same core.

The B battery voltages and also the
C battery value can not be given as
standard for all cases. For the detector
plate connect the 45-volt tap of the B
battery block, but this voltage may be
even 673 for greater volume an
richer tone. Try both and even other
voltages, higher ‘and lower. Any ten-
dency of the set toward over-oscilla-
tion may be checked by reducing the
experimental B battery voltage here.
The B posts of the two remaining auto-
transformers are connected to B plus
135 volts, and this may be taken as
standard, although the grid bias should
be varied from 6 to is
assumed that the 201A type tube is
used throughout. The bias_that is
theoretically correct for minimum B
Dallery consumption and maximum
grid response can not be always ac-
cepted as best from a quality viewpoint,
and one may determine the C voltage
on the basis of auditory effects alone.

The set is to be operated exclusively
on a speaker, hence no provision is
made for a detector tube listening post.

The overloading that takes place, and
which is entirely curable, is not due to
the form of coupling at all, but to the
limitations of 1uhes Of course, much
of this strain can be more simply
averted by mm;,v high-Mu tubes in the
first and second audio stages (tubes 3
and 4). Instead of 6 to 8, the normal
Mu of the 201A, etc., you would have
about 20. Such a high-Mu tube must
not be used in the final audio stage, but
the 201A type or a special last-stage
Mu tube being employed. The regula-
tion high-Mu tube in the final audio
stage cuts down the volume and injures
tone quality.

The 1.0 mfd. fixed condenser that
by-passes the RF current around the
batteries is optional and if a small con-
denser is in mind for use here it cer-
tainly should be omitted, for only a
large one serves the purpose.

The Adjustable Factor

Looking over the variable factors in
the set we find the followin;

(1) The tuning condenser C1 regu-
lating wave-length.

(2) The tuning condenser C2 regu-
lating wave-length.

(3) The regeneration condenser C3
regulating feedback.

(4) The rheostat controlling the RF

(5) The rheostat controlling the de-
tector tube.
(6) The grid leak controlling the dis-
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charge of excessive negative electrons
from the detector grid.

e

(7) The potentiometer controlling
the leakage from the second AF tube’s
grid.

Every one of these is a volume regu-
lator. But not every one ranks as a
control. Once the detector grid leaks,
the potentiometer and the two rheostats
are set they may be left that way.

ence remain only the three tuning
controls or radio-frequency elements.

The Coils

. Two tuning coils are used in the
Thordarson-Wade set. Fach one is a
radio-frequency transformer, cnnqst—
ing of two windings, the primary

{ the secondary. The Aero Coil \Vave

S Trap Unit was used in each instance,

0.25 mfd. ®
& “meanted

LIz

In each a tap is brought out to a lug
on the skeleton low-loss form of the
commercial product, but no wired con-
nection is made to the tap point of the
first coil (on L.2) in hooking up the
set. The form diameter is 334" and
thereon is wound the secondary, as
follows: 14 turns are put on and a tap
is taken, then 46 more turns are put
on, total 60 turns. The winding is
continuous. The point at the 14th turn
i y scraping off a little of the
he wire used is No. 22
double cotton covered. The primary is
wound inside the secondary and con-
turns. It is placed at what
vull he the low potential end, that is,
it occupies relatively the same position
as do the 14 turns, "The primary wind-
ing is spaced %4”. The diameter of the
primary is 234”. It takes some in-
genuity to cnmn\e the primary so as
to preserve the J§”

the primary securely
jary. Also, the commercial form used
has two thin insulation rings at the end
and four supporting insulation rods.
This affords a 95 per cent air dielectric
and puts the coil in the forefront of
low-loss design.

The winding for L1L2 will be with-
out tap, or, if tapped, this junction
point will be ignored, while the second-
ary L4 must have the tap, so that the
regeneration connection may be made
thereto.

The secondary in each case is wound
with no spacing except that afforded

by the insulation on the wire itself.
The axial length of the secondary in
each case will be about 214"

The same number of turns on about
the same diameters, using the same
kind of wire, will gm nppmxlmate]y
the same inductance in“all cases and
will enable tuning to be sutisfactarily
accomplished with .0005 mfd. variable
condensers across the secondaries and
a 00025 mfd. variable condenser for
feedback. The tuning condensers are
Cl and C2, while the regeneration con-
denser, 00025 mid., is C3. These are a4
shown i the schematic diagram of the
wiring, and also in the picture dia-
grams (Figs. 1 and 2). as

on-Wade Set. The Acro coils are shown with primaries outside
Clarify the  yisuslization of connections.

horizontally, LILA vertical

o

inside)

of

%Amp.

Fig. 2. The wiring diagram of the Thordars

the  secondaries  (instead

:




Laying Out the Pancl

The dimensions of the panel are
7x24". A photograph of the panel
view is shown ir. Fig. 4. The in-
struments on the panel are two rheo-
stats, potentiometer, three variable con-
densers (all these on a central line,
314" from top and bottom), the switch
and the jack, these two being 14"
from bottom. The distances from the
left are 3”, for RF tuning condenser,
Cl, 8" for' detector input tuning con-
denser, C. " for regeneration con-
175" for RF theostat,
20" for the potentiometer, and
254" for the detector rheostat, R2.
This leaves the center shaft of the de-
tector rheostat 134" from the right-
hand side of the panel. The jack is
lined up perpendicularly in respect to
the detector rheostat mounting hole
while the switch S is similarly placed
under the RF rheostat. This accounts
for everything that will be on the panel
excepting two items. The dial pointers
will be mounted so that the point is
right next to the dial, but not touching
it, in each case, and the screws for
miounting the panel on the cabinet will
be placed so six are evenly distributed.

The panel instruments should be
‘mounted he(m’e any of the wiring is at-
tempted, and this will therefore con-
stitute the ﬁrst assembly job.

The

denser, C3
5
2
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The detector socket is between the de-
tector condenser and the regeneration
condenser. The first AF socket is just
to the left of the regeneration con-
denser, when you look at the back of
the set. Sockets (4) and (5), for sec-
ond and third audio, are mounted right
next to each other, as close as possible.
The center of socket (4) is 24" to the
left of the switch shaft hole.

The coils may be mounted on_ the
baseboard, likewise the sockets, resistor
mountings, Bretwood variable leak and
auto-transformers.  The first an
second stage auto-transformers are
mounted parallel with A panel, while
the third and last one is at right angles
to the others. (Fig. me of the
by-pass condensers (all large-capacity
fixed condensers go by that name) may
be mounted on top of the final auto-
transformer, and it is perhaps prefer-
able that this be the last 25 mfd.
instrument, so that the 1.0 mfd. con"
denser may be mounted to left of the
jack, looking at the set from the rear.
This leaves two by-pass condensers to
be accommodated, both .25 mfd. One
is placed on top of the first auto-t
former and the other mmmlcd upright
at left of the second AT, so that the
greater room will be takcn up on a
perpendicular plane, where there is
plenty, rather than on the horizontal
plane, where there is not too much.

One may use a 7x23" baseboard, but
in that case there will be no room for
the conventional binding post
terminal block. Those desiring to
terminate the set leads at such a strip
should use an 8x23” baseboard and be
sure, when purchasing a cabinet, to get
one that has sufficient depth inside, to
allow room for the protruding binding
posts if the strip is mounted at right
angles to the baseboard. However, ‘the
strip may be mounted parallel with the
baseboard, in which case an 8" depth
would suffice for both baseboard and
cabinet.

Tn the original mode: no binding post
strip was used for batteries but in-
stead the set leads were connected
direct to the cable. A small two-post
strip, which can be made at home very
casily, was used for the aerial and
growsd leads. The hard rubber strip
was 1x234", The binding posts were
mounted theresy, also one end of two
brackets or Z-angies, which were 34"
hxgh md had two eud ugs exteu]

but in opposnte (lll’elll(l|h to eac] h ot er,
A piece of brass 174" long, %" wide,
will lend itself readily to bending to
these dimensions.

Mounting the Bretwood Leak

The variable grid lead is mounted
upright on the baseboard. The socket
centers are 214" from the back of the
panel. Al sockets are in alignment,
The RF socket is between the RF con-
denser and the detector condenser.
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The will place them-
selves, so to spealk, if i
expounded precautions are taken and
the photographs consulted. The mount-
ing for the ballast resistor has to be
accommodated. The C battery connec-
tions will be taken up in the wiring
directions.

Fig. 3 shows the coil mounting very
clearly and also brings home the idea
of how to mount the auto-transform-
ers. It also shows a lead that seems
common to the three variable con-
densers. In fact, however, this busbar
strip is connected to the frame of the
Wade variable condensers used in the
original model. This frame is wholly
unconnected to cither the stator or
rotor plates, hence when grounded
forms a shield. The lead is therefore
brought to ground. Body capacity ef-
fects are thus climinated. The dotted
line in Fig. 2, picture diagram, repre-
sents this shielding connection, which
should be omitted unless the Wade con-
densers, or some other type that has a
frame inmlaced from both sets of

- e ;i?i*;éii e
of th

tube socket and tb hotiom of the.perr
pendicularly-mounted variable grid
leak, the other side of both the leak
and the condenser going to the high
potential end of the secondary T4
This will be explained in detail later.

It will be found that the coils, when
mounted as cIe:uly shown in Fig. 3,
are about 8%4” apart, measured onl
from actual wm(lmg at their farthest

points, while the minimum dmﬂnce be-

tween the two_coi

tween actual windings. Notice that the

coil forms are supported by mounting

brackets. The are supplied with
i d.

those three, but should make the tap
at the 8th turn on L4, instead of at the
14th turn, due to the extra capacity in
the condenser

Wmug Directions

The wiring of the set is relatively
casy. Those who can not read the
schematic diagram (Fig. 1) quite so
readily shoul(l consult the picture dia-
gram (Fig. 2). They are the same.

ka 1 the ballast resistor seemed to
read “R,” instead of “R3,” due to an
imperfection in the engraving, so con-
sider it R3. It is shown as R3 in the
picture diagram. There is no R else-
where in cither diagram, so no con-
fusion can result.

First wire the filament circuit. The
A plus lead is brought from battery
to one side of the switch, the other side
of which is joined to the F plus posts
of all five sockets. A minus is con-
nected to only three pumt: so far as
the filament wiring goes: to one
Slde oF e HENIAIE esior B3 (),
to_one side of the detector rheostat,
R2; (c), to one side of the RF rheo-
stat, R1. The open sides of those
three instruments are connected as
follows : R3 to the F minus posts of all
three audio sockets, R2 to the F minus
post of the detector socket and R1 to
the F minus post of the RF socket.
In Figs. 1 and 2 the sockets are enu-
merated: (1) RF; (2), detector; (3),
first audio; (4), second audio; (5),
third audio. When the connections are
made up to this point the filament wir-
ing is completed. You may try out
the tubes and see whether they light
and whether the two rheostats change
the brilliancy of the two tubes they are
supposed to control and the switch
turns all five tubes on and off. In wir-
ing the rheostats select that rheostat
terminal which s joined to the movable
arm as the one that goes to A minus,
the other rheostat terminal going to F
minus in both cases.

Coil Connections

In the commercial coils, considering
L1L2, the terminals are identified, as
,'F, G and T. As previously ex-
plained, no connection is made from the
set to T in this case. P goes to aerial,
T-to ground, F to minus A and G to
grid of tbe (1). Expressed other-
wise, the beginning of the primary L1
goes to aerial, the end to ground? the
beginning of the secondary L2 goes to
negative A and the end to the grid of
the RF tube. Also connect the rotor
plates of CI to neumwe A battery and
the stator plates to
The interstage lrdn;[mu\ur L314, is




connected, P to plate of tube (1), B to
B plus 43 volts, ¥ to the rotor plates
of both C2 and C3, and G to grid.
Told otherwise, the beginning of the
primary L1 goes to plate, the end to
B plus’ the beginning of the secondary,
L4, to the rotor plates of both C2 and
C3. Note carefully that the usual grid
return_connection” established at this
point (commonly A positive in a de-
tector circuit) is NOT made to battery
or to anywhere other than to the rotor
plates of the two condensers, C2 and

RADIO REVIEW

single mounting. The other side of the
leak will be discussed lates plate
of the second audio tube (4) is con-
nected as was the previous stage to P
on an auto-transformer, B going how-
ver to another B plus lead, represent-
ing 135 volts. G goes to one side of
11 sechud Domer i onsies e
other side of which connects one ex-
treme terminal of the potentiometer,
a Centralab 0.5 meg. instrument, rated
commercially in the equivalent value,
500,000 ohms. The pointer or midpost

and the ear used as a guide when you
tune in.

Three more set connections remain :
(1) the by 1.0 mid. condenser, located
next to the,jack, is connected, one :u]:
to B plus 135 volts, the other side t
A minus, T] somewhat dxﬁu’em
from the accustomed connection but is
correct.

One more left, but do not try that
until you have done some preliminary
testing. See that the rheostats work
properly and that the ballast resistor

Fig. 3. Rear
the rheostat and potentiometer wiring.
densers (o ground. i

he o bart of e, leak should g0 o,y
binding post strip. Instead of a

C3. The tap (T on wmmcrcim tran:
formers) goes to A positive. This is
14 turns from the rotor ]vhlc connec-
tion. The end of the ~<-mnd1|\ 14
goes to the stator plates of C2, to one
side of the variable u.d R
one side of the grid condenser
“The other side of the grid condenser is
joined to the grid post of socket (2)
In connecting the leak, be sure that the
lug near the knob (that is, the point
nearest where your hand may be when
adjusting the Iéak), goes to the coil and
the lower lug to the grid condenser.
This avoids body capacity effects even
if the hand touches the metallic con-
necting point of the leak

The plate of the detector tube (
is soldered to the stator plates of C3
and to the P post of the first Thordar-
son auto-transformer. The G post of
this instrument goes to one side of the
0.25 mfd, u»mlmscr The B post goes
to the B plus 45-volt lead. This is the
detector voltage as well as the RF plate
voltage. The free side of this fixed
condenser goes to the grid of the first
audio tube (3) and to one side of a
0.5 meg. grid leak, This leak takes a

The flexible. leads to the

view showing mp particularly the manner of mounting two of the 0. mid. condensers atop the
he shield

of the potentiometer is connected to
grid of tube (4). The plate of tube
(4) goes to P on the third auto-trans-
former, B goes to B plus 135 volts,
while G goes to one side of the re-
iy DO
other side of that condenser goes to
the grid of tube (5) and to one side of
a 05 meg. fixed leak. The plate of
that tube is joined to the hooked spring
of the single circuit jack, J, while the
right-angle of that jack goes to B plus
135 volts.

There still remain eight connections
as a part of the wiring. The open ends
of the three leaks (two fixed leaks
and the potentiometer that is used as a
variable leak) are joined together, and
a flexible lead connected to this busbar
strip.  This flexible lead is for
minus. At some convenient point tap
the A minus lead in the set and bring
out another flexible lead. Tl
C plus. When the C battery
stalled, with C plus to A minus and C
minus to the common lead for the leaks,
the test will he made for the correct
bias. Usually 6 volts will be about
right, although up to 12 may be tried,

enier {0 right and connecting the frames o
arc s from the Fotor piates af ihe sonbenacrs beees
thedetecto

auto-transtormers, and clarifying

functions. Use the switch to turn the
tubes on or off as a unit. Then try the
rheostats additionally. Finally satisfied
up to this point, disconnect the A bat-
tery negative. Connect B minus to A
plis. Insert one tube in one socket
only. If the tube lights, quickly re
move the tube and find the short cir-
cuit, remedy it, and fry again. If the
tube does not light in’the first socket
place it in one socket after another,
being sure that no glimmer results.
This much attended to, restore A minus
to its proper place and leave B minus
and A plus connected to each other
(but not to A minus). Again go
through the _ single-tibe-in-a-single-
.mcket test, with the switch at an “o
position. If no light results, then at-
tach aerial to insert the
speaker cords in a plug, insert the plug
in the jack and tune in.

Getting Best Results

Do not be disappointed if first re-
sults are poor. It is mnr 1g hm\
bad they can be, jus urprising as
how wonderfully hne l||u \\IH be.
Choking may result in dull, suppressed,
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distorted signals, Adjust the potentio-
meter until the signals clear up con:
erably. Adjust the Bretwood leak to
the same purpose. Once these two are
adjusted, they may be left that way.
Next, if choking is still in evidence,
reduce the resistance in the grid of the
final tube. Put in a 0.25 meg. fixed
leak, or, if you have a 0.1 meg. leak,
use that. Finally—if not at ﬁrslfyou
will hear signals the like of which may
never have greeted your ears before
when they were attuned to a radio re-
ceiving set.

Tuning

The wave-length controls are the two
variable condensers, C1 and C2, and
they will read alike, or nearly so, all
through the range of wave-lengths. The
regeneration control will be approxi-
mately the same, but cannot be expected
to keep in step. At first you may have
to tune in a station by the whistle, but
soon you will learn how easy it is to
scent the signal before half enough re-
generation is supplied, and you will cut
down radiation considerably.

The method of nbtsmlng regenera-
tion in the Thordarson-Wade circuit is
based on the Hartley oscillator, and
this method is often used by amateurs
in transmitting circuits on account of
its simplicity and effectiveness. It is
the Hartley oscillator with parallel
feed, so-called because the plate volt-
age is supplied the tube through a cir-
cuit which is in parallel with the high
frequency circuit. In the Hartley os-
cillator the tuning condenser is con-
nected across both the tickler and the
grid coil so that the tickler becomes a
part of the tuned circuit. In the sim-
plest form there is only one coil, one
terminal of which is connected to the
grid and the other to the plate. The
filament is connected to a tap on this
coil.

Location of the Tap

When the circuit is used primarily
as an_oscillator this tap should be
somewhere between one-third and one-
half the way up from the plate end of
the coil, but when the circuit is used
for a regenerative receiver it is best to
put the tap just a few turns away from
the plate end of the coil. If the tap is
too close to the grid the effective input
voltage will be low, the tuning and the
control of regeneration will be very
critical, and there will be a great deal
of hand capacity effect. But if the tap
is only a few turns from the plate end
these disadvantages are minimized. The
shielded condenser (C3) prevents hand
capacity.

Regeneration is controlled by means
of this .00025 mfd. variable condenser.
This is the usual by-pass condenser
which is ordinarily connected directly
between the ground and the plate. In
this case it is connected between the
plate and one end of the tuning coil so
that the current that is ordinarily by-
passed is made to flow through a small
portion of the tuning coil. The greater
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this portion of the coil is, up to about
one-half of the number of turns in the
coil, the greater will regeneration be,
but the number of turns included in the
by-pass circuit should never be greater
than required to obtain satisfactory
operation.

Determining Factors

The number of turns required not
only depends on the valte of the varia-
ble by-pass condenser, but also on the

LIST OF PARTS

ard.

LR ey tuning unit, L1L2

ero Wave Trap Unit).

1 Tnterstage RF. timer, tapped, L2L3
(Aero Wave Trap

2 0005 mfd. variable cm\densers, 6

hle condenser, C3
(Wade, with
100023 mid. gnd condcnscr, C4 (Du-

bilier

3025 mid. “by-pass” condensers (Du-
er).

10 mfd. “by-pass” condenser (Du-

biier).

20-ohm rheostats, R1, R2 (Brune),
%am pere  ballast  resistor,

g

auto- mmmmers (Thordarson)
variable gri R4 (Bretwood).
meg. fixed ek (Vebw)

S (Cemmlzh)),

R
o

01 leak (or 025 or 0.5 me;
for Iast tube (Veby).

e

5 sockets.

1 A battery switch.

1 single-circuit jack

1 battery cable with Glamzo markers
(A, s e C)

Accessorie: € 2-post strip with
two. Z-angle brackets erial-
ground; two dyievalt hatteric
i B batterics; one G-volt
A 0 e b
fve Gvolt tubes; Rexible lead for
€ minus connection; snofher for A

plu i

No. 14 Tnsulated lea
net, spealier, ightning arrestor, bus-
bar, lugs, solder, hardware.

distributed capacity of the head set or
transformer windings in the plate cir-
cuit of the dctscmr, on the filament
temperature, on the grid leak and con-
denser, on the quality of the tuned cir-
cuit, and on the frequency of the in-
coming signals. The adjustment should
be made at normal filament current and
for a signal which requires that the
tuning condenser be set at maximum.
Then the turns should be adjusted so
that when the by-pass or regeneration
control condenser is set at about 75%
of its maximum the circuit will just
oscillate.

Operating the Set
Some sets anybody can tune, with-
out previous experience, and get fine
results.  Other sets require some
special knowledge, One of these is the
Thordarson-Wade
‘While even mtal ignorance will result
in some measure of reception, and in-
deed of a sort that will saf
a large percentage of persons, only a

knowledge of the fundamental work-
ings will enable one to achieve that
rapturous  goal—full, rich, thrilling
tones, surpassed in quality by nothing
that radio ias to offer.

The sources of trouble, grouped in
the mder of their 1mp0rt:mcn are:

1) Chokin

(2) anomrulhbie oscillations.

(3) T

It is a:sumed that the wiring is
done properly. All directions neces-

sary for building the set are given in
the previous pages, and if those ar
followed strictly, and the set will nm
work, or emits only a poor peep, then
some part is defective, some coil short-
circuited or other blemish present that
slhould be located with earphone and a
dr,

The Choking Effect

The choking effect is a serious con-
sideration, because it is quite likely to
occur, and the builder of the set may
wrongly assume that the - marvelous
quality that was promised was a case
of over-enthusiasm. - But the set was
put under nightly operation for more
than three weeks and it stood up man-
fully under all sorts of tests, including
the hunting of distant stations, and
always with a deep-throated resonance
that is charming to ear and soul.

A set may be choked due to over-
loading anywhere along the line, from
the radio-irequency input to the final
audio-output. A tube can handle just
so much, no more, under given condi-
tions, and when the voltage at the grid
is too strong to permit the amplified
plate response to keep pace, then there
is trouble. Hence, in order of position
in the circuit, let us take up the various
sources of possible choking.

The R.F. tube has only one safe
volume control, the rheostat, which
should be used for properly keying up
this audion for best action. If the fila-
ment is heated too low there will be
either faint signals or over-oscillation,
and the adjustment of this rheostat is
therefore very important. It cannot
be considered as something indepen-
dent, since unless the detector tube is
also correctly heated there will not be
uniform efficiency as governed by the
filament heating. In other words, a
compensating effect exists whereby the
R.F. tube and the detector tube balance
eachother If oneis heated too much the
other may have to be heated too much
to gain any sort of passable reception,
or if one is underheated, the other may
have to be either underheated or over-
heated. There is, however, in any set
only one point which Tepresents maxi-
mum efficiency for any tube, although
some slight variation may be necessary
on account of some extremely different
frequency when one passes on to an-
other station.

Getting Started

A good way to start is to turn the
R.F. rheostat a little less than halfway




up, provided it is a 20-ohm instrument,
as prescribed. Then the detector rheo”
stat setting is determined. Meanwhile
it is assumed some local station is being
heard, and perhaps trouble is being ex-
perienced, such as hissing. Now vary
the detector rheostat. Some tubes will
function best as detectors when they
are lighted very low. Just barely turn
on the rheostat and you will often get
the best results. Defermining the right
position of the detector rheostat arm is
important, since one is not to adjust
this rheostat any more, unless a freshly
charged “A” battery is being u;ed or
one which is rather low, in which case
mrm,mmlmg adjustment is necessar
so that the tube will be heated at Ih(
correct temperature, denied it by the
battery condition unless the resistance
is changed accordingly.

Beginning with the lowest possible
heating of the detector tube, now adjust
the R.F. rheostat to a lower tempera-
ture. If a local station is being re-
ceived it is possible that the signal will
gct f:umcr and fainter, until finally it
f the R.F. rhcoshl can

off c lelelv without causing over-
u:cxllauon in the set at any point, the
detector tube may be assumed to be
01>eratmg at the correct temperature.

his is not a set where the R.F. rheo-
stnt is used as an oscillation control, or
even to vary volume, as we have a
variable condenser to take care of that
as an 2. function

Naturally all tests like these will be
made on local stations and if these are
fairly loud they will be plainly audible
no matter what may be the setting of
the variable condenscr C3 under the
Turn the condenser

to represent higher and higher ca-
pacity settings, and see whether oscilla-
tion is produced. Normally the oscilla-
tion point or climax should be regi
tered at about 50 for the highest wave-
length station you can receive. If it is
30 or 20, or even less, then pursue the
following: First turn down the R.F.
rheostat a little, then move up the con-
denser until the reading is about 50 or
a little less. Second, if this fails, re-
duce the “B” battery voltage on the
R.F. tube. Third, if this fails, too,
reduce the plate voltage on the detector
tube. Finally, you will be able to get
the oscillation point at about 50. A
final expedient would be to make the
tap on L4 nearer the end of the coil,
but that should not be necessary.

Do Not Detune

We have considered every possible
s afforded by the set itself for the
effects or. other

ideal radio receiver should be respon-
sive to exactly the desired frequency.
If it is a selective set it must be a sharp
tuner on a quality basis to pass the
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side bands that make rich tones and
natural voice and music possible, and
any detuning necessarily means the
chopping off of side bands. One form
of distortion—more volume than the
tubes can handle—is simply replaced
by another form—the cutting down of
volume by adversely affecting the in-
coming wave, This is bad indeed.
With only the best practice as our goal
we shall decide on utter resonance as
a prerequisite, and if the set cannot
handle the product of this resonance
we will shoot trouble until it

The other factor is the variable grid
leak, in this case the Bretwood. This,
it will be remembered, is mounted on

all else has failed. The resistor in the
grid circuit of the second audio tube is
a variable one (a 500,000-ohm potentio-
meter), and its setting is rather critical,
although once this is determined it need
be changed only slightly, if at all, when
exceptionally weak or strong stations
are being received. Thus, one will find
that some passable sort of reception is
heard and yet that energetic volume
o i BRSAa 45 expect is miss-
ing, Adjust the potentiometer so that
a slight hiss is heard, then gently turn
it back until this hiss is gone. The
setting determines both the leakage

rom the grid and to some extent the
bias thereon. Strangely enough, it has

B N

Fancl iew of the set, The dials Ieft to right, are RF, dotector
detector rheostat: The s .wn». is under the RI

.
THG taobs are. 5E rhohstat, paientinmetis
‘knob,

regeneration.

the Jack under the detector Theostat

the baseboard. It should be set so as
to conform with best requirements and
left that way, the only exceptions being

i or

wave refuses to yicld to actual recep-
tion. The slight \z\riation of the leak
setting for extremely t reception
will not affect the recepcxun of locals,
and the setting as it was when distance
was hemg enjoyed may well be left

'lhe leak functions so that when the
plunger is all the way in the resistance
is all the way out; that is, the minimum
resistance is useC, hence the leakage
path from grid to filament is greatest.
By unscrewing, the resistance is in-
creased, the leakage cut down, Assum-
ing the leak plunger all the way in,
about eight or ten turns in the only pos-
sible direction will give approximately
the right setting for most tubes. But
as tubes vary, one will start with this
position, and if choking or oscillation
exists, even after tests have been made
as previously outlined, the leak knob
will be turned outward (to the left).

All these tests are preliminary ; that
is, after we have taken up the audio
pathology we may find that the R.F.
and detector side that we thought were
quite all right still need attention.

Analyzing the Audio

On the audio side the resistors are
indeed important. The 0.5 meg, leak in
the grid circuit of the first audio tube
is about right for all conditions and no
special attention need be paid to it, until

an effect upon oscillations in the radio
side of the receiver, due no doubt to the
common “A” and “B” batteries used.
That is one reason for suggesting the
inclusion of the 1.0 mfd. fixed by-pass
condenser—to keep this effect at a
minimum.  However, once you adjust
the potentiometer, which is exclusively
a volume or purity control and not to
be confused with the more usual radio
purpose to which a potentiometer is
put, that adjustment will remain the
same for all local stations and most
distant ones, with the exceptions al-
ready noted. The potentiometer cor-
rectly set, it may be necessary to changt
the settings of the R.F. and delector
rheostats.

Now supposing that the quality has
been improved, but still there seems to
be failure to realize the ultimate. This
will evidence itself by the seemingly
suppressed nature of the signals. In
other words, the volume is there, one
must imagine, but a restricted passage-
way, as if a_tightening effect upon
one’s throat, is blocking the sound
Vary the condenser C3 until you come
near the saturation point, then slightly
retune the two other condensers. You
will need two hands to do this, one on
the R.F,, the other on the detector dial.
Perhaps you will just strike the solu-
tion—nhedr the enveloping volume, with
the low notes reaching your ears with
astounding fidelity of pitch, and the
middle and high ones coming through
in the same glorious fashion. It is

(Continued on page
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An Effective Loop AerLal

This Loop Aerial Can Easily Be Constructed for Tuning
Over the Broadcast Wave-Lengths

HE need for a small and efficient

loop aerial grows ever more cogent
as time goes on and receivers become
more sensitive, while the number of
broadcast stations working on a limited
and of wave-lengths increases daily,
the constructor may find that he will

no difficulty in the actual building. The
article as it ap ared . the Wirelass
World is as follor

In the case of a supcrhctemdyn: re-
ceiver a loop aerial becomes a sine qud
non.  Unfortunately, however, the
price of a good loop aerial is some-

SLOTS. FOR
WIRE

Tilusraton by courtesy of Wirdess World CLowtom Bvalond)

Sketeh of the loop described hereith with dimensians
x the frame and the

eventually be driven to use a loop aerial
in order to obtain a high degree of
selectivity.

An effective spiral type of loop has
recently been described by H. Hough-
ton in Wireless World of London,
England. Mr. Houghton gives full de.
tails for making this loop, in a most
comprehensive manner ; and if the con-
structor follows the directions given
herewith, we are sure that he will have
30

1, The smalle drawings show the support
alating strips.

times prohibitive, and it becomes nec-
essary to construct one at home. Hap-
pily, this is not a difficult matter, but
it is noticeable that the average home-
made loop aerial is sometimes un-
wieldy and untidy in appearance.

It cannot be denied that more energy
is picked up by a large loop than by a
small one, but if constructors \»ould
pay greater attention to elimi
e A e T B

T ————
ing supports and air-spaced turns,
rather than to the question of size, they
would probably be surprised to note
that they would obtain greater efficiency
from a small “low loss” loop than
from a larger and more unwieldy in-
strument using insulated wire wound
slackly and hdphvaulh as is the case
with “some instruments  brought to
one’s notice. Tn any case, when using
a correctly designed and constructed
superheterodyne receiver, for which
this loop aerial is primarily designed,
it is quite unnecessary to use a large
loop, and most e e
obtainable with this instrument. A
further advantage is that a small loop
aerial is more easily portable, and is
less conspicuous in an ordinary room.
The loop which is described here is, as
will be observed from the illustration,
small and wnobtrusive in appearance,
but at the same time it is very easily
and cheaply constructed with a few
simple tools and materials,

Few Materials Required
In designing a loop aerial, provision
must be made for rotating the loop in
a convenient and rapid manner without
having recourse to moving the main
stand of the instrument, and this has,
strument, been accom-
plished in a particularly neat and simple
manner which will be described !ater
The materials reqmre
two 3-ft. lengths of
two 9-in. lengths of 1-in. )yx g
1 “skooter” wheel of 4-in. diameter, a
3-in. length of 24-in. brass rod, a piece
of brass 234-in. x 3 in., two
terminals, 15 small brass wood screws,
70-ft. of bare No. 20 tinned copper
GE s quantity of scrap
bakelite or hard rubber.
The skooter wheel may be obtained
to lop for a small sum.

lengths of odin
ing lengths of 25-in.
G-in. lengths respectiv
wood will not require funhcr cmtmg

"4 in.,

Constructing the Cross-pieces

The 25-in. strip should now be taken,
and a section 3/~m long by 34-in.
deep be cut away from the edge, com-
mencing at a distance of 134-in. from
one end. This will be the bottom end
of the upright of the frame. A 334-in.
section of 34-in. depth sheuld now be
cut away at the other end, but on the
same edge, the cut-away portion com-




mencing at the extremity. The 24-in.
length requires to have a section 3%4in.
X 34-in. cut away from the extremity
of the same edge at ecither end. The
24-in. strip must now have a slot ¥-in.
in breadth by 74-in. in depth cut away
at the centre point of the edge opposite
to that having the cut-away portion at
its extremities. The 25-in. strip has a
similar slot which is 13-in. from the
bottom end previously mentioned, and
is on the same edge as the cut-away
portions at either end. The purpose
of these slots is to enable the upright
and horizontal of the frame to be fitted
together in the manner known to
joiners as “half and half.”

It is now necessary to obtain a piece
of Y4-in. bakelite or hard rubber and
cut small sections of dimensions such
that theywill just fit in to the small
eut-away portions at either end of the
upright and horizontal portions of the
loop. These pieces of bakelite or hard
rubber are secured to the woodwork by
passing two small wood screws through
each piece and screwing into the wood-
work of the upright. Fourteen slots
spaced ffy-in. apart are now cut into
cach of these four mmlmng strips
with a hacksaw. Thes slots are 14-in.
deep, and should be slightly enlarged at
their bottom ends oring them
transversely with a fine drill. The pur-
pose of these slots is, of course, to
support the wires of the instrument.

An examination of the sketch will
ily make clear the constructional
points which we have been discussing.

Fitting the Framework
The three 6-in.

lengths of wood
should now 13-

be taken, and L
should be sawn off one strip. ~ The
three pieces should now be firmly ~glued
logctht‘r the shorter one bcmg in the
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middle. All three strips have their ends
lush at one end, thus leaving a gap
1%4-in. deep between the two outer por-
tions at the other end. Once the glue
has set quite hard, a Y4-in. diameter
hole must be drilled into the “flush”
end to a depth of three inches. Hav-
ing done this, the centre of the skooter
wheel should be cut away in the form
of a rectangle having dimensions of
1-in. x 34-in., and it should then be
fitted tightly over the “fush” end of
the three pieces of wood which have
been glued together, the position of the
skooter wheel being such that Jg-in. is
left protruding through the skooter
wheel. Here, again, an examination
of the sketch will clear up any points
upon which the constructor may be
doubtful. The end of the upright of
the frame may now be dropped into
the slot between the two outer pieces
of wood and firmly glued there. The
reason for mounting the frame in th
manner will now be apparent, since if
the length of the upright of the frame
were extended so that the two side
picces of wood could be glued on either
side of it, it would be extremely awk-
wml to drill the 3-in. hole in the butt
d of it. Two small pieces of ¥-in.
Takelite: bt bacdbiibhar having ap-
proximate dimensions of 1-in.x Vi
should now be screwed in a convenient
position to either side of the bottom
end of the completed upright (see il-
lustration). These are for the purpose
of mounting terminals.
Constructing the Base
The construction of the base may
now be proceeded with. It is neces-
sary to take the length of 34-in. wood,
saw it into two equal parts, and affix
the two parts into the form of a cross
by means of the method known as
“half and half,” which has been pre-

viously referred to. The ends of the
cross may be chamfered, the same re-
marks applying to -the actual cross-
pieces of the frame. The whole of the
woodwork of the instrument should, of
course be stained and polished before
any of the fittings are attached to it.
The %-in. brass rod should be taken,
and a thread cut at one end of it. The
small piece of sheet brass must have
a Y-in. tapping hole drilled in the
centre, and a thread cut to receive the
threaded end of the brass rod. The
brass strip is mounted on the top of
one of the crosspieces of the base by
two small screws, as seen in the illus-
tration. The actual loop may now be
mounted on the base by inserting the
brass rod into the hole in the bottom
of the butt end of the upright. It will
be seen that the loop can now be very
freely and easily revolved on its base.
Winding the Loop

The instrument is now complete, ex-
cept for winding on the turns of wire.
“This is quite simply carried out with
No. 20 bare tinned copper wire, 13
turns in all being wound on to the
frame. As seen from the illustration,
it is necessary to mount two small
pieces of insulating material with thin
slots cut therein on the lower part of
the upright, in order to “anchor down”
the two ends of the winding at t
point where the winding commence.
and finishes.

Provided that this instrument is
carefully constructed in accordance
with the instructions given, it will be
found to be very compact and neat in
appearance, and at the same time is
extremely efficient and productive o
excellent rcsult; when used with a re-
ceiver suf ntly sensitive to operate
without the intermediaray of an out-
door aerial.

An Up to-Date Remartz Receiver

(Continued from page 10)

located in any space available, as its
placement is not critical.

By closely following the diagram and
carefully constructing the coils, the
builder should be able to erect an ex-
cellent set. ‘L'his receiver will give
splendid results. It will be found to be
selective, easy to operate and capable
of reception from coast to coast in
winter weather.

—————

May Use but Two Condensers

In the event that a prospective
builder has on hand but two con-
densers, the set may be constructed
without the antenna coil and the right-
hand condenser. The antenna should
then be connected to the end of the
primary coil, marked X. A slight sac-
rifice in selectivity, volume and dis-

tance will result from the elimination
of the third condenser. In the writer’s
experiments the use of this third con-
denser was found to be equal to a stage
of radio-frequency amplification, so if
the ultimate in results is desired, it is
suggested that all of the coils and con-
densers be used, just as shown in the
accompanying diagram.

Connectmg Phones to Amphﬁer

There is a right and a wrong way to
connect phones to an amplifier. ~ If
they are incorrectly connected they be-
come demagnetized and soon lose their
sensitivity.

The simplest way to find which is
the best connection, is to plug the

Shibnte i at/ith Tast et swplianst
tion and tune the receiver to the loudest
possible signal; then remove the phone
caps and lift one cdge of the dia-
phragm with the finger until it clears
the edge of the shell. When the phones
are connected in one direction, you will
observe a stronger pull than when the

connections are reversed. When the
connections are so placed as to obtain
the greatest pull on the diaphragm, put
a mark on the phone terminal that was
connected to the plate of the tube.
Thereafter always connect the marked
terminal to the plate—Popular Me-
chanics (Chicago, TIL).
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How to Make Basket-Weave Coils

Method of Winding Inductances

P ]
HE basket-weave method of wind-
ing coils is becoming mcre;\smgly

popular with the amateur who makes

his own coils, especially for short-wave
work where a coil should be practically

Fig. 1. Ulustrating the base and arrangement
of the spokes.

self-supporting so as to include a mini-
mum of dielectric in its field.

In the following article from Radio
News magazine some valuable data on
the construction of basket-weave coils
should be helpful to the home radio
constructor and is presented as fol-

Construction

The writer, requiring a coil of this
description for a Tropadyne adaptor
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Fig. 2._The appearance of & single-we
wound on the former describes

that was described in Wireless 1V eckly
for November 26, 1924, made up a
special former for the job, which has
since proved exceedingly useful when-
ever a coil has been wanted.
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in Basket-Weave Form

O
It should be mentioned here that the
former described needs a 2 and a 4
B.A. tap and die and the appropriate
drills for its construction, but for the
benefit of those who do not possess
these tools an alternative melhod will
be given at the end of this article.
The base is made of ¥-inch brass, a
Mank 4 inches in diameter being ob-
tained from one of the large metal
merchants, though it could probably
have been only 3 of an inch or % of
an inch thick without detriment to the
finished former—which is shown in
Fig. 1. The center of the blank was
found and a 3-inch circle scribed on

Iitustrations by Courtesy of Radio News (New York)
Fig.3. The coil is self-supporting and secured
with string.

one surface This circle was divided
into nine equal parts and a center
punch mark made at cach division line.
The division of the circumference into
any number of equal parts is casily
done by multiplying the diameter by
22/7 and dividing the resulting figure
by the number of divisions required.
This figure will not be guite accurate,
but any slight inaccuracy can easily be
corrected by “trial and error.”

Brass Rods

A hole was drilled at each of the
punch marks, a 2B.A. tapping drill
being used. After this the holes were
tapped out 2B.A. and the complete base
was_filed smooth and polished with
sandpaper. The top edge had a groove
cut in it on a friend’s lathe just to
finish it off and a coat of lacquer ap-
plied.

Next a length of 3/16 brass rod was
obtained and nine 4-inch lengths cut
from it. One end of each of these

lengths was rounded off with a file and
a little over one-quarter of an inch of
Lhe other end was screwed with a

A. It was now merely neces-
sary to screw the rods into place in

The “lifter,” for ra
the base before fas

Fig. 5
order to be able to make basket-weave
coils. The single-weave coil is the
most usual and is shown in Fig.

But double- and triple-weave coils can
be made if desired, and form interest-
ing variations from an experimental
point of view, as well as allowing more
turns of wire to be accommodated on

a winding of given length.

Tt was also intended to wind special
chokes for 15-meter reception; these,
of course, need to be much smaller
than those generally used, and so an-
other circle, one inch in diameter, was
scribed inside the first one. This was
divided into seven parts and 4B.A.
tapping holes were drilled, the pegs
were made, of course, from 4B.A. rod

SCREW.

Fie. 4. A sungosted method by which the eul

mounted.

These pegs were made only two inches
long, but the same amount was screwed
at one end of each. The chokes made
on this former consisted of thirty turns
(Continued on page 51)
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An Efficient Four-Circuit Receiver

A Set Employing the Four-Circuit Principle with the
Idea of Economical Operation

T ————————————"
PRESENT-DAY radio set must
be economical to be popular. Any

set which is sparing of its A and B

batteries and tubes is bound to succeed.

Yet this economy must not be carried

too far; every fan wants to receive dis-

tant stations and desires to be able to
operate a speaker on them.

A most interesting type of four-
circuit receiver which is economical
to build and operate, yet will give ef-
ficient results under general circum-
stances, was recently described by R. C.
Hitchcock in the New York Herald
Tribune radio magazine section as fol-
lows :

In the accompanying illustrations is
shown a four-tube set which has proven
very efficient, hearing stations several
hundred miles away on the loud speaker
during summer evenings.
its range would be easily three or four
times as great. A few of the consid-
erations in the design will be discussed
before describing the set itself. here
are nearly as many kinds of radio sets
as there are different manufacturers
making them, and those which operate
a loud speaker range from two-tube
Sets up to any number under ten.

really eﬁ/e(n\e -adio set should use

its tubes economically. That is, each
tube should have demandcd from it all
the work that it can do well. A two-
tube reflex set which will operate a
speaker is said to be economical in a
certain sense. Let this be considered
briefly. A reflex set makes a tube carry
a double load at all times—audio and
radio energy. When this is done often
the audio load becomes so great that
the tube cannot carry its two loads
efficiently, and distortion results. The
present five-tube neutrodyne is a fine
example of engincering, and will give
as good rcmcpmm as is ‘wanted by an
average fan. But if the question should
be asked, “Does each tube work up to
its limit of capacity,” the full answer
would have to include an explanation
that the first radio tube and even the
second radio tube seldom work at their
maximum possible output.

From this typical set a generalization
can be made. Radio-frequency ampli-
fiers seldom handle sufficient energy to
make their tubes work anywhere near
their maxima. Of course, the radio-
frequenty amplifier brings up a very
weak signal to a strength sufficient to
be detected successfully, and in so doing
it no doubt brings in some signals that
otherwise would not have been audible.
This point, however, is becoming less ,

and less applcable to present-day
broadeasting. < are increasing
Hitevet aa GATIE e e g

plifiers are becoming less necéssa

And, from what has been said,

does
enough to make it do its utmost.
ing determined to make a set which de-
mands the utmost from each tube, yet

have  power

Hav-

Tilustrations by courtesy of N. Y. Herald Tribune

connect the coil. A separate B battery
for the detector makes for clearer op-
eration ; this is shown in the schematic
wiring diagram.
Audio Amplifiers

Having chosen the detector circuit,
the amplifier should be picked out
Our keynote is economy. A high rate
transformer, say 6:1, would certainly
give more output than one with an

Front view of the completed four-eircuit receiver.

not going so far as to overload a tube,
what set should be selected? Reflexes
and neutrodynes will not be considered,
neutrodynes because their radio-fre-
quency tubes are underloaded and re-
flexes because their tubes are likely to
be overloaded.
The Detector

Having found that radio-frequency
amplifiers are apt to be uneconomical,
the next step is to consider only sets
that do not have this form of circuit.
_et the detector be considered. Is
there a form of detector which is effi-
cient? The regenerative detector is
considered good, although the circuit
chosen should be one that makes the
minimum interference. The very sim-
plest regenerative set is a bother to its
owner as well as to the neighbors.
The neighbors will object to the ten-
dency for radiation and the owner prob-
1bly will find lh;\t stations will comé in
“two at a time,” due to the poor selec-
tivity afforded by most receivers of this
type. A three-circuit tuner would prove
satisfactory, but a four-circuit tuner,
with its incorporated wave trap, was
finally chosen as beihg more selective
and Peing little, if any, ha

Regular Cnchdav i may
for the coi t in the set here de-
scribed a hamc made set of coils was
used. A few changes were made i
the mounting of the coils, which will be
made clear by looking at the illustration
of the layout. Details will be given
later in this article on how to make and

ordinary low ratio, and would, there-
ore, be economical, but in choosing
such a high ratio instrument great care
must be taken to select one that has an
even amplification—one that amplifies
all frequencies to nearly the same de-
gree. There area few high ratio trans.
Formers on the market which are guar-
anteed by their manufacturers to have
even amplification. So far in the set
there are two tubes working at maxi-
mum output, a regenerative detector
and a high ratio audio amplifier. A set
so_equipped will furnish satisfactory
volume on local stations, with no fur-
ther additions. But distant stations
will not be loud and distinct, and f
ther amplification is necessary to hear
them. A second high ratio audio am-
plifier would not prove satisfactory be-
cause it would overload a single tube.

Another reason why two similar trans-
formers should not be used is that they
tend to bring out the worst points in
cach. For example, even though theo-
retically the amplification is even, there
will be certain frequencies that are am-
plified slightly more than others. Sup-
pose such a point to be at 2,000 cycles.
Two similar transformers, used one
after the other, would distort signals
badly—making the 2,000 cycle notes
stand out more than the original in-
tensity would justify.

Still keeping in mind that the set has
a fairly strong output from the first
audio transformer, it will be seen that
a push-pull amplifier is ideal for the
second step. The power is easily han-
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= dled by two tubes, and with the connec-
tion used an even balance and faithful
reproduction are secured, This com-
pletes the main units in the set—all
four tubes are working at their peaks.
Several features will now be described
which have been incorporated to add to
the ease of obtaining the desired vol-
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this speed is too fast to be safe on the
road, comparable to the current being
too great for the speaker to handle.
The auto could be slowed up by putting
on the brakes, still leaving the engine
in gear; this would correspond to the
putting of a resistance in the speaker
circuit, a very wasteful procedure, If,

keep his tubes at the voltage hest suited

or their economical operation—should
he buy an expensive meter and conserve
A battery current or buy a cheap meter
which confinually wastes a lot of cur-
rent? The problem is somewhat sim-
plified and a solution reached more
easily when it is considered that once
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A suggested layout for the receiver described in

ume and the device for making each
tube work at its best voltage point.
Volume Control

In some sets resistances are put
across the speaker connections to con-
trol the volume. This performs the
desired result, but it wastes B battery
energy. 1If a resistance could be in-
serted in some part of the circuit before
the B battery has been reached, the
loud speaker results would be the same,
but the means would be more economi-
cal. For this set resistances are placed
in the grid circuit of the first amplifier
tube and a selector switch provided to
give the adjustment desired. Energy
arriving from the detector circuit, at
the grid terminals of this transformer,

is allowed to leak through the resist-
ance, thereby making a_weaker signal
for the tubes to amplify. This ar-

rangement affords a considerable saving
of amplifier B batteries. An analogy
may serve to make the arrangement
clearer. Compare the current which
flows through the speaker to an auto-
mobile being driven along a road at a
speed of forty miles an hour.” Suppose
34
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POTENTIO-  VOLT-

METER  METER

Above shows the binding post strips for aerial, ground, “A."

the article herewith.
batteries,

however, the speed of the auto is de-
creased by reducing the engine speed,
then the car would go slower with no
power wasted; this corresponds to put-
ting in resistances in the grid circuit
before the amplifier B batteries are
reachec n the wiring diagram the
switch marked “volume control” is con-
nected to these resistances. For u
with the high ratio transformer T1,
five grid leak type resistances are used
and are put on a narrow hard rubber
strip. The resistance values for each
are the same, 50,000 ohms. This value
is sometimes rated in megohms, and
manufacturers mark them 1/20 meg-
ohm or .05 megohm, which is exactly
the same as 50,000 ohms,

Voltage

The filament voltmeter included in
this set is not an expensive one, and
yet it is really economical. This is
explained by remembering that the ex-
pensive meters that are designed for
continuous service use very little cur-
rent. Cheaper instruments use quite a
lot of current, and the set builder has
this situation to face—he wishes to

DET.
RHEOS.

YOLUME
CONTROL

the tube voltage has been set at any
particular time it will remain there, so
a meter is really needed for just a
short time. With this consideration,
a switch may be included for connect-
ing the meter while the rheostat is set,
and then the meter can be cut out of
the circuit. This saves the A battery,
s only a small amount of power is
wasted while the meter is being read,
and allows a. cheap meter to be used.
In this particular set there are two
rheostats, a separate one for the detec-
tor and ampli , so the voltmeter has
two circuits to measure. It is, there-
fore, put on a double throw selector
knife switch, S1 in the wiring diagram,
in addition to the “off and on” one, the
second switch changing the voltmeter
from the detector to the amplifiers,
thesc voltages bcmg set separately by

respective rheosta A smail
kmfb wmch, s_, 3IIow> the cutting of
the current from the push-pull ampli-
fier tubes, so that the set can be used
with two tubes, with the plug in the
first jack. When using the full set of
four tubes three of them are controlled
by the amplifier rheostat, but when




using two tubes only one tube is on the
amplifier rheostat, so that the amplifier
rheostat should be reset whenever
switch S2 is pulled, so that the one
amplifier tube does not receive the bat-
tery energy lhrough a rheostat set to
serve three tubes. The voltmeter is
used, of course, to set the rheostat cor-
rectly. The volume control obviates
the necessity of using two tubes except
in the case of powerful locals. But
keeping strict economy in mind, the A
battery is saved when two tubes are
used ; hence, the inclusion of this fea-
ture in the set.

The Coils
The coils may be the regular ones of

a factory-made unit, and .0005 mfd.
condensers used for C3 and C: For
the coils to be described, C3 and C4

were variable low loss condensers of
00035 mfd. capacity each.

The coils may be wound on coil
forms having hard rubber end rings
and glass rod supports. These are
strictly low loss coils and proved effec-
tive. Seventy turns on the form (3-
inch diameter) of green double silk
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denser, C5, is wired behind the panel
o increase the capacity of the con-
denser which tunes coil B—making the
set easy to tune by spreading out the
stations on the dial and permitting
tuning to higher waves by increasing
the capacity by throwing switch S3 and
Deginning on the first part of the dial
again. An antenna series condenser,
not shown, of .00025 mid. capacity, or
a variable condenser of greater capac-
ity, may be used if extreme distance is
anted with a long antenna.

A one-turn coil, D, over coil B is
made of bus wire covered with spa-
ghetti. This one-turn coil is connected
as shown in the schematic wiring dia-
gram. Tinned copper bus wire is used
throughout for wiring, connections
being kept apart as much as possible,
crossing at right angles when neces-
sary, and junctions being soldered with
rosin flux,

Outside Connections
Horizontal narrow hard rubber pan-
els are used for connections. These
are shown clearly in the back view

the first amplifier jack is under the
volume switch and the second amplifier
jack is under the amplifier rheostat.

Operation

The potentiometer provides a fine
adjustment of the regeneration, and is
especially effective when a_200-type
tube is used as a detector. When the
arm is near the negative side of the
potentiometer regeneration takes place
with difficulty, and when near the posi-
tive post regeneration is easy to obtain.
Try several B voltages to find the one
which operates most easily on all wave
lengths. A 201A tube used as a de-
tector will use more voltage than a 200
tube. This type of circuit has no
ground in the grid circuit, and wm
prove sensitive to body capacity
vernier handles will make the set (lo lts
best, but even without these aids to
tuning the set will work well, and with
this added feature sensitivity is marvel-
ously increased.

The main tuning is with the con-
denser connected to coil A, but the
wave trap, coil B, has to be kept along

s

Wiring diagram of the four-cireuit receiver.

No. 20 copper wire made up coil A
and thirty-five turns of the same wire
comprised coil B. Green silk thread is
tied around the completed windings to
keep them from sliding on the glass
rods. Forty-five turns of either No. 20
or 22 wire is used on coil C, and taps
are taken at the following turns: 1,

7,15, 45. Coil B in the original circuit
is inductively coupled to coil C, so that
these tune together for the longer wave
lengths. In the set shown these coils
are kept separate, allowing closer tun-
ing. To allow coil B to tune to the
longer waves a small mica grid con-

Caretully note the wi

ey ahown. Other data & wiven in the te

showing the binding post strips and
supports. The cabinet is not shown,
but a slot should be cut in the back to
allow wires to run to these binding
posts. If a keyhole saw is not available
for cutting the slot separate holes may
be hored for each binding post wire.
The panel of the set as shown is 7 x 26
inches, but a 7 x 30 size could be used,
and the wiring would be slightly less
crowded. For simplicity, in ‘layout
illustration some instruments are not
shown. The voltmeter selector switch
S1 is under the voltmeter, the battery
switch is under the detector rheostat,
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Tllustrations by courtesy of N. ¥. Herald Tribune

nces are tapped in order to control volume. Al detale of the circult

it to hear stations at all clearly.
To tune stations having long wave
lengths (above 400 meters) the auxil-
fary condenser, C5, should be connected
by using the knife switch provided, S3.
Maximum volume is, of course, ob-
tained when the volume :\vntch is placed
on the off tap, with no resistance in
circuit, and if this should prove too
strong for the speaker the control is
easily set to the desired place. This is
a neater and more satisfactory way of
reducing volume than by detuning or
reducing regeneration, with the accom-
panying retuning.
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New Two-Tube Radio-Frequency Circuits

Amateur Tells of His Experiments with Them
and Gives Constructional Data

HE radio frequency vogue has
produced some very interesting
arrangements of new circuits and
the radio enthusiast who dabbles
around with new hookups will do well
to look into the matter. Frank Frim-
erman, who is amateur 2FZ, wrote
this very fine article on the subject of
two-tube radio frequency circuits, giv-
ing the results of his experiments. It
appeared in The Experimenter, New
York and is given here as it may likely
prove of interest to our readers who
decide to try out one of these circuits.
The article reads as follows:
iagram 1 shows a two-tube circuit
utilizing one stage of tuned radio fre-
quency amplification, impedance coup-

0]

rheostat readily controls the filament
current for

The tuning of this receiver s slight-
Iy difficult in that three controls are
necessary. The first step after turning
on the filaments of the tubes is to tune
the first variable condenser to reson-
ance with the desired frequency. The
plate tuning condenser is then adjusted
in order to obtain maximum signal
strength. Tt will be found necessary to
adjust the coupling between the feed-
back coil of the detector tube and the
tuned impedance transformer in the
plate circuit of the first tube. The cir-
cuit may cause squealing to some ex-
tent, but radiation is effectively blocked
by the first radio frequency tube.

mary winding is at one end of the sec-
ondary coil, the low potential side or
that side which connects to the filament
circuit.

If the attempt is made to use more
than six turns in the primary of the
coupling transformer, the set will gen-
erally_become regenerative and may
burst into oscillations quite frequently.
The neutroformer angle, 54.7 degrees,
is not necessary when building this
circuit but possible trouble can be
avoided if the coils are mounted in this
manner,

The variometer has long been known
as an exceptionally fine tuning device.
qualities are such that it <||rpa>scs the
condenser for efficiency. Circuit 3

N |

In clreut 1 s siven m
5. having & tuned radio
edance coupling and tickler

ling to the detector tube and regenera-
tion in the latter. This circuit gives
excellent results when properly made
and adjusted. The primary of the in-
put radio fre ency cramf nrmer can be
wound with .C.C. and con-
sists of 10 tum< on n 3/z‘mch diam-
eter tube. ondary winding
should preferably % of N 26 D.CC.
and contains 60 turns of wire. The
coupling transformer consists of a pri-
mary winding containing 50 turns of
No. 28 D.C.C. on a 3}4-inch diameter
tube, while the tickler coil is one con-
taining 40 turns of the same size wire
on a 3-inch diameter rotor.
The variable condensers are both of
5 mfd. capacity. mid
grid condenser and a two-megohm leak
are requisite for the proper function-
ing of the detector tube. A six-ohm
36
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Iitustrations by Courtesy of The Experimenter (New York)

sl
feed-back.

Audio frequency amplification can
readily be added.

Circuit 2 is a modification of circuit
1. It is of the non-regenerative va-
riety and consists of one stage of tuned
radio frequency amplification and tuned
transformer coupler detector. Ordi-
nary neutroformers find ready appli-
cation for use in this circuit.

The average neutroformer, which
term by the way applies only to a
tuned radio frequency transfurmer of
special_design, has a primary winding
consisting of six turns of No. 26
D.C.C. and a secondary winding of 65
turns of the same size wire. The
mary is wound on a tube 37§ mchcs in
diameter while the secondary is wound
on a tube of 374 inches diameter. The
relation between the primary and sec-
ondary windings is such that the pri-

The eireuit of Fig. 2 on the right shows tuned transformer coupling

Ton-regenerative detector.

shows the use of two variometers in a
circuit comprising one stage of tuned
radio frequency amplification and im-
pedance coupled non-regenerative de-
tector. As a foreword, the circuit is
very critical of adjustment. The input
transformer to the first radio frequency
tube has a 40-turn secondary instead of
the usual one of 60 turns. The circuit
does not give as much volume as circuit
1, but it reproduces very clearly, pro-
viding the condition for self-oscillation
is avoided. It may be necessary to
alter the plate voltage to 45 volts or
lower, but generally 90 volts on the
plate of the radio frequency amplifier
tube is approximately the correct value.

Circuit 4 shows an experimental cir-
cuit which is extremely difficult to
handle and which has many difficulties
in getting it to work properly. As will



be noted, there are three controls.

Analyzing the circuit we see that it is
of the conductively coupled type, the
antenna being directly connected to the
tuned = trans-

grid inductance; that

\
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of this device because it will materially
increase his range of reception and act
as a blocking tube to prevent annoying
radiation. The materials necessary are
an ordinary neutroformer, a standard

h
- o L

A bt +22/1v * ov.
T Fig, 3 wo s o diflernt form of taning arrangement, a v

Dedance couplink and non-reren

former coupling is employed and that
regeneration from the detector tube is
introduced to the grid of the first tube
by means of a feed-back arrangement.
This latter consists of an ordinary
variocoupler having a 40-turn second-
ary and 35-turn tickler coil. The coup-
ling transformer can
mounting a 12-turn coil in close rela-
tion to the stator of the variocoupler.
This circuit will be found difficult to

2

S Y

socket, one 6-ohm rheostat, 8 binding
posts, a small panel and cabinet. Fig. 5
shows that the grid circuit of the de-
tector tube is untuned. It should be
shunted with a 00035 or .0005 mid.
condenser. Care should be taken so
that the fields of the coupling coils do
not interact and do not cause excessive
feed-back. Both the antenna and
ground connections to the primary coil
of the detector input circuit should be

fication and  regenerative  detector
coupled by means of a tuned trans-
ormer. Here again neutroformers will
find a special use to good advantage. A
plate variometer in the detector circuit

Fig. 4 shows a modification of eircuit 3. Hore, tuned transformer
coupling and rexeneration is successfully employed.

is commendable from the standpoint of
ease in control of regeneration. A neu

troformer angle of 54.7 degrees should
be used for best results. This circuit is
bound to give extremely good recep-
tion, and has proved ifs merits time
and again. If so desired, although not
necessary, a ,mn neutralizing conden-
ser can be employed. s can be con-
nected from me “grid of the first tube
to a tap placed 15 turns from the fila-

e
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Fig. § is a diagram of one stage of radio frequency amplification

o be added (o a detector tube.

handle unless loose coupling is em-
ployed at the beginning and only an
experienced operator will find joy in
workmg it.

In . 5 we see an arrangement
whereh 2 unit known as one stage of
radio_frequency amplification can be
added to a receiving set comprising a
detector and one or more stages of
audio frequency amplification. The
owner of the well-known three-circuit
regenerative set will welcome the use

B
22)V.

disconnected, and if the primary and
secondary happen to be connecied so
that the filament is at ground potential,
this connecting wire should be taken
out. The above precaution is necessary
so that the “B” battery current, which
will flow through the primary winding,
will not burn out the filaments of the
mbes through short circuiting.

g. find perhaps the best
posmble nrrangement for using one
stage of tuned radio frequency ampli-

The eireuit of Pig.

© ©
+225V. + 90V,

6 employs tuned transformer coupling and a
regenerative detector.

ment side connection on the secondary
of the coupling transformer.

In summarizing, tuned radio fre-
quency amplification, even if applied
through the use of but one tube, will
greatly enhance the distance receptive
qualities of any non-radio frequency
amplifying set. ~This, of course, brings
to the fore the old three-circuit regen-
erative rcceivcr of which we have pre-
viously spoke

Ttis obvmus from the above that the




addition of more stages of radio fre-
quency amplification leads to a condi-
tion where excessive feed-back is bound
to take place. When this occurs, vio-
lent oscillations ensue which are hard
to control. It is thus necessary to dis-
regard what is known as low loss parts
and discriminately emplu\ the necessary

all diameter

tion circuits.
son that the radio frequency trans-
former has not been developed to a
stage where maximum effiiciency can
be obtained. There is much more to
be done in the development of the radio
art and the experimenter is urged to
Dend his efforts to help solve the many
problems before us.

Radio frequency amplifications can
be of several different types. There is
the straight radio frequency amplifier
using as the input circuit a conductively
or inductively coupled antenna system.
The input unit can be of the tuned or
untuned variety. To this arrangement
can be coupled additional stages o
either resistance, impedance or trans-
former coupling. The latter two types
may be of the untuned or preferably of
the tuned variety.

More than three stages of R. F. am-
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tions. Excessive feed-back due to in-
terstage coupling, both of the inductive
and capacitative types cause too much
squealing. ~ Self-oscillation is difficult
to control and reception of signals he-
comes a e task that involves ex-
pert manipulation, so that the oscilla-
tion can be avoided. Two stages,
therefore, are all that have been incor-
porated into the majority of present-
Especially is this the
case neutralized receivers.
There are several types of these latter.
Among them are the monophase, neu-
trodyne, neutralized receiver of Rice,
that of Farrand, the superdyne, the ter-
tiary bucking coil, the potentiometer
or losser and u(her adaptions.
Regeneration, either that due to in-
hercnt feed-back within the receiver or
else that which is applied by the use of
a tuned plate in the detector circuit, a
tickler feed-back coil or other means,
is without doubt the most important
factor to consider when summarizing
the causes which contribute towards
the successful operation of any radio
frequency amplifying receiver. Not
due to the amplification constant of the
tubes, nor due to the mm of voltage

ure—in the amount of regeneration
present. Bearing this in mind, the au-
thor has spent some time bending his
efforts in a direction whereby the use
of a two-ttthe receiver would bring as
much in results as a four or five-tube
set could do.

The problem resolved itself into the
perfecting of a circuit which would use
one stage of radio frequency amplifica-
tion in conjunction with a regenerative
detector. (See Circuit 6.) Knowing.
full well the amount of trouble to ex-
pect when trying to consummate such
a condition, the radio frequency ampli-
fier tube was first used with a non-
regenerative detector. The results were
poor in comparison to those when re-
generation was applied. Not only were
signals very much weaker, but the
range of the set was far below that pos-
sible with the use of regeneration.

Thus is strongly brought out the fact
that the very first principle which was
uncovered after the invention of the
three element tube still finds and plays
the most important function in our re-
ceivers. The only decisive attempt 1o
improve regenerative tendencies
set was the introduction of the e

step-up in ‘om succes-
s e
possible to obtain from this type of set
Ties, d in a very large meas-

plification has been found to result in
unwanted and complica-

e s

regenerative circuit. But this being an
entirely different principle, leaves the
field wide open for more experimental
work to be done along this line,

Thordarson-Wade

(Continued from = 2)

amazing what a_difference there is be-
tween getting the set working pretty
well and just right.
The Grid Biasing Battery

If your zealous efforts still bring you
only a little nearer to the goal you may
rest comfortably assured that the grid
biasing battery is not at the correct
voltage. The formulatic considerations
are not conclusive by any means. Dis-
regard all data you ever read or heard
on the subject of what is the correct
bias for a given plate voltage. The
test is to be made by ear. The bias
that is figured out on paper has to do
largely with economy, and we are con-
cerned with quality. Vou will probably
find that 3 volts negative bias will be
about right, although you should try
474, and up to 10 or 12, or some inter-
mediate voltages. The biasing effect
of the potentiometer has something to
do with this, as it is compensatory,
hence experiment independently and do
not be afraid to go against the accepted
biasing ratings. If you find that an
utter absence of bias improves recep-
tion, then by all means leave out the
Qe battery, although it is unlikely
that any improvement will be noted by
its utter omission.

Radio-frequency Feature:

The regeneration control is parhcu»
larly han(ly since the set may be éper-
8

3

ated as a non-regenerative receiver for
the reception of local stations, and only
two dials used for tuning. This is done
by tuning in a low wave-length sta-
tion and getting the C3 setting that
affords best volume and clarity. Then
for the higher wave-lengths the same
scmng may be used, unless the station

s a notoriously weak one, at your point
i reception, in which case C3 may be
moved up two or three degrees. For
locals it will not be necessary to vary
the C3 settings more than 10 divisions
of the dial, and, as suggested, pcrhap

no motion be needed. This
35 et e ik n:summg
merely a by-pass purpose, since it is

connected as would be a fixed by-pas
condenser, only with a small wm(lmg o
boot (the few turns on L4 between tap
and rotors).
he advantage of this form of re-
generation control therefore is that you
do not tune out the signal from a local
station by any adjustment of C3, unless
you introduce over-regeneration. I was
as:ummg the omission of the regenera-
ion feature.

ol Fornis of regeneration bring
up the possibility of distortion arising
from forced feed-back—an extreme
amount of returned energy being used
to compel reccpmm that the set is

t
dency by omitting the regenerative

option where it is not needed. That
means stations, say, up to 50 miles
away.

Exact Tllning

Now, the tuning is casy, once you
learn how, as is everything else. But
here the l:ammg will not take long.
The resonance point must be achieved
to the greatest degree of
otherwise the set will not prove itself
the glorious monument to quality that
it really is.

In tuning it may be found that for a
given station you get pretty good recep-
tion when the dials at left read 60 and

2. Then you try retuning by slight
variations, and suddenly a great burst
of delightful volume comes through ll\c
speaker. You look at the dials.
read 61 and 61. You were off the reso-
nant point.

Another possibility is that when not
in exact resonance there will be better
quality than when resonance is achieved
will

g

istortion or by oscillations, great or
small. Turn back the feed-back con-
denser a little and you will bring about
that luscious volunie mentioned before.
Tndeed, the same condition has been
reached in either case—resonance ac-
companied by correct feed-back (it



A Low Loss Crystal Set

English Radio Publication Exploits Crystal Set Employing

e s
IT is a singular fact ll\z\t in the

present era of “low-loss,” the elim-
ination or rather attempted reduction
of losses has been confined to that class
of sets having less reasons for keep-
ing down the losses. In other words,
the receivers using vacuum tubes have
been the recipient of the low-loss bene-
fits, and the lowly crystal set—presum-
ably the more needy by far—have been

VARIABLE
CONDENSER

TUNING
coiLy, |

Back view showing how coil and condenser
"are. mounted.

Low-Loss Parts

—— s

The question is answered and the
application made, in a very interesting
article appearing in The Wireless

of the set depends a great deal on the
tuning arrangement, and if this is in-
efficient the maximum amount of signal
energy will not be passed on to the de-
tector, whether it be tube or crystal.

In the case of a tube set, losses that
may occur in the aerial-tuning circuit
can be overcome by the use of regen-
eration.

- AERIAL CRYSTAL
Tunng PETECTOR
~CoIL <" PHONESy
it 1/
’
sé =

The completed low-loss erystal set.

London, T‘n land. Here the
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BASEBOARD

DR!LL 2 HOLES

~PANEL LAYOUT~

FOR
MOUNTING SCREWS

Tilustrations by courtesy of The Wird
Fane] lazout with dimensions for drilling holes. Only shatt hole for, the var

Tocation of mounting s

shown,

‘accordi

neglected. Any assumption that crystal

ts have gone entirely out of vogue
will be wide of the mark as a survey
of the field readily shows. Therefore
why not apply the various low-loss
ideas to crystal sets?

densers.  Without going into an aca-
demic discussion of the merits of the
Tow-loss idea, the set described should
prove an unusually efficient crystal re-
complete article follow
In all radio receivers the sensitivity

At the top is the circuit diagram of the
low-loss crystal set. Below shows details of
cabinet, for the set.

This, of course, is not possible on a
crystal set, and the utmost care must
be taken to ensure that there is the
minimum of losses in each component
part, the most important being the tun-
ing section,

High Efficiency and Low Losses

A glance at the illustrations of the
receiver about to be described will show
the general construction and lay
adopted, which make what is a
efficient low-loss crystal set.

An original feature is the design of
the coil. This is of a self-supporting
type wound with stranded enamelled
aerial wire, and is tuned by means of
a low-loss variable condenser.

The coil is conveniently mounted on
a baseboard attached to the panel. This
method of mounting is becoming very
popular among home-constructors ow-
ing to the ease with which components
<o o usien, loavisie the panel free
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for the controls. The appearance of
the set is also improved, as no coil
mounting screws are necessary on the
panel,

RADIO REVIEW

marked out on the bhoard and nine
small holes drilled equidistantly round
(hL circumference. The nails should
hen be driven in the holes,

GROUND POST+

AERU’\L POST

j
¥

f

o

T.'l 2,

e | A2

‘TERMINAL
_--CRYSTAL

TERMINAL
A “DHONE
4 POSTS

COIL CLAMPING.STRIP

Layout of the parts on the panel and baseboard including the wiring.

For constructing this low-loss set the
following parts are required :

Bakelite or hard rubber panel 7 in.
by 5 in.

Wooden baseboard, 7 in. by 5 in.
This should preferably be of seasoned
oak.

0005-microfarad variable condenser.
002-microfarad fixed condenser.

35 ft. stranded enamelled aerial wire.
4 cord tip jacks and cord tips.
Crystal detector and crystal.

The Coil

The coil is wound on a_form con-
sisting of a piece of wood 5 in. square
and 1 in. thick into which are fixed
nine headless nails.

A circle of 4-in. diameter should be

The coil, consisting of 32 turns of
the stranded enamelled wire, may now
be started, the winding going outside
one nail and inside the next, and so on
in sequence.

Before removing the coil, the cross-
overs of the wires should be bound
with string or thin wire. On comple-
tion of the coil, it is slipped from the
form.

Building the Set

The panel should be drilled as shown
in the drilling diagram and then fixed
to the baseboard by means of two
round-headed J-in, brass screws, after
which the parfs can be assembled and
wiring begun (sec diagram and illus-
trations

The fixed phone condenser is
screwed down near the phone terminals

and connected up. The wiring is
started before the coil is mounted, so
that casy access is possible to all con-
nections.

The ends of the coil should be
scraped clean (each strand separately)
and then soldered. This must be care-
Fully done, as one strand left out will
result in the efficiency of the coil being
lowered.

 An insulating strip 34 by % in. by
s required for fixing the coil to
eboard. The method of fixing
is shown clearly in the drawing.

A %-in. hole is drilled at cach end
of the strip to take the 3-in. brass
screws which are used for mounting.

The coil is laid on the baseboard in
its correct position and the insulating
strip is screwed over one side of the
coil with sufficient pressure to hold it
in place. After being placed the coil is
wired up and the set completed.

Cabinet

A cabinet for the receiver may be
constructed from mahogany, the con-
structional details being given in the
accompanying sketch.

The cabinet shown has no lid, any
alterations to the set being made by
sliding the panel and baseboard out of
the case.

Operation and Results

To test the set the aerial, ground
and phone leads should be attached to
their respective cord tips and these
pushed into the correct jacks.

Adjust the crystal detector and tune-
in a local station by moving the con-
denser dial.

On a test aerial two miles from the
London station 2 L O was received at
fair loud speaker strength, dance music
heing audiblé 15 ft. from the instru-
ment.

At five miles from 2 L O there was
sufficient volume to work eight pairs
of phones without appreciably
ishing the strength of the signals.

dimin-

Indoor Aerial

On an indoor aerial at the same dis-
tance reception was all that could be
desired.

The set was not tested over a greater
distance, but it seems from the results
obtained at short ranges that good re-
ception should be obtainable up to 30
or 40 miles from a main broadcasting
station.



The Counterphase Circuit

A Two-Control Receiver Employing the Toroidal Form of Coils
for Coupling the R. F. Stages

E ideal receiver, under present

conditions as viewed from the
standpoint of the broadcast listener,
should be capable of operation with ex-
treme ease, selective enough to receive
any desired station without interference
from any other station, and sufficiently
sensitive to insure coast-to-coast recep-
tion.

Stch a receiver, moreover, must also
function without impairment of the
natural qualities of the program to be
received; in other words, faithful re-
production of tone quality is absolutely
essential

A receiver said to possess such quali-
ties has recently been described by J. T\
Carlton in Radio N ews magazine. Mr.
Carlton explnins the principles of the
circuit as follow:

To appreciate e on which the
circuit described hcrewnh is founded
it is necessary to turn back for a mo-
ment to the point in the development
of radio frequency amplification where
“adding a stage of radio” to a regenera-

3%

3
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Specifications for the (oroidal coils which are used for eoupling the R.F.

tive set was considered an mumpmh—
ment, Greater range became possible
because of the fact that signals pri-
marily too weal to register an effect on
the detector tube were strengthened
sufficiently for detection.

Adding more and more stages became
the immediate aspiration of the i
tude.

of the circuit through the capacity ex-
isting between grid and plate elements.
The

rapidly mtroduced et oot
cfficient apparatus, anda consequent in-

Photograph

Showite

Photo courtesy o
e s
Wew York)

crease in receiver efficiency and selec-
tivity.
Why “Feed-Back” Circuits Oscillate

But, unfortunately, as increased effi-
ciency became manifest, the difficulty

L
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that is commonly known as “oscilla-
tion” also increased in importance. It
was found that within the tube of each
stage of an efficient low loss st \uch
amplification would occur tha
sive plate energy would flow to the g e

of this feeding back
of excess energy was undesirable whis-
tles and howls whenever the receiver

in resonance or exact tune with a

When in resonance with an incoming
signal, the grid circuit of the tube offers
but small resistance to the flow of cur-
rent set up by the signal to which it is
tuned; this condmon, of course, pre-
vails where the essential components of
the receiver are designed for high eff-
ciency.  When only a small resistance
is offered to the passage of a current
a large flow will result. As the energy
fed into the grid circuit is amplified
through the tube, a much stronger sig-
nal current results in the plate or ouv
put circuit of the tube. When the

is tuned to resonance with the i mcnnung
signal the feed-back may become ex-
cessive, and swamp the signal current.
The cireuit is then in an oscillatory
condition—the undesirability of which
is manifest through the whistles and
howls that ensue.

To maintain the maximum signal
current in the grid circuit we must
maintain a condition of resonance in
the tuned circuit, but to allow the use
of the low resistance ircuit we
must have means of hmitin}z their en-
ergy feed-back from plate to grid so
that the signal will not be swamped by
whistles and howls.

If the tendency to oscillate were uni-
form at all fréquencies the problem
could be solved by any of several meth-
ods that are well known. But this is
not the case. Oscillations are much
more difficult to control on the lower
wave-lengths, and with the confusion
caused by crowding 90 per cent of the
stations on the lower half of the broad

cast scale, the futility of any method of
fixed control becomes immediately ap-




pamuc—whuhc: the system employed
neutralization at some mid-fre-
quency or the introduction of enough
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on the high frequencies, usually leaves
the upper end dead.
With such considerations in

mind,

A photo of the Counterphase which employs the circuit diagram shown below.

SPECIFICATIONS FOR TOR-
OIDAL TRANSFORMERS
Sec or outside coil, cross sec-
tion 1/ inches square, or 134 inches
in diameter, if round; 170 turns No.
24 double-covered wire. Core 13§-inch

Primary wound on célluoid, form
made to fit 120 degree inside filament
st 25 furon
No. 36 enamelled wire, space wound.

Counterphase windin
36 enamelled wire, d

Same form betoeen prmary trns

2 tums No.
n

Counterphase condenser Immi. to 30
mmf, variable.

Tuning condensers, double wits, 350
it with trimmers of 25

1 mid. fixed capacities across “B”
battery and across “C" ba

001 mfd. across dcmm p]att to
filament.
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34
con 1o wave 10 Tuas or 8 24 0
[RE 0 B TAPPED AT 60-165-55- 140
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O INSIOE COIL  TAZS 1.2,3.8,6,% 4.
FOR_ANTENNA COIL TA_ON COUPLING COILS
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TAPPED GhY AT T 20 TURNS FROM G,

nore:

Specifications of the toroid connected to the
‘antenna.

fres from howls and whistles, is always
secared at this point

The Counterphase Circuit

The desire was to provide an adjust-
able cofipensation for this tendency to
oscillate that would ﬂllﬂw maximum
results at all frequencies rather than at
only one. The “Cuumcrphasc circuit
now described provides a practical
Sethindror u)mrolluw three stages of
radio frequency amplification with the
same ease and erﬁuenu as if only one
or two were used.

In this circuit on which patents are
pending, semi-variable capacities are
employed; that is, the ¥4 to 30 mmi.
condensers are once adjusted and re-
mdm fixed thereaf;

The means employed to_secure the
necessary variations (o provide for con-
trolling the oscillation: tenden
once new, simple and ingeniou
condenser when the capa
creased the tendency to oscilla
IA we mtrmlme a

crc1~e(l

counteract this tenden
of amplnm tion except the fi
is not difficult to stabilize, has its grid
and plate circuits with i
phase windings respectively coupled by
fixed capacities in s

Fach stage is easily adjusted so as to
prevent oscillation at any frequency by
varying the seri .wmr e
ing the series
tendency to (-sclllale le< "u\vermn“
the amount of reverse ergy
necessary to suppress u:ul!auom at the
hwh Ilcqucnuca

ttstanding advantage of _this

mc(lmd hc: in the fact that there is no
detuning effect noticeable, as a result
of which it is pas:ib]c to tune three
radio stages as well as the detector with
but two tuning b s e

o =T
e
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b
e
== o, o
i
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Diagram of the Counterphase circuit, showing how the tandem condensers and the toroidal coils are arranged.

losses to stop the troubk even on the
lower waves. rmer method
usually results in it ity
at the lower end and weak amplification
at the upper, while the latter plan,
a!thou(,h it may give favorable results

Harry A. Bremer evolved a method of
control whereby the circuit might be
kept at a point just below that of oscil-
lation at all frequencies or

lengths. Tt will be remembered that
the greatest amount of amplification,

Indeed, it s possible to go on adding
more stages of radio frequency, if there
were any practical reason for desiring
to do so.
It is possible that a single control
(Continued on page 46)
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An A. C. Storage Battery Charger

Complete Directions for the Building of a Vibrating Rectifier for
Charging a Storage Battery

s
N the early days of radio communi-
cation, when some few hundreds of
pioneer amateurs were building crys-
tal sets to hear radio spark messages
from ships and the time signals from
the government stations, there wasn't
very much in the way of apparatus
available on the market. We were
forced to make the majority of our in-
struments. To the writer at least,
there was another factor to be con-
sidered—that of mmcmng cash. In
these day h quality parts and
low prices it is nearly always cheaper
to buy the parts ready-made. There
, however, a definite satisfaction in
”  Many amateurs
ast listeners prefer to make
as much of the radio receiver and a
cessory apparatus a3 po ible. If the
well they can point to it with
R pride as a “home-grown” prod-
uct. Direct current charges are one of
the easiest accessories to lnuld, and
probably the majori s have
made their own. The z\l(cnnun" cur-
rent charger for storage batteries is
another thing, however. S
these necessary units described in radio
journals. This article by Keith La
Bar, which® appeared in_Radio, San
Francisco, California, gives all the
essential details for the construction
of an efficient charger for rectifying
alternating current. Mr. La Bar's
valuable article follows

Every once in a while someone gets
ambitious and writes an article on how
to make a homemade battery charger.
But usually we are prevented from
making a charger because we do not
know how to substitute things we
have for the parts called for-in the
article. Materials for a charger can-
not be bought at the corner radio store.
They must be dug up out of nothing.
We will tell of the places pay dirt is
most likely to be struck.
The chief, and most important in-
gredient of a charger is the trans-
former, and the character of any trans-
former upon the quality of iron
used. We are usually told by writers
that if silicon steel (really very soft
iron of the best quality) necessary to
the happiness of the “transformer is
not to be obtained we may substitute
with stove pipe iron, This means we
must cut about a hundred or more
pieces by hand to make a success of
the thin ow the stove pipe iron
of fiction is not what it is cracked up
to be. The iron that has been sold to

us as stove pxpe iron was most treach-
erous stuff. Using the family snips
on this iron will temporarily ruin the
strongest hand. Tf it will cut, it twists
up into most unfriendly shapes where
it defies the most coaxing efrom of

4
Forms of iron used for core of transformer.

the hammer to flatten it. In addition
the feather’ edge produced has to be
ground off or it will provide a path
for eddy currents to run the light bill
a little higher.

off the insulation, reclaim the copper,
and throw the core. Four of us
peered inquiringly into the murky
(ltp!h\ of the Missouri River one lazy
Saturday mcmoon looking for a bar-
rel o( this core that was rumored to
have been dumped in a short time be-
ore.

The core is thrown away because it
does not pay to ship it. So it may be
purchased at an exceedingly low rate,
and if the man in charge of the de-
partment likes your looks he may give
it to you. Even if they charge you
for it enough to make your transformer
ought not to cost more than four
bits. (Economy note—Doll your sis-

Iasrisbiay conriar of Redio (Sun Froncioed, GO

Sketch shawing vertical section throush charger.

The method of mounting parts is clearly

. "Compare this view with that of the charger panel on the next page,

So you see why some of us go to
great lengths to get good iron. Wel,
one man’s junk is another man’s
riches. The light and power company
of your town is troubled now and
then with burnt out pole transformers.
A few turns short and the whole thing
has to be scrapped. They usually burn

!cr up in overalls and get her to ask

Ix a complete transformer may be
purchased with windings intact by all
means buy it. What is wanted is the
smallest of the pole transformers,
about the size of a man’s head. We
have usually paid about $2.10 or less,
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mostly less, although friends have re-
ported paying as much as $3.75. How-
ever, these were not burnt out, but
merely old style, and were carefully
kept intact and used for 1,100 volt
plate supply for C. W. transmissio
The wire to be obtained from them is
very useful, both for the building of
our tra_nsformcr and just to have
arous

The ‘two forms of iron used to the
greatest extent in these small trans-
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magnetism. The softer the iron the
more it will hold. Even the best iron
can be magnetized only to a certain
point and can go no further. With a
certain value of magnetism the voltage
produced by a transformer varies as
the number of turns. Now this a
plies to voltage produced in the pri-
mary by lines of force cutting the turns
as well as the voltage produced in the
secondary.

Let us imagine a current flowing

$el e

S AMPERES

The charger panel with meter, fuse and vibrator mounted thereon.

formers is given in the figure. We
have shown the charger built with the
square iron although any other kind
may be used by slightly shiiting things
around. With such iron we bui

transformers known as the ‘“shell
type.” Winding the primary over or
under the secondary and not on a sep-
arate leg of the core gives better volt-
age regulation. That is, the voltage
drop from no load to full load is less.

The number of turns on the trans-
former is determined by several things,
frequency, primary_voltage, area o
core, and so on. "By using a larger
core the number of turns is lessened
and the thing is easier to make. As
core is less expensive than wire, it is
better to use a larger core. Bulk is
nothing to us. There is a certain theo-
retical minimum limit of turns for any
particular value of these things, and
we will show why this is so.

The action of a transformer depends
upon two things. Magnetic lines of
force are produced in the iron by cur-
rent flowing in the coils. These lines
of force react in turn upon any sur-
rounding turns and produce an elec-
tromotive force in the windings. Iron
will hold only a certain density of
44

through the primary, due to connect-
ing it across 110 volts A. C.. There
is a high momentary current and the
flux rises to the saturation point. This
flux produces a voltage across the
primary bucking or opposing the line
voltage. If there is a sufficient num-
ber of turns this back electromotive
force is nearly equal to the line volt-
age and the current then drops to a
low value. This lowering of the cur-
rent reduces the back electromotive
force so that the current in the pri-
mary does not meet with so much op-
position and it increases a little and
thmgs come to an equilibrium with

s steady current, called the magnet-
mng current, very small. If there is
an insufficient number of turns, the
flux goes up to the saturation point,
and tends to produce the opposmg
E. M. F. But this E. M. F
approach the line voltage by a greal.
deal, and the power runs away in the
form of heat. If magnetism could go
up to a higher value the current would
cut itself down, but it can’t. So we
use enough turns to keep the magnetic
flux below the satumnon point, where
everything is j;

When power e

secondary circuit, the action of the
current flowing in this circuit is to de-
crease the density of mngnemm whuch
in turn decreases the back E. M. F. i
the primary, which then allows more
current to flow, this current being in
proportion to the power used. In
making  some transformers  where
power is cheap and copper is high, they
are made deliberately inefficient with
a smaller number of primary turns
than they ought to have. Trans-
formers for intermittent work also fall
in this class. As it is probably as
casy for us to make an efficient trans-
former as a poor one, we will be gen-
erous with the iron and wire. Here is
a table of primary turns to use with a
certain area of core of good iron and

of 60 cycles. 50
3 these figures. Values
as low as 2/3 or less of this can be used
with a large drop of efficiency. You
pay the light bill, not I.

For

Pri- Prac-

mary tical

Area turns figure

l%xl% 2sq.in. 525 525
ete. s 024

1/“2/ 12 “ 348 350
2x2, " 192 300

29
Dotbling the core halves 1he turns.

The larger the wire used, the better
the transformer, as there is a smaller
heat loss and smaller voltage drop. We
wish to limit any probable damage done
by this heat rather than save power
here. For our primary current of
about 1 ampere it is the height of con-
servativeness to use nothing smaller
than No. 20. Personally, we have got
Dy using No. 24

For the heavy current side we must
use heavy enough wire to carry a cur-
rent of at least 5 ammeter amperes,
which means in a battery charger a
current of double this value for half
the time, due to the habit of chargers
of using only half the cycle. The heat
loss caused by a current of 10 amperes
half the time is not that caused by a
current of 5 amperes all the time.
With a 5-ampere current and a resi
ance, say to make things easily seen.
1 ohm, the losses would be 5%x1 or 25
watts. With a_10-ampere current the
losses are 10°x1 or 100 watts for half
time or an average of 50 watts. This
shows we must use wire heavy enough
to carry double the current indicated
by the ammeter. A wire of 10 amp.
carrying capacity is then needed. Still
again, if we use too large a wire we
can never hope to get it in the space
in the iron. It is an eternal compro-
mise between what is theoretically effi-
cient and what is practically._impossi-
ble. About the lowest limit is No. 14
S.C.C

Two or three smaller wires may be
wound simultaneously and connected
in parallel to equal one large wire. In
this case one should be careful to wind
them side by side and use the same
length of wire for each. Two strands
of a wire is equal to a wire three sizes



larger, as 2 of No. 18 equals 1 of
No. 15.

The number of secondary turns is to
the number of primary turns as the
ratio of the voltages between them. A
good value for the secondary is 10 volts
with 1/11 of the number of primary
turns used. If relatively small wire is
used for the secondary a few extra
turns may have to be wound on to
compensate for voltage drop. A few
turns may even be wound on over the
whole thing if the charger does not
charge fast enough to suit require-
ments.

Delivering a constant potential, lhese
chargers give a tapering charge.
current is at a high value at first, :md,
as the battery comes up the current
drops off, until as full charge is reached
the current may be a fourth of the
initial current. Nothing is the matter
with the charger if it does this. It is
the best way to charge a battery.

110 votis
Ac

Wiring diagram for the charger.

The windings are wound by hand
on a cardboard spool, the low voltage
side being wound first if you are short
on heavy wire. A layer of tape or em-
pire cloth goes over this and then the
primary winding goes on. Do not use
enameled wire for the primary unl
it is wound smoothly and each’ layer is
covered with insulation. If you have
lots of wire and lots of room to wind
it in, the primary does not even have
to be wound in Jayers. Merely wind
it to about 24 in. in depth all along the
tube, then put a layer of insulation and
continue with winding. In winding it
is mecessary to count the turns, of
course. Keep a pencil and a picce of
paper handy and at every 50 turns put
down how many turns have been
wound on. T you interrupt the wind-
ing even for a minute put down the
number. It is no joke to lose count.
A pound of No. 20 ought to be enough
for the primary.

The transformer is held at two sides
by strips of wood over and under,
which serve as a base and a place to
fasten the top panmel. These two
wooden strips are fastened together
with countersunk bolts which, if the
laminations are punched, may run
through the iron, or if they are not
punched, may extend on each side of
the iron. On top of these strips is
fastened a bakelite panel to carry the
vibrator coils and the vibrator. For
our charger a 7x7 panel was used.
An old panel should be used, one that
has served its time and that is ready to
retire. It isn’t worth the money to buy
a new panel. Bakelite is really nece:
sary only for the vibrator and coils.
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Wood may be used to mount the rest
of the stuff, the fuse plug and am-
meter on.

The ammeter is a product of the
auto wrecking yards. Four bits. The
dime store has fuse plugs. The bind-
ing posts should be good and heavy.
The battery is connected to these.

The vibrator and magnets are inter-

Gardboard spoel for, winding. While winding
it is suggested to the core filled
e poncli o prevent eollapse

esting. Good mounted contacts are
hard to prepare, so we use the replace-
ment unit of the Homecharger. For a
buck you get a whole part that wiggles
back and forth and the contact it hits
against. Some parts must be con-
structed to hold these Homecharger
parts. A brass block (A in the figure)
is made to hold the contact D. It may
be made any size within reason. Two
holes are drilled to fasten it to the
panel. They may either go all the way
through and bolted to the panel or
drilled part way and tapped. In the
end of the block a hole is drilled and
tapped 8/32 to hold the contact. The
threads of the contact are of odd size

44,
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and so will make it impossible to screw
it in very far. This does not matter
particularly. This hole must be drilled
at least 3% in. up from the panel to
allow the vibrator to clear the panel.
Part B clamps tight upon the vibra-
tor. It is also composed of a piece of
square brass rod, about J4x74x1%4 in.
The most important dimension here is
to get the set screw G over as close as
possible to the edge of the block to-
ward the vibrator. This is because the
spring is very short. The slot the
spring fits in is made with a hacksaw.
The set screw is an ordinary 8-32
screw with the end filed flat. Tighten-
ing the screw too tight is sure to strip
the threads in the brass block. Here
as in the other block two vertical holes
are drilled to fasten it to the panel.

arfeddor s

Part C is a small block with but two
holes. The horizontal one serves to
carry the screw that adjusts the dis-
tance between the contacts and serves
somewhat to vary the charging rate.
It is drifled and’ tapped for a short
distance at the bottom for fastening to
the panel. A lock nut should be used
with the long adjusting screw.

The electromagnets may be obtained
from an old telephone rm"cr or tele-
graph sounder or may even be built out
of an iron rod with pieces of composi-
tion for the ends. They are about 1in.
in diameter and 134 in. long. Larger
ones may be used as long as they are
the same size. They are wound with
No. 28 or 30. They are tapped 8-32
at one end so we cut the head off a
machine screw and fasten the magnets
end to end, putting in iron strips in
between so we can fasten the _magnets
to the panel. This long strip is drilled
at the end and is fastened to the panel
with . pieces.

It is very important to have the
vibrator and the contact blocks fixed
solidly to the panel. If this is not done
it is impossible to “tune” the vibrator
and the charger, instead of giving out
a steady hnm will go “000 ah 000 al
000 ah, etc.” This shows that there is
a slow movement back and forth of the
parts in addition to the steady vibra-
tion due to the

ere is a certain ritual to be ob-
served for best results when mounting
the junk on the panel. The part hold”
ing the vibrator is mounted first. Then
the block with the contact in place is
laid on the panel and mounted so that
the distance between the contacts is
about 3/32 in. The A.C. coil is con-
nected to the transformer and the D.C.

Fart A

Details of parts for the vibrator of the
charger.

Part F

coil to a storage battery, and we see if
the vibrator vibrates when the magnets
are brought near to the vibrator. If
possible we wish to fasten the magnets
in such a position that the vibrator
vibrates smoothly when both D.C. and
.C. magnets are on but does not
vibrate at all and the contacts do not
touch when the A.C. magnet is off but
the D.C. is still on. If this happy con-
dition is not attained the fuse must be
slightly unscrewed when starting and
stopping the charger, for if the con-
tacts touch when the A.C. is off an-
other fuse is gone. Remember that
the A.C. magnet is nearest the vibrator.
If now we have the vibrator and
45




magnets fixed in position we may try
a sample of charging to see if it really
works. The transformer is connected
to the battery in series with the vibra-
tor contacts and the ever present fuse
plug. The fuse is left out. Take a
piece of wire and bridge the fuse plug.
If the charger changes its note and
takes on a steady buzz and the am
meter flops over to one side and there
is very little sparking at the contacts
it is charging O. K. But if the con-
tacts splutter and flash fire and the
ammeter spasmodically hiccups, pause
a moment: The wrong half of the
cycle is being used. Either reverse the
A.C. magnet or the D.C. magnet; not
both.

When everything is finally wired up
and put in shape the charger will give
a little more current than when tempo-
rarily wired. This is because a change
in resistance in the secondary wind-
ings, due to shortening leads, affects
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the charging current slightly. So use
heavy wire for wiring the charger up.
The battery may be connected to the
binding posts in cither direction. Flex-
ible cords with clips may be substituted
for the binding posts on the panel.

If the vibrator does not vibrate
through a wide arc the charging cur-
rent is reduced only slightly and the
hum is very materially reduced. -It
should not spark at all if properly ad-
justed, but this is hard to do, and if we
succeed in getting it down to where it
gives a little flash once in a while that
is good enough. If it sparks a little do
not tinker with the adjusting screws
for half an hour. Let it alone for a
while and the high parts of the con-
tacts wear off a little and the sparking
ceases,

After a long period of use the cor
tacts may have to be filed smooth.

1i
they are not kept reasonably smooth
the current is cut down materially.

With a very thin file they may be filed
without removing them.

If tire tape was used in the trans-
former do not become alarmed if a
thin wisp 6f smoky vapor is seen rising
from the fransformer. The tar is good
for your sore throat. It soon all evap-
orates off, anyway.

A 15-amp. fuse is a good size. A
discharged battery may be shorted
through some of the 20's and nothing
happens, which is poor business.

We have tried to give all the little
things here that you would wish to
know. One may have many big mis-
takes in a battery charger and unthmg
happens, but the little mistakes cannot
be detected and eradicated so easily
and cause more trouble.

Even if you never build a charger
yourself and merely buy one, it is in-
teresting to know how one is made and
the many things that must be kept in
mind when designing it.

The Counterphase Circuit

(Continued from page 42)

might be used if one were satisfied to
accept the approximations which must
always follow when an attempt is made
to combine too many functions in one
unit. In the writer’s opinion, no nor-
mal, two-handed person wants a radio
set with only one dial to turn, and if
such desire should exist it is before he
has operated either kind of set rather
than aftereard.

Considered as a whole, the efficiency
of the Counterphase circuit is no doubt
increased because it is unnecessary to
introduce any kind of losses into the
grid circuit, which is_thereby allowed
{o remain it a low resistance condition.

The plate circuit mduc(anus are
wound in reverse phase to the pri
windings of the same circuit. T!
verse winding is couplul o an induc-

P with the
grid winding, resulting in S
current opposing the phte current suf-
ficiently to rmrd the flow of current
from plate to grid. The values of the
two auxiliary m\lum;\n(‘e~ are sufficient
to feed enough reverse phase energy
for the suppression of oscillations at
any frequency within the broadcasting
range,

A New Improvement

The variable resistance, by the way,
incorporates a further new idea. It
contains two separate resistance ele-
ments on the same shaft. Since sensi-
46

tivity is not required on nearby stations
where volume must be reduced, the
balancing arm is turned to zero on re-
sistance R-1 before resistance is cut
in on R-2 to decrease volume. On the

other hand, when sensitivity is required
we also want volume, so that the slider
arm on R-2 turns back to zero resist-
ance before the other becomes effective.
‘We have, therefore, three stages of

detec
e

sistance which needs but slight adjust
ment to keep the receiver at the ma
mum point of efficiency on all broadeast
frequencies.

The use of a hard detector tube al-
lows all six tubes to be controlled by
one rheostat, and if it is desired this
may be placed inside the set, as its par-
licikie: & ueement iy be dettaited
without difficulty, after which it need
not be disturbed.

In the schematic circuit R-1 is the

rcemance thnl controls the feed-back,

a resistance in series wuh

lhc “P” h:mcn, the effect of which is

simply to decrease potential in the same

manner in which a rheostat is used in a
filament circuit.

Where it is necessary in tuning to
cut out resistance in order to suppress
oscillations it will be readily seen that
turning the knob still further results in
culting down volume, and vice versa.

In other words, one resistance arm is
always at zero when the other is in
effect, and as each rotates about 270
there is a total of one and a half tu;
available between maximum sensitivity
and minimum volume,

This newly designed dual resistance
serves a double purpose in that it elimi-
nates one extra control from the panel
and simplifies tuning. After the sta-
tion has been selected by the two tuning
dials it is only necessary to remember
that the resistance knob is turned in one
direction to increase s ity and
volume and in the other direction to
decrease them.

Since maximum efficiency -at all
wave-lengths is the prime object in this
circuit a further refinement is added
in the tandem condensers. A small

“trimming” condenser is added to each
section of each tandem. One of these
is adjusted and fixed so as to make its
combined capacity with the main sec-
tion a trifle greater than the other main
unit, and then left permanently in that

position.

By regulation of the second, or parel
unit in parallel with the second section
it is possible to adjust the capacity to
secure exact resonance between the
two. It is necessary to use the panel
“trimmer,” however, only when tuning
extremely weak signals. For all ordi
nary tuning it is not used.



Constructlon of a Low-Loss R F Amphﬁer

Regeneration Employed for Further Increase
in Signal Strength and Selectivity

e —————————

HE demand of thc radio fan now

I is—efficiency. By that is meant

the most from the tubes uses

which in turn means good distance re-
ception, selectivity and volume. This
is in a way a hard bill to fill, but for
all those who do not exp the im-
possible, the receiver described in the
following by L. G. Ingram in Th
York Herald Tribune will be
highly efficient.

This receiver employs two tubes;
a third may be added for additional
volume on Jong distance stations if de-
sired. The third tube is wired to the
two tube unit in the camcnuonal man-
ner for adding a stage of audio-fre-
quency amplification to any type of set.

Regeneration in the detector tube is
used to further increase the signal
strength and to increase the selectivity
of the receiver. The addition of the

ew
ound

‘Showing construction of antenna and second-
ary coll,

coil does not make the tuning
more difficult and is therefore incorpo-
rated in the receiver.

The radio-frequency amplifier tube
ed. This may or may not
be done; it is up to the constructor
fit. The reflexing of
this tube will increase the volume of
the signal to a great extent and will
dispense with an extra tube for loud
speaker work on local stations.

To construct a receiver of this type
it is advisable to use low-loss coi
condensers, The coils can he made at

home from the instructions that fol-
low; the condensers can be bought in
any large r-nlm store. Be sure that they
¢ and mechanically effi-
before buying them.

cient, Lhuugh,

For the antennia and secondary coils
two pieces of composition tubing three
and a half inches in diameter by one-
half inch long will be needed. Also
four strips of composition paneling
one-half inch wide by five inches long
by one-sixteenth of an inch thick.

two pieces of composition
tubing drill four holes. These holes
are one-quarter inch from the edge
and the holes are equi-distant from
cach other; in other words they are
one-quarter of the circumference ol
the tube from each other. The com
position strips have two_holes drilled
in them, one at each end, one-quarter
of an inch from the ends.

'he strips are bolted on the tubing
so that the completed form looks like
that shown in Figure 1 without the
wire on it. This type of former offe
mechanical strength and places no
great amount of insulating material in
the electrical field to increase the T
istance of the coil to be wound on it.

The primary and sccondary coils
are to be wound with . 18 single
cotton covered wire. The pum'\ry coil
consists of five turns and the secondary
of forty turns. The separation be-
tween primary and secondary will de-
pend upon the location of the receiver.

For use in localities having one or
more broadcasting stations  withi
llmtv miles a one-half inch separation
The further away the sta-
tors ace IR e To v
closer the coils can be placed; how-
ever, do not place them next to one
another. Very congested localities may
call for greater separation, but this
g nemlly not necessary if proper
e is taken in the wiring of the set.
For the radio- frequency trans-
former the same general constructional
details hold true except that one end
picce of the former is one inch long
instead of one-half inch. The other
end is one-half inch long, The strips
are the same length as for the first
former.

The primary of the radio frequency
transformer is wound with N 18
single cotton covered wire and has
five turns. The secondary is wound
with the same wire and has forty
turns. The scparation between the
coils here js also one-half inch. The

primary coil must be started at the end
of the former having the smaller end
i so that the
tickler coil will be at the filament end
of the secondary.

F1G.2

Tiugtrations by cou

The N. Y. Herold

ol et ansitmin should be m
‘as shown abov

For both coils the following con-
uctional details should be followed.
:tan ll|e mndmg and to bind the
t they will not slip two
hole> <hou[<l be drilled in one of the
strips near the end piece. Then where
the wire ends another set of two holes
for tying the wire. Do not use dope
on the coils; if the ends are secured
as directed the wire will not loosen.
‘Wind the wire tight and the turns close
together.
“The tickler coil is wound on a compo-
sition tube two and one-quarter inches
in diameter and one and three-quarter
inches long. In the center of this tube
drill a quarter inch hole and on the
opposite side of the tube, alsoin the
center, drill another quarter inch hole.
These holes must be in line with one
another and exactly in the center of
the tube so that the tube will center
on the s
Forty turns of No. 26 single cotton
covered wire are wound on this tube
for the tickler coil. Twenty turns are




placed on either side of the shaft hole.
Make this one continuous winding by
carrying the twentieth turn of the coil
around the tube so that it starts the
first turn of the second half of the
coil on the other side of the shaft hole.

In the large end piece of the radio
frequency transformer two holes are
drilled with a quarter inch drill for
the shaft of the tickler coil. These
holes are placed three-eighths of an
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swinging in the air or may be secured
to binding posts that can be placed on
the end of the radio frequency tras
former former. The latter method is
to be preferred, as then immovable
leads to the tickler coil may be made.
To keep the tickler coil shaft from
moving back and forth a hole should
be drilled in the shaft where it comes
out of the end piece of the radio-fre-
quency transformer. These holes

!
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Wiring diagram of the circuit described in this article.

inch from the outside edge of the
piece. The holes in this tube must
also be exactly centered so that the
shaft will be in the center of the tube.

For the shaft a piece of brass tub-
ing one-quarter inch outside diameter
and six inches long is employed. One
and three-quarter inches from one end
of this piece of brass tubing a hole
is filed half way through the tube.
This is for the tickler leads.

To mount the tickler coil place it
inside the radio frequency transformer
with the shaft holes lined up with the
holes in the end piece of the trans-
former, .then force the brass tubing
through the four holes. If it is found
that the rotor coil turns on the shaft,
that is when the shaft is turned the
coil remains stationary, then it may
be fastened in the following manner:

Drill a small hole in the center of
the rotor tube and force a piece of No.
14 wire through it to the brass tube.
Solder the wire to the shaft and bend
the end of the wire over the rotor tube.
This will prevent the coil from shift-
ing back and forth on the shaft at
the same time that it is holding it
from turning on the shaft.

The flexible leads for the tickler
coil are made from a ten-inch length
of flexible insulated wire. This wire
is doubled in half and the doubled end
forced through the end of the shaft
and pulled out inside the rotor coil
through the hole filed for this purpose.
The flexible wire is then cut at the
bend and the two ends are soldered to
the two ends of the tickler coil.

These flexible leads may be left

shold be drilled as close to the edge
of the composition tubing as is pos-
sible. A small picce of No. 14 wire
o en e o) i e e
and bent around the shaft. Be sure

should be mounted at the left-hand
side of the panel, then the radio-fre-
quency transformer, and, last, the sec-
ond tuning condenser. Both these
condensers _have a capacity of 0005
mid. The. rheostats controlling the
tubes may be mounted at the bottom
of the panel and each one directly in
front of the tube it is to control.

he radio-frequency transformer
may be mounted on brass angles, which
are screwed to the baseboard, or may
be fastened to the panel by means of
brass brackets. Whichever method ap-
peals to the constructor may be used,
with no change in the efficiency.
and aewndan

done the radio-frequency tube will

oscillate to such an extent as to make

the reception of radio signals impos-
sibl

e.

When all the parts have been
mounted on the panel and baseboard
then wire up the circuit according to
the diagram given in Fig. 3. Use this
circuit first whether the reflex diagram
is to be used finally or not. If the cir-
cuit is operating according to Hoyle
when wired up as per diagram Fig. 3
then the transformer may be inserted
and the circuit adjusted to fit this addi-
tion with a great deal less trouble than
were the transformer to be used at
first.

2
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‘This receiver may be converted into a two tube Teflex by employing the above diagram.

in drilling that the drill does not cut
the flexible leads from the tickler coil
or break the insulation.

Panel Layout

The panel size for the two-tube set.
whether reflexed or not, is 7x12. A
7x10-inch panel may be used, but, as
this would require a crowding of parts,
it is not advised. The binding posts
had best be mounted on small pieces
of composition fastened to the base-
board by brass angles.

The secondary tuning  condenser

In wiring the set be care(ul to ay
parallelism_ between any twe
keep the filament leads close together
and far from the grid and plate leads.
The end of the radio-frequency tran:
former nearest the tickler coil is c
nected to the filament of the detector
tube. The end of the primary of the
radio-frequency transformer ~nearest
the secondary is connected to the posi-
tive “B” battery.

For those who desire to make the
reflex set after the straight two-tube

(Continued on page 51)




How to Eliminate a Control

Details of a Set Designed to Eliminate

a Tuning Control

LIMINATION of one or’ more

controls has resulted in much sim-
plification in tuning of the multi-tube
receivers, in many cases, however, at
the expense of efficiency.” In an article
World, New York, Percy
Warren shows a method of arranging
a four-tube set—one radio-frequency
stage, the standard detector and audio

brought farther from or nearer to
the stator. The variable plates of

the other condenser are not affected.
In this way the plates of this condenser
may be put ahead or behind the other
variable condenser so that
densen tune exactly in ste

us suppose. that the secondary
wmdmg

con-

g

cally place the panel parts and save a
great dea of trouble. The panel is

x:24". e variable condenser is
p]accd in the exact center. That is, the
center hole is 334" fmm the top "and
bottom and 12 from each end. The
olding holes are glven in a special
template provided with each condenser.
Place this template over this 5/16”

&

stages—in such manner as to eliminate
one of the controls. Furthermore, he
does it in such a way that efficiency is
not impaired. This set should prove
to be popular with the radio fan who
does not like to fiddle with numerous
Mr. Warren describes the set as
follows :

Where one stage of R.F. and a de-
tector tube are used, with regeneration
in either stage, the usual three controls
may be reduced to two, thus <|mphfy—
ing the tuning. An excellent way of
..ccomplhhmg this is to use a gear sys-
Thus the rotors, as well as the

el

calIy scpem!e ane po
eturn is desired for detector tube this

an be done simply by connecting the
L i oo e e et o
ondary to A, which could not be
done if the rotor were common to both
condensers, for then the R.F. tube
would have a positive grid return,
which is inefficient.

There is also another feature of this
special attachment. If you will look
at the diagram you will note that there
is a special compensating device, at-
tached to the condenser on the left.
Here a piece of bakelite strip is at-
tached to the variable plates. The bot-
tom of this strip goes to a small cam.
This cam is attached to a small arm.
By moving this cam the movable plates
of this condenser are moved. They are

The 2-Control 4-tube set described by Percy Warren. One dial tunes C1 and C2.

L} l=c=
ety i
1 $§
* l——————gﬁoa
—38ti

transformer contains 40 turns, and the
secondary winding, L4, of the 3-circuit
tuner has 45 turns, This means the

This is accomplished by the Hanscom S-C Capacity Element.

hole, and drill the others. This takes
up 4" of the space in a square area.
The center hole for rheostat R3 is

!W \H‘M

Fig. 2.

variable condenser which shunts the
R.F.T. will be about 8 degrees ahead
of dial that controls the second R.E.T.
However, we only have one dial here
and we therefore adjust the plates of
the condenser that has this device on it
so that the same dial reading repre-
sents tesonance for both. In oth
words, the secondaries of both circuits
are cqualized. Of course, any discrep-
ancy of tuning, such as due to tube
plate capacxty, etc., is made up in the
same way.

Drilling the Panel

The first thing that ought to be done
when building this receiver is to drill
the panel. By doing this you automati-

T RS R R s,  Fod)
Showing the back view of'the set, with the Hanscom

placed 314" from the left-hand edge, *
and 214" from the top. The rheostat
will not be in line with the condenser
dial, which, by the way, is 33" in
diameter. The center hole of the other
rheostat, R2, is 3” from the hole drilled
for R3 and 24" from the bottom, or
on the same plate as R3. The
eters of the center holes are 5 1/16".
The holding holes are placed 74" from
the center of the center hole, one on the
leit and one on the ngh( These are
n_diameter. The single circuit
fack, J2 is 1 1/12" from the left-hand
edge, and 2” from the bottom. The
diameter of this hole is 74”. The fila-
ment switch is 12” from the left and
the right-hand edge of the panel is 2"
49



from the bottom. The diameter of this
hole is about 74”. The double-circuit
jack, J1, is placed 9" from the right-
hand edge, and 2" from the bottom.
The diameter of this hole is also 14".

The hole for the shaft controlling
the tickler coil is 34" from the top and
the bottom, and 3” from the right-hand
edge of the panel. A small knob, theo-
stat size, is used. The only holes that
remain to be drilled are the bracket
holes. The bottom hole of the bracket
on the left is 19/32” from the bottom.
This is a 74" hole. The top hole is
5 1/32" from the bottom hole. They
are hoth 74" from the left-hand edge.
The diameter of this hole is 6”. Now
on the right-hand side the other bracket
holes are placed. The bottom hole of
this bracket is 19/32” from the bottom,
74" from the edge, and has a diameter
of 14". The top hole is 5 1/32" from
the bottom hole, is also 7" from the

. 3. Showing how the condenser mechanism

Fis.
Works. Teemove the looped pistail to construct
the set shown in’ Fig. 1. a5 the iwo Tuned

cuits have difforent grid Tetu)

edge, and has a diameter of 74", Thi
is all the drilling there is to be executed
on the panel. The next substance to be
drilled is the socket shelf.
Drilling the Socket Shelf

If you are going to use the gang
socket type of shelf there will be little
drilling to be done. You can tell the
socket terminals, though they are not
marked, by the fact that the grid is at
rear left of the slot in the shell where
the tube pin catches. The slot at rear,
the plate is at right rear, the F— at
left front, F+ right front= Suppose
you are going to use individual sockets.
The shelf is 23" long and 3 wide.
Socket No. 1 is pla,ccd 3 2/5" from
left-hand edge. The outer circumfer-

ences are 14" from the edges. This
socket will take up 174" space, The

next socket, No. 2, is placed 3 2/5"
from No. 1, moving from left to right.
This will also take up 114”. The outer
circumferences are placed 134" from
the edge. Socket No. 3 is placed 3 2/5"
from socket No. 2. The outer circum-
ferences are placed 24" from the edges.
This socket will also take up 1%5". The
last socket, No. 4, is 3 2/5” from No. 3.
All these dimensions are taken from
the outer circumference of the socket
and not from the center. The antenna
coil, L1L.2, is placed in between socket
1 and the left-hand edge. The diam-
50
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eter of the coil is 374”. This means
that the socket would hit the coil.

LIST OF PARTS
1 anicnna coupler, LIL2
1 3-circuit tuner, 'L3L4
1 i ot i (T
contains the variahle condensers
and C2 of 0005 mid, cach)
2 20-ohm rheostats (R2,
1 2-megohm grid leak (R1)
100025 mid. condenser (C3)-

§ Sovile-crenit jack (J1).
1 single-circuit jack (J2).
1 7x 24-inch panel

allast resistors (R4, RS),
pai of brackets o
terminal strip, A, C batteries,
Tour fibes, plonds, speaker, antens
and ground wire, connecting wire,
screws, nuts, ete.

Therefore, place the coil in between the

panel and the bracket. The audio-
frequency transformers are  placed
thus: The first audio-frequency trans-

former is between sockets 2 and 3, the
second between sockets 3 and 4. The
grid leak and the condenser, R1 and
€3, are placed in between sockets 1 and
2, or, better yet, place this near the grid
post. ‘of the Socket. The terminal strip
is placed behind sockets 2, 3 and 4.
It is mounted on small angle irons, on
the shelf.

Froe

Fig. 1. Showing the template for the condenser
. The hole at the botiom T for The com”
'l'hue are three holes for the

ounting “of “the condenser unit.  This tem
Plate s pasted on the panel.

Winding the Coils

The primary L1 is wound on a tub-
ing 314" in diameter and 374" or 4"
high. There are 10 turns placed here.
A small space of about %4” is then left,
The secondary winding L2 has 45
turns, begun right near the primary, as
described. he wire is No. 22 double
cotton covered.

The primary winding L3 of the 3-
circuit tuner contains 10 turns, wuund
on a tubing 3%” in diameter, 314" of
4" high. The secondary, L4, is i
on the same form witha 14” space left
as in the previous case. There are 45
turns put on. The wire used is No. 22
double cotton covered. The'tickler, L5,
is placed near the secondary winding of

the tuner. This is wound on a tubing
214" in diameter and 2" high. This
coil contains 35 turns of No. 26 single
silk covered wire.

The sesondaries of these coils are
shunted by a .0005 mfd. variable con-
denser. If you desire to use a con-
denser with 2 capacity of 00035, nor-
mally 17 plates, the following wiring
directions ‘are given: The primaries,
L1 and L3, contain 12 turns; the sec-
ondaries, L2 and L4, contain 55 turns
The tickler is the same. The diameters.
and the heights of the tubings are the
same. Those desiring to use a .00025
mfd. condenser, which is normally an
11-plate condener, should follow thcse
directions: The primary, L1 and L3,
contain 15 turns. The secondari
and L4, contain 63 turns. The ucL]er,
LS, contains 53 turns. Those desiring
to use the .001 mid. variable comlen\er
should adhere to the following direc-
tions: The primaries, L1 and L. 3 con-
tain 8 turns. The secondaries, 1.2 and
L4, contain 40 turns. The tickler is
the same as previous]

‘When winding all thes coils be s
that all the windings are in the same
direction. Mark the beginnings and
the cnds of the windings with slips of
papers, so that when you are wiring up
the set you will have no difficulty in
following the directios 3y not mark-
ing the coils you lose time in looking
for the end and the beginning of the
windings.

Wiring the Set

The l)egmmng i e pri-
mary winding, L1, goes to the antenna
binding post on the terminal strip.
The end of this same winding goes to
the ground binding post on the terminal
strip. The beginning of the winding
of the secondary portion, L2, goes to
the ground and to A—. This lead also
goes to the rotor plates of Cl and to
the arm of the rheostat, R2. The end
of the secondary winding goes to the
grid of the R.F. tube and to the Cl
stator.

Here is where you should pay close
attention if you are going to use this
special geared unit. In Fig. 2 you will
note that the two rotor phle: are con-
nected together by a looped pigtail.
This is done in the case that you desire
a common mmr to go to the negative
post of the “A” battery. But we are
using two mdlvldu.xl leads and there-
fore disconnect this flexible lead. Do
not forget to do this, as you will short
your “A” battery otherwise, using the
Fig. 1 hook-up. " The stationary plates
of the variable condenser go to the grid
post of socket 1. The arm of the rheo-
stat goes to the A— post on the termi-
nal strip, The other rheostat terminal
goes to the F— post on socket 1. The
F- post on the socket goes to one ter-
minal of the switch. The other termi-
nal of the switch goes to the A4 post
on the terminal strip. The beginning
of the primary winding, L3, goes to the
plate of sockct No. 1. The end of this
same coil goes to the B-4-2 post on the




terminal strip, normally 67% volts.
The beginning of the secondary wind-
ing, L4, goes to the rotor plates of the
v:mab]e condenser, C2. It also goes

to A The other terminal of L4 goes
to one side of C3, grid condenser, and
to C2 rotor plntes The other side of
C3 goes to the grid post on socket No.
2. The arm of the rheostat, R3, goes
to the A— post on the terminal strip.
The resistance wire goes to the F--
post on socket 2. The tickler remains
to be wired up. The beginning of this
winding goes to the plate post on socket
. The end of this winding goes to the
top terminal of the double circuit jack
_|1. The bottom terminal goes to the

B41 post on the terminal strip, nor-
mally 45 v

The inner tennmal touching the
upper terminal or plate connection,
when the jack is out of the circuit, gnﬁ
to the P post of the first A.F.T.
only other remaining jack post goes to
the B4 post on the he grid
post oi sockct 3 gocs to the G post on
the AF F— post of this
AFT 0e> m t C— post. This
same connection goes to the F— post

=r
8

on more turns to the coil.

RADIO REVIEW

on the other A.F.T. The P post on
AF.T.2 goes to the P post of socket 3.
The B4- post goes to the B4-3 post on
the I:rnnnnl strip.  The G post on
AF. oes to the grid post on socket
4. The F— post of both sockets go to
the same connection that F— post of
the other sockets. The plate post of
socket 4 goes to the top terminal of J2.
The bottom terminal of this same jack
goes to B+3 post on the socket stri
usually 90 to 135 volts. Ballast re-
ot R4 and RS, are placed in the
negative A lead.

Put the grid leak R1 across the grid
condenser.

Tuning the Set

“This set is easy to tune. But suppose
you have just finished the set and you
get absolutely no signals, except the
usual “B” battery click. First turn
your tickler coil. ~See that if by turn-
ing this you hear a loud click when a
certain point is reached. If you don't,
then you have no regeneration. To
cure this first reverse the leads of the
tickler coil. If this doesn't help, add
Add on

about five turns for a starter. You
may easily get too much regeneration.
n that case reduce the number of
ticklew turns. The next thing to do is
to put more voltage on the plate of the
detector tube. Then try placing a 001
mfd. fixed condenser across the outside
J1 terminals. Instead of adding turns
to the coil you may place a 0005 mid.
fixed condenser across the tickler leads
themselves. This will automatically in-
crease the fundamental frequency that
this coil will respond to. In other
words, it will be the same as adding
on lums of wire.
low suppose you get broad tuning.
Thh can easily be cured, provided you
don’t live within a quarter-mile of the
stations.
A short antenna should be used. By
a short antenna is meant one no longer
(including lead-in) than 100 fect.
When wiring up the set, use No. 14
or No. 18 rubber covered or No. 18
double cotton covered w)re or bell wire.
Ty not to use bus
The 201A type mhcs were used here
throughout.

How to

of No. 24 S.W.G. D.C.C. copper wire.
The method of making these basket-
weave coils self-supporting is shown in
Fig. 3. First lift the coil so as to
i space of ¥ inch to 1 inch be-
tween the bottom of the coil and the
base of the former. This can be done
with a strip of metal beveled off at one
end and inserted between the base and
the bottom turn, or by means of a
special lifting plate shown in Fig. 5.
Next a piece of thin string or twine
is slipped down the space, as shown at
A, on one side of the crossing of the
wires between the pegs and the other
end slipped down the space B on the
other side. The ends of the twine are
now tightly tied to pull the winding
together, and then knotted. After the
crossings have thus been tied, it will
be found that the coil can be slipped

Make Basket-Weave Coils

(Continued from page 32)

off the former as a unit and will be
quite self-supporting.

Mounting

There are various methods of mount-
ing these coils, but what is pmb'\b[y
the simplest is shown in Fig. 4. A is
a piece of wood or ebonite cut down
to slip into one of the spaces of the
coil, as at B. About %5 inch is allowed
at either end, by which the piece of
wood or ebonite can be fixed to either
the panel, some instrument, or the
baseboard of the recciver.

Coils made on this former will be
found to be very efficient and give a
good tuning range on account of their
low self-capacity, while for low-loss
tuners they are undoubtedly one of
the best types to use on short-wave
work.

Tf the constructor does not happen
to have the necessary tools for drilling
and tapping the basé and threading the
ends of the brass pegs, another means
of making the former is as follows:
Drill the nine holes requited in an
inch-thick hardwood base with a_drill
which is a trifle smaller than the brass
rod used for the pegs, and having cut
these, drive them into the holes with
a hammer until they are quite firm. As
long as fairly light gauge wire is used
in winding the coils, and undue tension
is not put on the wire while winding,
this will prove quite a satisfactory
alternative. If too great a tension is
applied to the wire the tops of the pegs
will be pulled out of the vertical, and
not only will the coils be conical, but
after several turns have been wound
the pegs will tend to become loose in
their holes,

Construction of a Low-Loss R.

(Continued from page 48)

F. Amplifier

set has been operating, insert the
audio-frequency transformer, prefer-
ably ne having a low ratio, in the
circuit according to the diagram given

in Fig. 4. The condensers across the
primary and secondary of the trans-
former will have different capacities
for each different transformer used,

For a start use 00025 mfd. across the
secondary and 0005 mifd. across the
primary, or rather from the plate side
of the primary to the negative filament.
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A Compact Two-Tube Reﬂex

Small Reflex Set Occupies Little Space

and is Easy to Build

ERE is a two-tube reflex set

which will give satisfactory loud-
speaker reception on local stations and
can be conveniently installed in places
where space is limited. Howard Schop-

nary array of apparatus. Parucularly
are reflex circuits adaptable to use in

portable receivers. Many experiment-
ers have turned toward these efficient
circuits for sets that they can take with

really workable two-tube sct in such a

ce is a novelty. The one big
space-saver that the writer came across
and that makes this set possible is the
use of a special variable condenser that
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he circuit dingram of this highly offciont rofle

o radio

and Jack 5

Titustrations by Courtesy of Science and Invention (New York)

ers compact arrangement of the instruments used in this
The writer hus had wonderlul success with
ou can duplicate it by following instructi

Note the
two-tube noruh!z receiver.
this

fer describes this receiver in Science
and Invention as follows :

Undoubtedly the reflex circuit has
found its own place in the field of
radio and is with us to stay. It offers
a most interesting field for experi-
mental work and_frequently unusual
results are obtained from even an ordi-
52

The front panel view

them on trips, but which can be used
in the home also under practically all
conditions. The set that the writer has
designed has given some very good re-
sults. The entire unit is even more in-
teresting when it is learned that it can
be assembled on a panel only eight
inches long by six inches wide, A

of plug
enabling the Tast tube o ol |
ounting and the position of the ery

circuit which, without any fixed by.pass condensers, gives excellent results, Is shown directly
TRk i trnsformer a1 Sotnd n S ek forne, het e e e

‘made by anyone. Note the plag

his set shows the ind jack arrangement
red. " Note the socket.
al detector

takes up no more room than an ordi-
nary dial. It does not project back of
the panel at all. These condensers can
be plainly seen in the photograph below
and to the right.

‘When using this receiver as a pert-
able set, two ordinary “C” batte.ies in

(Continued on page 59)



A Chemical ‘‘B’’ Battery Eliminator
A Chemical Plate Supply Unit That Can Be Depended

On At All Times

HE problem of eliminating expen-
sive and short-lived dry batteries
for the plate supply has held the atten-
tion of many engineers and amateur
investigators” for_several years. A
great number of devices have appeared

of borax rectifiers used in many ama-
teur transmitting stations.  Several
years ago when chemical rectifiers were
first used for that purpose someone
suggested a solution of borax as an
electrolyte and as a result borax has
been almost exclusively used for this

when pmp(‘rly made is most strongly
emphasized by its use by one of the
largest public utility corporations. in
the world.

As the chemical rectifier unit is very
much cheaper than a tube rectifier, it is
possible, without greatly increasing the

on the market—some good, many in-
different or practically useless. The
problem is very apt to reach solu-
tion through a chemical rectifier 490
rather than the tube type, but the _+ +22 RADIO
general run of chemical units are || Rectiner ALTER B o
messy affairs and require fre- L
quent attention. If you are in-
terested in a practical device for 110V
supplying smooth plate supply A Ground
from the ordinary house-lighting Fir. 1, From lamp socket fo radlo resver. The llutration chows the entie swtem

changs the T10 voll aternating corrent to & ¥ yariabie D.C. Voltage for suppiving Daie setental 15

system using alternating current,
read what James Millen says in
Radio Broadcast, \'ew York, as
follows:

There have been many artcles pub-
Tished on B eliminators employ
thermionic tubes, mean frce path gas
tubes, and even miniature dynamotors
and motor generators. Very little has
as yet appeared about a system which
is in many ways superior to any of the
others. No doubt this evasion of the
chemical rectifier is due to a consider-
able extent to the existing opinion in
the minds of many that this type of
ifier is sloppy, inefficient, and re-
quires considerable attention. This,
unfortunately, is true of the majority

-IpCl +

Fir. 4, The circuit of the chemical rectificr

our jars are arranged in sericsparallel to

obtain, the Goublerwave rectification which i

roperly ‘smoathed out. in ¥ resulting
 direct curren

5 Tadio set.

purpose ever since. Of all the differ-
ent solutions available, borax is in my
nplmon b\ far the poorest. In fact one
t justified in Londcmnmg the
dmnucz\l rectifier if his e has
been restricted to the use uf borax as
an_electrolyte.
TFortunately, howe here are sev-
eral exceedingly fine cllitions tor Tk

Pilot Larnp
Seconday

High Voltage
Secondary

lead-aluminum rectifiers,
properly made cell, such as is descnbed
in this paper, is compact, clean, inex-

in and

pensive, and efficient. Furthermore, it
will seldom require any attention. The
reliability of the chemical rectifier

Seal with
parain

Histrations by courtesy of Radio Broadeast
oo Vo

i

Fig. 2. The rectifying jar. Severa | of these
(»II] o to make up the completo rectifying
< anode, cathode ana vent”sre xup:

ted in . cork top.

cost of the complete B supply unit, to
rectify both halves of the .i]tcm:mng
current cycle. This complete rectifica.
tion makes possible the use of a much
smaller filter system. Still another
reason for the much greater ease with
which the output of a chemical rectifier
may be filtered is the high inherent
electrostatic capacity of the unit. The
capacity of the single unit described
in this paper is approximately 1 mfd.
as compared with the negligible capa-
city of thermionic tubes,
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Each cell (when used with the solu-
tion mentioned below) will stand well
over 100 volts, which makes it possible
tc obtain between 80 and 120 volts at
the <et, depending upon the transform-
e voltage. This is ample when used
with the ayerage broadcast receiver.
Where it is necessary to rectify
higher voltages, then several cells
must be used in series.

of sparking “should
w

Connections of Chemical Rectifiers
There are two methods of con-
necting chemical rectifiers. In the
first or bridge method, Fig. 4, fou
small cells are required. In the second
method, Fig. &, only one cell (slightly
larger) is required, but a double trans-
former secondary is needed to feed it.
Ths the saving in recifie cels in the
more than offset by the
.xddmoml s e 1
quired in the other.

appearing at the impurity. This type
not be confused
ith the general scintillating sparking

Ko
in the detector voltage.

pressed a. c. voltage is over 160 volts.
The aluminum electrode in a properly
operating cell will glow with a pale yel-
lowish-green light and there will be no
sparking. A slight sparking does not,
of course, make a cell inoperative. In
order to prevent sparl d conse-
quent consumption of aluminum at the
surface of the electrolyte where a pro-
tective film is not formed, the upper
part of the electrode is coated with
collodion, as shown in the illustra-
tions, A short length of glass tubing
is inserted in the vent hole in order
to prevent its closing when the stop-
per is squeezed into the bottle.
A]lhougl\ there are several good
solutions, I have found the two_given
below to be considerab!

hough not very generally known,
they were among: lhe original electro-
Iytes used by or Nodon in de-
veloping s, “Nodon'”  Valve,
(See list of references at the end
of this article.)

the right are the
o 1vm-b|e\ s
A

2040 Henries

What Solution to Use

104
a
&
i
L

1

Though not the better of the
two, the solution most easily ob-
tainable is a saturated solution
of ammonium borate. It is most
easily prepared by the layman by
adding several tablespoonfuls of
ordinary boracic (or boric) acid,

500000

Switch
TRANSFORMER
FLTER

RECTIFIER

such as’is to be found in the medi-
cine chest of every home, to a
half quart of distilled water in a

’_

dotied lines indicate the various subdi
former, chemical rectifier, lter.

of the devi
Umn znxmeznnx prac
lenser capacitics.

ased in 1

The complete circuit dingram of the chemical plate, supply (rom input o output. The
ce: - Tollows: pilot lament. siep:up tram
e his diagram referring to

glass or china container. Add
four tablespoonfuls of ordinary house-
hold ammonia (the clear kind—not the

- jar is a three ounce “salt

Ti
mouth” bottle fitted with a rubber

rods must be chemically pure.
Commercial aluminum will posi-
tively prove unsatisfactory. Lead
rods, chemical e aluminum
rods; Al it st bottls e
carried by the large chemical sup-

Eimer and Amend,

City, can furnish th
In drilling, tapping, and cutting
the aluminum, extreme care
should be exercised not o lay the
rod in any metal filings which
may be on the work bench, or to
fasten it in the metal jaws of a
vise unless protected by wood,

Piot Lamp,

cloth, or paper. 1f any small me-

tallic filings become imbedded in

the surface of the aluminum, then the B
film of aluminum oxide which forms '.,"M“""“"Y heimystel patis
and breaks down again with every re-

versal of the current when the rectifier
is in operation, will not be complete at
that point. In operation, this failure
of the oxide film completely to insulate
the aluminum electrode from the elec-
trolyte will be indicated by tiny sparks
54

across the rectifiers.

liage regulation will be from 120 i 10 an

caused by using too high a voltage

Such sparking is
due to the electrical breakdown of the
insulating film of aluminum oxide and
will begin to take place when the im-

This drawing should be compared with the
end alio the int

cuit diagram in Fi
eenal Sircuih of he choke Coil and the transform,

0 24, depending upon the internal character.
et

kind containing soap or borax). Shake
well and let stand for several hours.
The excess salt will precipitate on the
bottom and the clear solution is to be
used in the rectifiers.



The other, and better, electrolyte is
a saturated solution of primary am-
monium phosphate.  (NH,H,PO,).
It is prcpnrcd by adding enough crys-
tals of primary ammonium phosphate
to one-] halx quart of distilled water so

at no more will dissolve d"(l then
u:mg the clear solution afte
crystals have settled to the botmm

110V.

Al P Al
= Dec
Fie. 8 The single cell method of rectifying,
A double transformer secondary

ecessary as this eireuit shows.

The practice of adding sodium or
potassium salts to the e
order to reduce its resis

3

ity is not to

be recommended, for it will pit and cor-

rode the anode (Al). The presence of
sodium salts i any quantty il also
cause the rectifier to give off an un-
Nl bindor oo haieen i o
for some time.

Never add

water to take care of the

anything but dlmllcvl
loss of elec

Addition of distil

every 400 hours of use will generally
be sufficient unless an unusually large
vent is incorporated in the cell.

In order to prevent a short cir
when the negative B terminal of s
set is grounded, which is generally es-
sential in order to entirely (hm\mtc all
a. c¢. hum, and also to rai e a. ¢,
voltage, it is necessary W pruvldc- a
transformer in the volt a. c. line.
The standard 75 watt amateur c. w.
type transformer may be used for this
purpose by running it with a resistance
in the primary circuit or by feeding the
110 volt winding with a lower voltage
obtained from a toy step-down trans
former, in order to reduce the out-put
voltage to a usable value. Such an ar-
rangement is, however, both needlessly
expensive and inefficient. A bell-ring-
ing transformer may be worked back-
wards from a toy step-down trans-
former. Another bell transformer can
not, however, be substituted for the toy
transformer,  Very satisfactory re-
sults were obtained by using an Acme
1%-henry double choke as a transform-
er. Oné winding serves as a primary
and the other as a secondary. The air
must be tightly closed. (Some
choke coils have no air-gap.) This

will, of course, be merely a “onc-to-
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one” transformer, and, due to the de-
sign, the voltage regulation is poor.
How To Make the Transformer
For best results, a transformer
should be made which will meet the
exact requirements. As the cutting
and rolling of silicon steel for trans
former core is a task which the aver-
age person will not care to tackle, the
use of the core from toy a step-down
transformer is recommended. These
cores are well made of the shell
type, and of the right size. The
only thing to be discarded is the low
voliage secondary. Moreover, they
may be purchased at very reasonable
prices the it for the one best S
for this purpose being but $3.75
AcrEE

iich has a no-load power consump-

tion of not more than ten watts. The

transformer referred to above and

used in the current tap shnwn in

the photographs meets all these re-

quirements. It is th
watt

e new mv.vdcl
ionel toy transformer.
removing the core will

if_some_alcohol is
first applied in order to dissolve the
shellac which binds the core together.

removed from the unit to ghow the cnnslrnct

Fi (...1 o e shielded, n this model,

Remove the low voltage winding and
in its place substitute a_secondary
wound with No. 28 or No. 30 en-
ameled copper wire. Insulate each
layer with thin tough paper. Protect
the new winding from the core and

Fie. 12 A dumms jar sloment unit showing
how Fahnestoek clip bin

T

case with Empire cloth or other suita-
ble insulation. The e nnmbcr of
turns will be 1125 for use with am-
monium borate (Iectrul\u and 103
for use with the primary ammonium
phosphate electrolyte. In cither case,
the final filtered d. c. voltage will be

n.  ither the tranatormer or
choke coil is shielded. This shield is grounded
o the Recative s of the ouipet Suspiy:
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approximately 110 volts. For lower
voltages use fewer tur

he fact that turning off the A bat-
tery switch on the set does not shut off
the input to the power unit, makes it
desirable to employ a pilot lamp in

Fig. 10.
breaking of

order to remind one of the second
switch, This lamp should be so con-
nected as to burn whenever the power
unit is turned on. A small flash-light
bulb, or even an automobile type bulb
may be used for this purpose. In
order that its life may be long, it should
be burned at less than rated voltage.
It is to be fed from a separate trans-
former winding of a few turns of No.
20, No. 22, or No. 24 wi The wind-
ing must be well insulated from the
other windings. Ten turns will be
right for a 3-volt flashlight bulb.

If the output of the rectifier were to
be fed directly into the radio set, a dis-
agreeable hum would be heard in the
loud speaker. The first step to be taken
in the elimination of this him is to pass
the current through a filter before it
reaches the set. The purpose of the
filter is to “smooth out” the pulsations
in the rectified current in much the
same manner as the air dome on a re-
ciprocating water pump “smooths out”
the flow of the water. Where very
large capacity condensers are employed
in the filter circuit a more nearly cor-
rect hydraulic analog would be a pump

feeding a reservoir from which a
steady stream of water might be
drawn. Filters of the reservoir type,
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A metal pan for the jars keeps them in place ana prevents =
the wooden sub-base allows (he unit to'be Saenen et and then placed 1n
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while exceedingly effective, are need-
lessly expensive and cumbe

kb a ol s Dlisrdine
ing” type is recommended
with this B supply unit. (See General
References.) (Whenan S tube is em-

ling of the electrolyte and

o metal cabins

ployed as the rectify-
ing device, then it be-
comes imperative Lo
use the larger filter.)
The filter details are
given in Fig. 5.
S o
have an inductance
of above twenty hen-
ries and must be of
fairly low resistance.
(See General Refer-
ences.

Making the Choke
Coil

An exceedingly
fine choke for use
with this outfit con-
sists of one pound of
No. 30 enameled
copper wire wound
on the same type of
core as recommended
for the transformer.
1f No. 3 i
used for the transformer secondary,
then one pound of wire will be suf-
ficient for both purposes, as the trans-
former will require only about an
ounce of wire. The D.C. resistance
of such a choke is but 320 ohms. Thus

Fig, 1
venient.
Same 1

“The w

The fnished product.

e as the radio receiver,

the vulmge drop across the choke will
be negligible. The e of audio fre-
quency it o
chokes is not to be recommended, be-
cause of their extremely high D.C. re-
sistance. (About 2500 ohms for the
average uamfurmer secondary.)

There have been many com-
plaints about B substitutes whose
output voltage varies considerably
wllh different loads. Thus such
devices might supply 90 volts to
the plates of the amplifiers in a
small two- or three tube set
equipped with proper C batteries,
whereas they would not deliver
more than 40 or 50 volts when
connected toa big “super,” espe-
cially if no “C” batteries are em-
ployed.  Such difficulties will
never be encountered with the
current-tap  described in  this
paper, owing to the extremely low
relative resistance of the choke
and valves as well as the excellent
voltage regulation of the shell-
core transformer employed.

Details of Construction
The next and almost equally
important step to be taken in the
hum elimination is the grounding
of the negative B lead from the
B eliminator. This is very im-
portant!  Before doing it, how-
ever, examine the regular grownd
conmection to your set and sec
- whether or not it
posite side of the “A”

from the negative B
then a large fixed condenser must
be connected in series with the

1t is neat in appearance and very
Towercompariment of the
insightly home made

it may be placed on s

< current Rupply devices.

regular ground lead or else it must be
removed_altogether. (We mean the
ground to the set, not the ground to
the power supply.) 1If both sides of
the A battery were to be directly
(Continued on page 59)




How to Build a Simple One-Tube Set

Constructional Details of a Three-Circuit Regenerative

UT of the myriad different receiv-

ing sets that have been tried and
tested by radio constructors every-
where have come two or three well
standardized circuit designs which are
growing daily in popularity by reason
of their superior constructional and
operating statistics. In the one tube
class, the improved three-circuit ar-
rangement, with its two controls, its
unequalled  simplicity, _dependability
and its ease of assembly, is unquestion-
ably the most satisfactory outfit for the
home builder. Details for building
such a receiver is given in a booklet
issued by the American Hard Rubber
Company and given herewith.

The set to be described in the follow-
ing may be laid out with an eye to the
future, so that the builder may later on
tackle the job of putting together an
amplifier for the operation of a loud
speaker. Then the completed receiving
set will be a three-tube outfit of the
best type.

The total expes
ing batteries, aerial, etc.,

involved, includ-
<hm|ld not
i e less

Set for the Beginner

tery tube in the first place inasmuch as
such tybes are best for the amplifier.
However, it is perfectly feasible to use

PARTS NEEDED

Radion pancl, 7 x 10 x 3-16 inches.
Variable condenser, 0008 mfds,
ach dlameter

Rheostat to suit tube selected.

. magnet wire, No. 20 double
overed

Wooden base about 7 x 10 inches.

7 binding posts.

Radion binding post pancl.

Radion tubing, 4 x 4 inches.

Mica grid condenser, 0001 or 00025

One Zmegohm grid leal
a phone condenser, 2501 mia

s.
inch

3 brass rod, %
ion_rofor ball, 3-inch diameter,
for % inch shaft.

Radion tube socket.

22%5-volt “B” battery.

Acrial cquipment
1% 1b, e wire for connection.
oo

exceed $30, and may
than $25. While complete eqummcu
for a one-tube set is often advertised
for prices under $25, it is well to re-
member that this either means inferior
apparatus or does not include extras
such as tube and batteries.

If a Radion Mahoganite panel is
selected, the dials and knobs should
also be of Mahoganite, fo match, It is
well to choose a variable condenser
having some sort of vernier adjust-
ment, because the tuning of the receiver
will be so sharp that a very accurate
setting of the condenser is essential to
the reception of distant stations. The
better grade of condensers now employ
narrow strips of Radion as insulating
supports for the fixed set of plates of
have end pieces of Radion. Location
of binding posts at the rear simplifies
the wiring and avoids unsightly leads
on the table in front of the set. The
Radion binding post pancl has pro
sion for “C" and “B” batteries for an
amplifier, but these places are not used
for this s

The \\u 12 or C-
gested as the detector since but a single
dry cell is used for the “A” battery.

2

tube is sug-

A’ 6-ohm rheostat is required. The
UV-200 or C-300 is slightly more
sensitive, but calls for a storage bat-

tery. A 6-ohm rheostat ed.
‘Where one intends to build an amplmcr
Iater on, it is best to use a storage bat-

dry cell tubes for the amplifier, results
being clear, but slightly less in volume,

Hitratians b, Coutesy of dmerican Hard Rubber Co. (N
Pan

el view of the

The Coupler

lengthwise s s wade on the
Radion tubing, and a mark made at
the exact centre, ¥ inch cither side
a small hole is drilled. The secondary
coil is wound in two sections,
half having 23 turns, which

each
are tightly

wound in place, starting at the center.

The outer ends of the secondary are

S —————
secured in two more »mall Iuﬂv , and
the ends pushed inside. inner
ends are bared, twisted tngclhm and

soldered. About 1-16 inch from one
S ot e secondary, another simall
hole is drilled and from that point the
primary coil of 15 turns is put in place.
All of these windings must be put on in
the same direction.

At points directly opposite on the
tubing, and between the two halves of
the secondary, % inch holes are drilled
to pass the rotor shaft. With a rat-tail
file, the holes are slightly enlarged so
as to pass the shaft with a snug fit that
does not bind. The shaft is cut into
two 13 inch lengths. Next the rotor
is wound full, small holes at the edges
of the winding spaces hu[dmg the ends
of the two halves coil—the
tickler winding. These mxls are started
at the outside edges and wound to-
wards the middle—in the same direc-
tion—so as to form a continuous coil
when the inner ends are soldered to-
gether. After two 6-inch lengths of
flexible wire have been soldered to the
ends of the tickler coil, it is ready for
insertion inside the tubing. To hold it
at the centre, two short lengths of fiber
tubing or a number of fiber washers

York)

e o
are ~hppcr] over the shafts between
tuhing  and The shafts are

pushcd firmly mlo (he holes in the
Radion rotor to make a “forced fit.”

The holes in the panel for the shafts
of coupler and condenser are made
with a 5-16 inch drill, 234 inches in
from either end of the panel and on
the center line. Two right angle



brackets, bent from brass strips, sup-
port the coupler through two wood
screws in the base. Holes for the con-
denser and rheostat are located with
drilling templates furnished with the

RADIO REVIEW
of phone connections and of connection
to the amplifier should one be con-
structed. Wiring
Rosin-core solder (without flux) is

minating at the actual contact pnmm
that should be used in wiring.
clarify the connections for the coupler,
the tickler, is shown as though located
outside, and the front portion of the

5

THREE CIRCUIT TUNER

ICKLER
navion RovoRr

sriD
CONDENSER

RADION
SOCKET

Fa

PHONE.
CONDENSER

PHONES

.

VARIABLE.
CoNDENSER
RHEOSTAT
coupLER
RADION ol s
BINDING POST PANEL
ANT 6ND A= A+ B

Complete wiring diagram shown in picture form.

Back view of the set showing the location of parts and wiring.

instruments.  Three or four wood
“screws fasten the lower edge of the
panel to the base. The Radion binding
post panel is mounted by two long
serews and two pillars cut_from metal
or composition tubing. Binding posts
at the right end of the panel take care
58

used for all joints where solder is neces
sary. Where good binding posts are
available, the end of the bus bar lead
is bent into a loop and a tight contact
obtained beneath screw or nut. Con-
nections are shown in the diagram, each
lead being drawn with its ends ter-

Carefully trace every conrection and compare with your set.

coupler shown cut away so that the
inner connections are visible. Con-
nections No. 1 and No. 2 are the ter-
minals of the primary winding, No. 3
and No. 6 the terminals of the second-
ary, and No. 4 and No. 5 the inner
ends of the two portions of the second-
ary which are connected together. Note
that No. 2 and No. are soldered.
Connections to the small condensers
may be easily made by using two brass
nuts and bolts for each.

A single wire, well elevated and in-
sulated from contact with other ob-
jects, and ;ﬂmm 100 feet long count-
, forms an ideal aerial.
The gmlm(l i iadi to ol e
pipe or a radiator. If the set is placed
ona smzlll table having a shelf under-
neath, “A” and “B” batteries may be
placed on the shelf and wires to them
run in back of the table, out of sight.

When all wires have been properly
connected and the tube found to light
as it should, increase its brilliancy
gradually until a sharp click is heard
as the tickler is rotated. Then turn
the condenser dial with one hand and
the tickler with the other until a clear
whistle is heard. The tickler is then
moved until the whistle ceases and
voice or music comes through clearly.
Inasmuch as the receiver becomes a




miniature transmitting station when it
is tuned so that whistles are heard, in-
terference with other listeners may be
caused. Hence the tickler should be
maintained at a point near that at which

RADIO REVIEW.

the whistles are audible, but not past
that point. This yxel(la the best in
sensitivity without spoiling one’s own
or other nearby listeners’ enjoyment.
The dial numbers for all " stations

picked up should be noted down and
kept on record for future reference
and to aid in the recognition of a sta-
tion the second time it is heard.

A Chemical ‘B’ Battery Eliminator

(Continued from page 56)

grounded, the A battery would be
short-circuit

The_third step is to insert C bat
teries in your set so as to reduce \he
tube space current to a minimum con-
sistent with good quality.

The fourth step is to shield the
choke coil from the power transformer.
I they are both in the same metal box,
then merely placing their cores at rlght
angles to each other may be all that
will be required, although quite fre-
quently it is necessary to place a
grounded iron or steel partition be-
tween them, or even to place one of
them in a separate metal box. The
entire unit should be located at least
three feet from the set. This is not
always essential, especially where the
unit is thoroughly shielded, but never-
theless it is a good rule to follow.

The fifth and last of the precau-
tions to be taken is to remove as far as
practicable from the set any lamp cords
carrying house current. Occasionally
when one fails completely to eliminate
all the A.C. hum in a receiver using
this B supply it may be due to un-
grounded BX cables and conduits
which are used in the house wiring.

It might also be well to add that in
regenerative sets a_large fixed con-
denser (% to 1 mfd.) must be con-
nected directly from the plus detector
B binding post on the set to the nega-
tive B binding post. This condenser
must be located at the set and not sev-
eral feet away at the unit itself. The
small condenser connected across the
primary of the first audio transformer
in many such sets will not act as a

sub for the larger condenser
connected as explained above. Al
regular neutrodynes have a small con-
denser connected directly from the de-
tector plate to the negative B which is
sufficient in such cases. Don’t, how-
ever, try such an arrangement on a re-

PARTS REQUIRED
2 Lionel transformers, 40 watts. $7.50
W. E. 2 mi e

. conden:
i S N 0 copper
wire 88
1 Bradleyohm No. 10. 200
1 Flashlight bulb and socket 20
teel box, panel, binding posts,
ete.
4 3-0z. “salt-mouth” bottles........ 20
4 No. 6 rubber stoppers 20

12-it. length chemically pure
aluminum rod s inch diam. .20
2 i lcng(h lead rod 5

1 Tength 3/32-inch outside
iameter glass tubing. 05
1 oz. NH, H, PO, at 60c 8 oz... .15

Total between 315 00 and $1500
The lead and aluminum rods e

in 2-Toot leagths. , This is more than

required, but fractional parts of a bar

are not sold.

generative set or it will cease regener-
ating.

The small pocket voltmeters sold for
testing B batteries are worthless for
determining the voltage supplied to the
set by a B substitute. If a milliam-
meter and some B batteries are
available, then a fair method is to read
the plate current when the power sup-
ply is being used, and then switch over

to the B batteries and by varying
the number in use, obtain” the same
plate current as with the power supply.
The voltage of the B substitute is then

ducing the same plate current.

The cost of operating a power unit
drawing approximately ten watts from
the house current is §0.0009 per hour.
Thus it costs but about ninety cents
for one thousand hours of B supply
and there is no shelf life deterioration
when the set is not in use.

General References

For the benefit of those who may
desire to obtain further information on
the interesting subject of electrolytic
rectiﬁers, the following references are

iven :

Rudw Hrmuim:i December, 1924,
Filter of the “smoothing” type de-
scribed by R. F. Beers. Low Resist-
ance Choke Coil also referred to in this
iuue

1: Transactions of the Inter-
natmnal Electric Congress of 1904:
“The Nodon Valve,” by Prof. Nodon.

Vol. 1: Transactions of the Ameri-
can  Electro-chemical Society, 1902:
“Electrolytic Rectifiers,” by Prof. Bur-

gess.

OST: June, 1922, “Electrolytic
Rectifiers for Amateur Transmitting
Work,” by S. Kruse.

These references are mainly of a
scientific nature and contain little con-
structional information which would
help the builder of a plate supply unit
such as described in this paper.

A Compact Two- Tube Reﬂex

(Continued from page 52)

parallel furnish the “A” supply for two
UV199 tubes. In this way much weight
and space are saved. Despite their
small size, these batteries will give quite
long life because of the small current
consumption of the tubes.

The constructional details are, in,
essence, as follows:

Two standard type sockets are
mounted on round-head machine screws
three inches long. These support the
sockats away from the panel as shown
in the photograph. Small audio-fre-
quency transformers of the type shown
help further to economize space. A

semi-fixed crystal detector is mounted
in the center of the panel. Select a
good one so that you will not have
trouble on this score. Variable con-
densers of the type illustrated are rec-
ommended if the set is to be made very
compact. The radio-frequency trans-
formers are wound on spider-web
forms three inches in diameter and the
details for the number of turns are
given on the circuit diagram above.
Two forms are used for each trans-
former, separated about 74 inch. Note
that the units are mounted at right
angles to each other. - They should also

be placed as far apart as the size of the
panel will permit. Oscillation should
take place when the crystal circuit is
open. If it does not do this, try revers-
ing the leads to the primary coil of the
second radio-frequency transformer.
Connections to the crystal should also
be reversed to determine the best oper-
ating connections.

Forty-five volts of “B” battery will
usually be found sufficient for oper-
ating UV199’s. Local stations can
usually be received with loud speaker
volume. Be sure to connect the “A”
battery terminals as shown in the dia-
gram.
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Removing Insulation from Wire

ERE is one thing that often re-

ceives all too little attention from
the amateur radio set builder. The
writer has seen different people work-
ing on radio sets who will take a pair
of scissors, a pocket-knife, or even a
table knife to remove an inch or so of
the insulation from a wire. This is all
wrong, for no one of these ways should
be followed if you would avoid trouble.
1f, for instance, you are to try to strip
the insulation from a wire using a

Do not e & knife for stripping the insulation
uniess a motch 15 ground in
™ Blade'as described In the text.

pocket-knife as shown in the accom-
panying photograph, there are two
things that may happen. First, if the
wire is comparatively small, you may

cut all the way through it and then, if
your wire has formerly been measured
to fit a certain connection, it will be too
short and a new piece must be taken.
On the other hand, even if you do not
cut the wire completely through, you
may put a nick in it thal will weaken

it mechanically so that at some future
time it may break just when it is most
needed. Any sharp edge of this nature

must always be avoided when you want
to strip a wire.

Hiustrations by Courtesy of Science and

n (New Vork)

er the insulation is it

et removed from e wire with's Sair of
plicrs held as shown above.

One good kink in connection with
this work is to grind or file a small
semi-circle in the edge of the knife near
the handle. This will not affect its
cutting properties, but by placing a wirc
in the notch the insulation can be cut
and stripped without any fear of harm-
ing the wire. Even with this method,
however, there is a chance that if the
tool is mcorrcntly manipulated, the wire
‘may be nicked slightly with the possible
result mentioned above.

The best method that the writer has
found for the operations under discus-
sion is to use that little portion of the
pliers directly back of the joint or, in
other words, on the opposite side of
the joint from the cutting edge. This

space is found to be particularly well
adapted to stripping insulation in a pair
of pliers of the type illustrated, Open
the pliers slightly and place the wire

tween the two flat surfaces found at
the point mentioned. Then squeeze and
it will be found that the insulation will
be cut on both sides but that the wire
will be undamaged. Remove the wire
from this position and strip the insula-
tion from it with the other part of the

The insulation can be broken preparatory to

moval from the wire with that Dart of the

pliers illastrated in

pliers as shown in the photograph.
Perfect results will be obtained.

In passing, we might also mention
the fact that there are certain types of
what are known as long-nose pliers that
will perform the same operation as that
described above if the wire is placed
between the jaws close to the joint.
Press and then release slightly and you
can strip the insulation off the wire
xlth the j s —Science and Invention,

ew

Storage Battery Lasts Years

'UST because a storage battery looks
like a piece of unbreakable equip-
ment is no reason why you should
abuse it and then afterwards demand a
new battery for the one you aided on
its way to the scrap heap. Storage
batteries require care.

They will last for years if given the
proper attention. Charge them regu-
larly; don't let them run down to the
last ampere before recharging. Make
it a practice to have a hydrometer
handy at all times. When your bat-
tery drops below normal gravity, put
60

it on charge. Voltmeter readings will
not give the true internal conditions of
the battery, The hydrometer reading
is the only satisfactory method to use.
When fully charged the gravity of the
average battery is between 1.275 and
1.300.

When the gravity falls below 1.200
it is time to charge the cells. Don’t
overcharge the battery. Let it gas
freely for a few hours. Overcharging
may cause the plates to buckle. Cover
the positive and negative connection
posts with a light film of vasoline.

This will prevent corrosion of the
terminals and result in better electrical
contact between the terminal and con-
necting wires to the set. Place the
battery on a rubber mat if you want to
preserve your flooring. Clean top and
sides of container when you have com-
pleted charging process. This will re-
move the battery “sweat.” Consult
your battery service dealer when seri-
ous trouble arises. Most good bat-
teries are covered by a liberal manu-
facturer’s guarantee—Los Angeles
Evening Express.
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England, October, 1925.—Three
tubes is about the usual number that
the average person wants to use in an
experimental radio receiving set and
just that number is employed in the
unique receiver described under the
heading “The Coastal Three.” The set
is of typical English design, using
honeycomb coils for tuning and it in-
corporates one stage of radio fre-
quency amplification, a vacuum tube
detector and one stage of audio fre-
quency amplification. An absorption
wave-trap is used to sharpen tuning in
the antenna circuit. The radio fre-
quency amplification stage is of the
tunned impedance type but is not of
the usual American design: It employs
regeneration in the detector circuit in
a rather unique manner. Included in
the article are all of the instructions
that anybody could want for construct-
ing a set of this nature. A complete
panel layout and a schematic as well as
picture diagram gives all the necessary
details. Several photographs make this
article a most complete one.
B

A discussion of microphonic noises
in vacuum tubes is something that very
seldom is brought to the attention of
the reading radio public. However,
the author of the article entitled,
“Microphonic Noises” has done con-
siderable laboratory work along this
ts that he has noted are
article. Ilustrations and

descriptive text show why microphonic
i ib

rious experiments that the writer con-
ducted are interesting in the extreme
and every student of radio apparatus
should bé interested in this article.
e

“The ‘DX’ Four” is the title of an
article describing a rather unique four-
tube receiver, employing both radio and
audio frequency amplification. The de-
tector arrangement is rather novel as it
combines something on the order of a
Reinartz receiver with radio frequency
amplification of the tuned transformer
coupled type. The circuit diagram of
this set is quite interesting and fur-
nishes many hints to the radio con-
structor. In line with the usual policy
of the magazine under consideration,
the article is most completely illus-

INTERNATIONAL RADIO DIGEST

L by A.PPeck and Leon L.Adelman |

trated. The usual picture diagram
showing the arrangement of the parts
on both the panel and the baseboard
also shows the various connections be-
tween the instruments. ‘\nother small
sketch shows all of the details of the
unique inductance used in the detector
circuit. Several photographs complete
the illustration of this subject and aid
in showing the exact placement of
every part.
from  experience gamd wnh re-
ceivers of the Reinartz the re-
viewer is of the opinion (h..t this set
should give most excellent results. Its
design is such that it should be most
selective and at the same time should
give loud reproduction of signals.
et

The radio frequency amplifying
transformer is a subject about which
little is known but which should be
given much more attention than is the
usual practice. Under the title of
“The High Frequency Transformer,”
several different types are discussed
and suggestions are given for the best
method of obtaining radio frequency
amplification with transformers.

oo
“An Accept or Wave-Trap” is the
title of an article that discusses a radio
instrument which most BCLs believe
can be thrown together from any junk
parts that happen to be av:niLxhl Tl

however, is not true and a o
to really fulfill its purpose in h(e musl
be as well designed as any other one
of the radio receiving instruments.
The author of this article has evolved
a very efficient instrument of this na-
ture and has given in this article every
possible detail on its construction.
This trap is of the type that is placed
in shunt with the antenna inductance
and in it, its inductance and condenser
are connected in series. A novel
method of controlling the condenser so
as to facilitate fine adjustment is de-
scribed and illustrated in detail and the

placed within a small cabinet.
cuit diagram shows the connection of
the wave-trap to a standard simplified
Neutrodyne circuit. details in
this article are so explicit and so well
outlined in both pictures and words
that even the veriest tyro should have
no trouble whatsoever in constructing
a wave-trap that will meet all his ex-
pectations.

o

Do you know how a vacuum tube
operates when it is working as a recti-
fier in a radio receiving circuit? If

not, you will undoubtedly be interested
in the discussion entitled, “The Valve
as a Rectifier.” Here the author starts.
with a simple two element valve or
vacuum tube, showing the action of it
wlmn operating under certain condi-
tior then shows one of these
Velvesladnticied it s radiotrecelviE
i i liagrammatically
place within the
s added to the

Then, the grid
tube, whereupon it is found that a dif-
ferent action takes place and this too
is very plainly and definitely explained

The article is rather long, but there is
5o much good material in it that it is
to be heartily recommended to the at-
tention of all radio fans. Do not let
the numerous current characteristic
curves scare you as they are all ex-
tremely simple to understand if you
will_refer to them constantly when
reading over the/text of the article.
This particular article on the sub-
ject is a veritable education in the line
of vacuum tube operation.
¥ e

‘We are all more or less interested in
crystal de :ctor receiving sets, particu-
larly if we can achieve the construc-
tion of one that will really be selective
enough to separate a few of the local
stations from each other and not bring
everything in in the form of a veri-
table radio hash. If you would do this,
refer to the article entitled, “A Slmp
Tuning Crystal Set.” It contains much
information regarding the construction
of a low-loss crystal receiver that is
very sclective. It is quite an accepted
fact today that certain types of low-
loss windings will reduce the effective
resistance of a radio circuit. Therefore
it will also increase the selectivity. If
the coils in a receiving set are space
wound solenoids, the resistance is
greatly reduced and this is the type of
inductance used in the receiver under
discussion. The particular set de-
scribed is made for English broadcast
reception and, therefore, is capable of
tuning to quite a high wave-length.
However, there is no reason why the
same system could not be adapted to
use in the United States and we are
sure that the many hints for construc-
tion given in the article will be of
value to all. Do not despise the crystal
reuelwer because of the fact that it does

not give as much volume as a tube, but
e st up to it for its low cost and
reliable operation.

i i
hose who have direct current
housc lighting supply will be interested
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in the article entitled, “Working Your
Set from the D. C. Mains.” A filter
system for smoothing out the ripples
in the current supplied from this
source is completely described and
shown in connection with a standard
three-tube receiving set.

P

Under the title of “Are Neutrodyne
Circuits Worth While” a complete dis-
course of various methods of accom-
plishing complete neutralization ~ir
radio receiving sets is included. In the
opinion of the author of this article,
neutralization of "radio frequency
amplifying circuits is a well worth
while procedure and should be fol-
lowed,

* % *

Probably one of the most neglected
points in the construction of standar
regenerative receivers is that of the
control of regeneration, We all know
that the flopping tickler coils are awk-
ward to operate under most conditions
and are_seldom completely satisfac-
tory. Therefore, the article entitled,
“Improving Reaction Control,” which,
uamlated into American radio lan-

uage, means improving regencration
Lontro! should be of unusual interest.
In the set described in this article, the
tickler coil is fixed in its inductive re-
lationship to the secondary inductance
and variations in regeneration do not
affect the tuning of the secondary in-
ductance. Regeneration control is ac-
complished by a variable condenser
shunted across a coil placed in series
with the tickler and the high voltage
battery. This is a method that is to be
recommended because with it, the de-
tector tube can usually be worked at
its most efficient point and at a place
where the greatest amplification due to
regeneration is obtained. The coils used
in this set are completely described and
illustrated in detail not only in sketches
but in photographs of the completed
receiver.

e

It is quite true that a good many of
our standard receiving circuits in use
today are outgrowths or modifications
of transmitting circuits that are also in
favor. Particularly is this true of the
so-called Hartley transmitter. ~ This
type of circuit has been adapted to re-
Ceiving in many ways, and is particu-
Tarly used in the reception o . or
continuous wave signals. An’ article
entitled, “A Two Valve Hartley —
Reinartz Receiv er,” describes a set that
might be said to combine the best fea-
tures of both of these receivers into
one that is not only novel in construc-
tion and in details, but that also will
give most excellent results. Only two
tubes are used in this set, one of them
as detector and the other as an audio
frequency amplifier; but, of course, a
second amplifier could be added if de-
sired. The set is well designed and
if constructed according |n directions
should give excellent results, both as
62
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1o selectivity, volume and ease of con-
trol. No detail is overlooked in the
illustration of the set.
i

One tube operating a loud speaker is
something quite unusual, but this can
be done if an efficient type of reflex
circuit is employed. An article en-
titled, “A Low Loss Loud Speaker
Reflex Circuit,” describes just such a
set, wherein a vacuum tube is used as
hoth radio and audio frequency ampli-
fier and a crystal detector is employed
for rectification purposes. The set is
somewhat of a departure from ustal
reflex designs and therefore is quite
worthy of consideration. All of the
necessary details for constructing the
inductarices and for hooking up the re-
ceiver are to be found in the articl
Nothing is omitted and the average
constructor should be able to obtain the
same results and should find it possible
to operate the loud speaker when re-
ceiving from local stations if the circuit
described is employed.

* k%

England, September 16, 1925 —The
first item of general interest in this is-
sue is a list of short-wave transmitting
stations, both in this country, Canada
and England. The list is one that
everybody interested in short - wave
work should have at his command.

*ie

“Inventions and Developments”
heads a short article in which two in-
teresting new circuits are shown. One
is a method of providing both “A” and
“B” voltages from an A.C. line and
the other shows a uni-lateral type of
filter tuner that should result in in-
creased selectivity.

P

Jacks in a radio receiving set often
catise a lot of trouble due to poor con-
facts or open circuits where closed cir-
cuits are desired. Under the heading
of "Pnfnlls With Jacks” these troubles
are discussed and the writer shows how
jacks should be used in order to obtain
the best of results.

ok x

One of the questions that is fore-
most in the minds of radio students
today-is “Is There Heaviside Layer?”
The author of this article takes up a
short discussion of the various theories
which today attempt to show certain
phases of radio wave propagation.
While somewhat technical in aspect,
the discussion given is one that should
not be missed.

* %

The British seem to be having an

awful lot of trouble in their own ranks

over their vacuum tubes and the public
seems to be divided in two factions,
one in favor of tubes using bright fila-
ments and the other leaning toward
those employing dull glowing filaments.
A comparison between the two types
is given in the article entitled, “Are
Dull Emitters As Good As Bright?”
Even though this subject is not under
great discussion in this country, still
the arguments put forth are quite in-
teresting.

il

Foreign apparatus is_so radically
different in appearance in most cases
to that used in this country that vari-
ous parts catch the eye quickly and
afford many interesting moments of
study. In the article entitled, “Some
Features At The Wireless Exhibition,”
unique apparatus is described and illus-
trated. Particularly novel is a three-
tube receiving set of most unusual
construction and design. Then we
find some notes on vernier dials which
are very interesting as well as on loud
speakers, transformers, tubes, variable
condensers and other radio accessories.

* xox

The English do not seem to be far
behind us in the use of rectified A. C.
for the plates of vacuum tubes, as one
very complete unit is to be found de-
scribed in this issue. It does not differ
very much from those that we employ
today and, therefore, it will probably
give good results.

* k%

September 23, 1925 —“Signal
Strength and Tapping Points” is the
unusual title of an article dealing
with the construction of inductance
coils. Various types of coupling be-
tween the antenna and the secondary
coils of a radio receiving set are dis-
cussed and the advantages of untuned
antenna circuits, close inductive coup-
ling and auto coupling are all dealt
with. Due to the fact that variable
condensers are in almost universal use
in the United States
purposes, this article
esting because facts will be found in it
that would never be found in any
magazine published Several
complete circuit diagrams are given
and where statements are made the
reasons for them are given.

W

Variable condensers have undergone
radical changes in the past few years,
having progressed from the old cylin-
drical type, using a sliding cylinder for
varying the capacity, to the present-
day interleaving plate type. Even this
instrument can be refinied considerably
and under the head of “Some New De-
signs of Variable Condensers,” some
new types of improved variable con-
densers using interleaved plates are
shown.




Did you ever look at a standard type
of vacuum tube and wonder why the
glass has a silvered appearance? ~This
is something that probably the ma-
jority of BCLs know little about. The
article entitled, “Why Dull Emitter
Valves Are §1lversd clears up this
point and shows how the material used
for producing quite a complete vacuum
inside of the tube gives this silver ap-
pearance to the glass,

% %

Are low-ioss coils necessary in every
part of a radio receiving circuit? This
is a question that needs a little con-
sideration before answering. Several
points that may not be entirely clear
to the experimenter in regard to this
subject are cleared up under the head-
ing “When To Use a Low- Loss Coil.”
It is pointed out that only the circuits

ation at radio frequency
The
resistance of an aerial and ground cir-
cuit is so great that the few extra ohms
introduced by the coupling coil will
make little or no difference in the final
analysis. Therefore, the antenna coil
need not be of the low-loss type. Other
interesting facts regarding this newest
type of inductance coil are brought out
in the article.

P
Ahsorplmn :md fading in radio
transmissior e two factors that are

being gwen grut consideration today.
“The Problems of Absorption and
Fading” is the title of an article which
discusses these two phenomena from
a practical standpoint.

#i
October 7, 1925.—The increased use
of short waves below 20 meters has
opened a wide field for experimental
work, but so little is known about these
wave-lengths that many experimenters
are groping in the dark for further
enlightenment on various phases of the
subject. Particularly are wave-meters
capable of working on these low waves
at a premium. Therefore, the article
entitled, “Calibrating a Short-Wave
Absorption Wave-Meter” should be of
great interest to all transmitting ama-
teurs. In this work, Lecher wires are
used for the calibration and the article
scription of an
ed and the wave-
meter to be calibrated. Photographs
show all of the constructional details
that are necessary.

P

How tests for the insulating value
of different materials are conducted is
fully explained under the heading uf

“Some Practical Insulation Tests.”
The author shows the instruments
used for these tests and describes how
they are employer The results that
can be obtained in way are very
often most valuable, parmular[y to the
experimenter,
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Cheap high voltage meters for test-
ing “B” batteries are instruments that
should always be avoided unless you
can absolutely ascertain that they are
of the high resistance type which do
not draw too much current. In the
article entitled, “High Tension Battery
Volt-Meters,” the writer gives an
example of how one person bought a
cheap volt-meter that would read up
to 120 volts and which drew in the
neighborhood of 74 of an ampere.
Obviously, the use of an instrument of
this nature on low amperage “B” bat-
teries i sumethmg that is to be
avoided. The remainder of this article
also makes good reading.

It seems that the subject of short-
wave receivers of various types will
never be exhausted and in this issue
we find an article describing such an
outfit under the heading of “A Simple
Short-Wave Receiver.” A  rather
unique circuit is used here, feedback
being accomplished through the pri-
mary of the antenna coupling coil and
being controlled by a variable con-
denser connected from the plate to the

primary.  Complete details for the
constructional work necessary are
given and photographs show the com-
pleted set, plainly delineating the place-
ment of all parts. Data is given on all
of the coils used in the receiver and a
novel system of plugging in coils is
completely described. The coils are of
the space wound solenoid type and
should be most efficient if properly
made. The entire article is worth look-
ing into as there are several novel

points incorporated in it that the ave-
rage transmitting amateur can learn
with profit.

Australia, August 12, 1925.
of the preceding paragraphs an article
was reviewed in which the action of a
vacuum tube as a detector was dis-
cussed. Here also we find another
article that could very well go hand in
hand with the first mentioned one inas-
much as it details the workings of an
audio frequency amplifier. It is all
very well to operate a receiving set and
listen to the various good broadcasting
programs, but still the average person
will find more enjoyment if he knows
just what is going on inside the set.
This and many other articles will aid
your study of radlu mepnon

Some people lnmg in certain dis-
tricts where one or more local stations
come in with great strength, may de-
sire to have some kind of a radio re-
ceiving set at hand which has prac-
tically no upkeep and which will bring
in these local stations loud enough to
be comfortably heard with the head-

phones. A short article describes a set

using only a variometer, a crystal de-

tector and a pair of phones. Such a

set can be operated even by a child and

comparatively good results can be
tained.

P

When tuning for “DX,” often great
trouble is experienced with interfer-
ence from nearby stations. Under the
heading of “Practical Pointers for
Eliminating Interference in Long Dis-
tance Reception” some good hints that
will aid the average BCL will be

und. The article covers the subject
completely and thoroughly.
*

Both low-loss and selectivity are
claimed for the radio receiving set
called “The Economy Three.” This
is a three-tube set of rather conven-
tional design, although it uses
coil coupled audio amplification.
system gives excellent reproduction
and volume that compares favorably
with transformer coupling.

August 19, 1925—A type of wind-
ing that is not in very wide use today
but which is very efficient is described
in the article entitled, “How To Make
a Novel Variocoupler.” The forms
and method of winding the so-called
“D” coils are fully described and ex-
plained both in words and pictures. A
variocoupler using “D” coils is rather
hard to mount correctly, but a novel
system is employed by the author of
this article and is fully detailed.

Operating your radio receiving set
at its greatest efficiency is the goal that
you should strive to attain. Some in-
Tormation that will help you to do this
is contained in the article entitled,
“What Selectivity Accomplishes.” The
difference between broad and sharp
tuning is graphically shown in an illus-
tration accompanying this article and
the hints given should be of value to
all.

ek

“Reducing the Super-Het” is the
title of an article that outlines the pro-
cess through which the author went in
designing a Super-Heterodyne with a
small number of tubes but which will
still give most excellent results. Not
only were the number of tubes and the
consequent cost of the receiver re-
duced, but the space which it took up
in its finished form was brought down
to a minimum. The writer shows how
to construct the one intermediate fre-
quency transformer that is used and
also gives all the details for winding
the tuning and oscillation coupler. In
the circuit employed, the first tube acts
not_only as detector but also as an
oscillator.  Considering the proposi-
tion from all angles, it would seem to
us that the Super-Heterodyne as
designed by the author of this article
should give excellent results.
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Should we get along with only one
aerial or should we find the one that
works best with the particular receiver
The last men-

the reason for it is
clearly under the title of 'V\'hy One
Aerial Only ?” The writer shows how
several different types of aerials can be
connected up to a selector switch so
that the operator can use any one of
the various aerials at will.
* ok %

August 26, 1925 —Adfter having be-
come used to considering Super-
Heterodynes employing at least half a
dozen tubes if not three or four more
than_this number, the sight of the
heading *

ng
seems quite start-
ling. However, the designer of this
set has worked out a very simple
scheme for greatly reducing the num-
er of tubes in a Super-Heterodyne
receiver, Using his system he only
really gets one stage of dudlo fre-
quency amplification and thus we do
not believe that the volume oht.nn d
will be very great. However, the
method of constructing this set is quite
novel and is worthy of attention.
Honeycomb coils are used for con-
structing the special intermediate fre-
quency transformer. All of the details
are given and an cxpldmuon of the
operation is includet

ne of a series of articles that are
published in this periodical weekly ap-
pears in this issue and is entitled,
“From the Scrap Heap.” Although
the original set described by the writer
was made from scrap parts, this must
not be taken to indicate that the set is
not well made. On the contrary, it is
and very gnod results can be obtained
from a three-tube receiver of
M e Sl e
generation, radio frequency amplifica-
tion and two stages of audio frequency
amplification. Both schematic and pic-
torial diagrams are included in the
article,

£ ox %
are usually the

Storage batteries
parts of radio rece
not get very much care.
charged, placed under the table or in
a cabinet out of sight and never looked
at again until the “set fails to function
properly. This is not the proper way
to treat these batteries and an article
entitled, “The Use and Care of a
Storage Battery” points out these facts.
1f you will care for your storage bat-
tery, you will get longer life from it
and the results obtained will be more
satisfactory in every way.

*

September 2, 1925—The average
experimenter who has not had a very
broad education in mathematics usually
becomes discouraged when encounter-
ing the complicated formulas that are
64
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usually necessary for determining the
constants of various inductances and
capacities to be used in a radio circuit
in order to get the correct and desired
results, However, late developments
of radio engineers have made it quite
possible for anyone to determine ac-
curately the constants of a circuit with-
out recourse to mathematics. This
method makes use of prepared charts
from which the desired constants c'm
be immediately determined. Two
them are published in the article en-
titled, “How To Determine Constants
of Radio Circuits.” Full directions for
their use are also included and the
result is an article well worth while
reading. Clip the charts given and
paste them in your note book. They
will always be handy for reference.
o

Small sets for local reception have
been given so much space in various
radio publications that the ones
scribed in this issue can be passed over
with little comment. Single and two-
tube sets, some of them employing
crystal detectors, are described.

A good many people think that they
can buy almost any type of radio re-
ceiving set and then proceed to listen
in on every and all stations in the
whole country, This is indeed not
true and you must not expect too much
from your set. The item entitled,
“What to Expect from Your Re-
ceiver” is a resumé of average results
from different types of sets and makes
interesting reading.

#ie .
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e Worlde
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England, September 16,
“Four Valve Quality Receiver’
title of an article_ describing a rathcr
unique radio receiving set, employing
one stage of radio frequency amplifica-
tion, a vacuum tube detector and two
stages uf cho e cml coupled audio fre-
The author of
!lus amde l)mlt the set under discus-
sion and, therefore, has furnished
all of the details that anyone may
desire. A complate panel layout, the
disposition of the baseboard, the tube
socket, sub-panel and the binding post
strips ‘and various other views of the
receiver show everything necessary.
Photographs are mcluded making the
article extremely complete. The cir-
cuit is rather a departure from the type

used in receiving sets in the United
States and, therefore, should be in-
teresting.

* ox

Under the head, “Novelties from
Our Readers” some unusual hints to
radio_constructors and operators are
included.

We all like to look at photographs of
unusual radio receiving sets and in the
section entitled, “Around the Stands
at the Wireless Exhibition” many such
illustrations are published. These show
the general trend of British radio set
construction and also that the foreign-
ers seem (o be coming around toward
the American standards of radio set
construction.  Few sets of British
manufacture today have the tubes pro-
jecting out lhrougl\ the tops of the
cabinets. This type of conslmcnon
seems to have been abandoned for
more practical and certainly more sym—
metrical American type, in which the
tubes are all inclosed within the cabinet.

A single vacuum tube control panel
that lends itself very well to all kinds
of work will be found described under
the head of “Experimental

Unit.” Thc tube socket an
necessary controls are mounted in a
small ¢ ompdct cabinet and the result-
ing instrument can be put to many uses
in the experimenter’s laboratory.

A very neat nnd compact honeycomb
coil set is described in the article en-

are used, one as detector and the other
as an audio frequency amplifier. Aside
from its novel construction, this set
offers nothing of interest as it is merely
an ordinary single circuit tuner.

The English scem to be doing a lot
of work in the line of radio frequency
amplifiers. _Certainly more informa-
uon is published in the English jour-

nals regarding this phase of radio
recepuun than can be found in the
papers published in the United States.
Furthermore, these periodicals provide
the reader with much intcresting con-
structional data. Particularly is this
true of the article entitled, “H. F.
Amplifier Design.” Circuits and con-
structional details are given that will
be of great value to all of those in-
terested in radio frequency amplifier
construction.

%k

September 23, 1925.—“Push-Pull
Receiver—Amplifier’” describes a four-
tube receiving set using one stage of
straight audio frequency amplification
and one stage of push-pull amplifica-
tion using two-tubes and two push-pull
transformers. The set is neatly de-
signed and quite well arranged on the
baseboard, although the British parts
do not seem to lend themselves as well
to symmetrical construction as those
in the United States. However, the
article mentioned is well worth read-
ing.

ok ok
(A more or les historical discussion
£ short waves is given under the head
“The Short Wave.” The development
of radio from the time of Clerk-Max-



well up to the present day is reviewed
in brief and several arrangements for
directive radio transmission are illus-
trated and described is interesting
to note the similarity of some of the
old time beam methods of transmis-
sion o those in practical use today.
The facts given in this article are well
worth storing away in your memory.

“The Resistance Coupled Amplifier”
is the title of an article dealing with
that form of increasing the volume of
reproduced radio_signals. This type
of amplification is coming more and
more into use and the practical data
}zl\'(." in this article should be well

worth while. Several circuits are given
shnwmg various methods of coupling
tubes together by means of combina-
tions of resistances and condensers.

The Reinartz receiver is always fa-
vored among those who want a good

all around A complete set using
i e R
“Three Valve Reinartz Receiver.”

Schematic and pictorial circuit dia-
grams of all of the connections and
photographs indicate the La)«mz of ap-
paratus. The article is
in all details, includin;
various parts employe(l i

September 30, 1923.—A\n article
taining much of interest in the way
of ]\lst()ry is that called “The Thermi-
onic Valve, Its Origin and Develop-
ment.”” Many interesting photographs
show some of the very earliest types
of rectifying vacuum tubes and carry
the readeérs through the various stages
up to the present day high grade
vacuum tubes.

e

*
“Unsolved Valve Problems” de-

Biftuliinot be <l|ghlc
many things about vacuum tubes that
are not often encountered in standard
textbooks on the subject.

\ department _entitled, “Practical

and Tips” gives the reader many
lmle ucms that are of wide-spread in-
terest.

P

October 7, 1925- A)l)emtmg mdm
receiving sets from a_point removed
from the actual installation is some-
lhmg that seems a little bit far fetched.
Nevertheless, a system has been de-
veloped whereby this can be accom-
plished and all ‘that it is necessary to
do to tune your set using this ‘method
is to push one or the other of two but-
tons. The proposition is completely
explained under the title “Remote Re-
ceiver Control” and full constructional
details for applying this novel system
to your own receiving set are given.
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The article is interesting because of its
novelty and because of the fact that
the new system s worked out in quite
minute detail.

* *
A rather technical discourse on
crystal detectors is presented in this
issue. This particular item caught the
reviewer’s eye because of the fact that
it went into the subject quite deeply.
The article is a commuanon of one that
has been running in several is
this magazine.
lhe theory underlying the operation of
letectors, a series of articles of
tlu~ nuture should be most welcome.
Facts are brought forth that would be
hard to find in any standard text book.

ok
Australia, August 21,

quency mmmhmg
rather novel inasmuch as sets of this

type are not in general use in the
United Smm The article entitled,
quency Tuner for

presents all the details
on a set of this nature. One stage o
radio frequency amplification s
vacuum tube detector are employed for
this work. Tuned impedance is used
for coupling the two tubes together.

*

August 28, 1925 —Getting rid of
the “B” batteries in radio receiving
sets is something that we all want to
do and a very practical “B” battery
chmmamr is described in this issue.

is of somewhat conventional type,
Bttt Aoy given are very complete
and the article is well worth reading
over.

s

September 4, 1925—*More Power
Per Valve” is a discussion of a system
of radio freg ey amplification which
as a factor of 10.
it quite well worked out
and sufficient information is given to
guide the reader correctly in the de-
sign of a slml]:u' :Amphﬁcr

Certain iactors governing insulation
values are rather obscure unless one
has an engineering education. How.
ever, these propositions are quite sim-
ply dealt with in the article umll
“Some  Insulation ickes
plained.” Dielectric S p]lase
angle difference are dealt with in a
way that even one with little education
in radio can understand.

September 11, 5—A continua-
tion of the article on tuned radio fre-
quency amplification appearing in the
above reviewed issue of this magazine

describes the Browning-Drake circuit
in complete detail. This circuit is both
novel and sensitive as well as very
selective. The article is well worth
reading for the information contained
therein,

e

A low-loss receiver for use on the
very short waves is described under
the head of “The Hilliard Low-Loss
Set.” The receiver described was very
carefully constructed and made up ina
form that would reduce all lo: to
the very lowest possible minimum.
The set is designed for amateur waves.

* ko

Popular Wireless

ingland, Scptember 12, 1925—
Radio station GZNM is one of Eng-
land’s foremost amateur outfits. The
operators work with phone on_ short
waves is nothing less than remarkable.
In this issue an interview with the
owner of this station, Gerald Marcuse
is published. An insight into the opera-
tion of a British radio station can be
had by perusing this article.
s

A set incorporating both a crystal
detector and a vacuum tube with some
sort of a switching arrangement for
selecting either one or the other
e il
stations can be received on the crystal
detector without the necessity nf using

the current Imm the “A” and “B” bat-
eries. “DX” reccpuun. the
vacuum ml)c can be resorted to. Under

the heading “A Straight Crystal or

completely described. This is one of
the constructor series running in this
magazine and as such is dealt with in
most minute detail. Everything from
the panel layout to two pictorial cir-
cuits is given.

Siiie
What um:mutrs low-loss and what
real value low-loss _instruments ?

Many questions of a similar nature
will he fnund answsred in the 1rt|cle
entitled, “Low-Los Tl
given are the results of many extelmve
experimental tests.
T

“Aerials and Aerial Equipment” is
the title of an article dealing with the
construction of aerial masts of various
types. The method of erecting them
and of placing aerials in position and
bringing in the lead-in is described in
detail.

P
When your radio set suddenly stops
working and you cannot hear anything
in the phones or loud speaker, what do
you do? The author of an article en-
titled, “Silence” tells you what you
should do in such an évent. This is
65



the most exasperating trouble to trace
inasmuch as there are no clues to lead
us toward a correct solution. There-
fore, a perusal of this article will be of
great benefit the next time that this
happens to you.

*

A very ﬂex‘ble receiving set of the
reflex type is described in the article
entitled, “The P. W. Three-Valve Re-
flex.” This set is so arranged that with
two double-pole double-throw switches,
six different arrangements are pos-

sible, Either one radio frequency and
the detector, one stage o etec-
tor and one stage of A. F., detector

alone, or any of these three combina-
tions, plus an audio_frequency ampli-
fier can be us The circuit is novel
and quite mterestmg and is presented
to the reader in both schematic and
pictorial form.
* *
October 3, 1925—When and where
to use vacuum tubes having high am-
plification constants and usmg com-
paratively large amounts of power is
something that should be i
by all and if the article entitled,
“Power Valves to Use
em” is studied and followed, nc
trouble should be encountered.

A two-tube receiver of unusual de-
sign and flexibility is complelely de-
scribed under the title, . W.
Two-Valve Ultra.” hc rccclver is
laid out in an exceedingly compact
manner and the article gi
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lengths and for connecting different
circuits.
P
Some notes on short-wave work are
given in an article by that tie by
Gerald Marcuse, G2NM. The
formation glvex\ is mo;t mteres(mg

Here we ﬁnd :mother single tube
reflex set of the usual type, employing
a crystal detector for rectification. Full
details are mclude

AIIZ
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Canada, September, 1925—The first
two articles which appear in this issue
have to do with Radio and the
Canadian National Exhibition and re-
late the progress of radio since the
storm swept the country in 1922. The
Canadians have been following right
on our heels and are far ahead of their
English cousins,

*

P

Our friend Jenkins of Washington
and of television fame is again in the
06
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fore with a story on the operation and
theory of his prismatic disc type of
transmitter of photos. Analogies are
given and the style is such that even
the most obstinate reader can under-
stand the process.  Other methods are
briefly reviewed and an attempt made
to show the superiority of the Jenkins’
system. Thus there is the Belin sys-
tem, the A. T. & T. Co.’s, the R. C.
Bartlane, Leishman and others. Al-
though the transmission of photos by
wire or by radio is already a successful
venture, the transmission of moving
pictures by either method holds a far
greater problem to be solved and it
may be many years before it will come
about, if at all.
£owis

Many times we are asked “What is
the very best receiver it is possible to
obtain?” Aside from looking askance
and more or less foolish, we are unable
to say much except that the super-
heterodyne gives excellent results, that
the neutrodyne does the work splen-
didly, that the three-circuit regenera-
tive receiver cannot be surpassed and
that ﬁnally, the reflex on account of
its simplicity, low cost of operation
and :plendid reproduction, is as-good
as any!

In this connection, we find an ar-
ticle entitled “An Eight-Tube Long
Distance Receiver.” Eight tubes at
once remind us that the set can be no
other—to a reasonable degree at least
—than the super-heterodyne with the
embellishing ~ dressing of  various
meters, switches, knobs, dials, etc., etc.
Supplementing the drawings, is a
rather lengthy discourse on the merits
and outstanding characteristics of the
super-heterodyne.

S

In a fitting glnrlﬁcauon of the
American broadcasting station we find
station WOAW given a truly interest-
ing and highly descriptive account.
Vividly portraying the use and accom-
plishment of station WOAW, we can
only realize the wonderful work being
done by our broadcast stations by read-
ing about them. In our everyday lives
we are in constant touch with them,
through their programs of entertain-
ment. Little do we realize the many
important functions which they play
and to the great amount of trouble
they put themselves to, in order to give
us the best available material—and
then free from all cost!

2

Heralded as “The Fou
“Knock-Out’ Receiver,” a circuit s
ing one stage of neutralized radio fre-
quency amplification to which the
antenna is conductively coupled, tickler
feedback regenerative detector and two
steps of transformer coupled audio
frequency amplification, is proclaimed
as being the ideal set from the
standpoint of selectivity, volume and
sensitivity, Following a logical discus-

sion, the author explains in clear style
the underlying reasons why stich a
cuit is to be recommended for all prac
tical purposes.
= *

*

In our course through the hook, we
come upon the eighth of a series of
articles under the name of “The Home
Study Radio Course.” Here we find a
very valuable resumé of the more im-
portant terms and a concise treatise on

ces

cl
would go well in an American maga-
zine, and we are going to be on the
look out for it. As far as we know,
the section in this magazine known as
The Radio Encyclopedia, is the only
one published along the same lines.
For the beginner, one cannot begin to
realize the wealth of information ar-
ticles of this type carry with them.
P

A humorous parody on the trials
and tribulations of station WAIL to
keep its scheduled program by the
famous singer Brignoli will meet with
the favor of everyone who reads it.
The escapades and situations are pleas-
ingly exasperating. Especially will it
appeal to those who can realize what it
means to have an operator go up a
100-foot tower and keep the antenna
from coming down in a heavy storm!

“Static.” What can be done about
it? There have been a number of
systems which have been developed
and for which many claims have been
made. In this particular article the
writer does not confine himself to a
mere dissenting attitude in regard to
one so-called system for elimimting
static. He goes further and in part

Upon first inspection of his data
looked as though Dr. McCaa “h'nd
something,” then a closer reading
mled to reveal in his arguments a
Tog seq He would explain
us and theory very tho-
mughly up to a certain point where his
argument trailed off and became dis-
mally vague and unconvincing, and then
like the sun coming out from under a
he-wv cloud and hnmmq forth upon

ry world, would be the climatic

that — “well anyway, it

worked "

It would thus appear that the writer
has been a student of the subject, and
has spent consmmbl time in studying
the problem. H owever, to
give us a suggeste s edy and leaves
to our imagination the solution of this
great bane in radio communication.

There is 1o better way in which to
explain the mysteries and underlying
principles of a subject than in a con-
versational manner and in “Jimmie
and Dad Radio Stories,” the ground is
very nicely covered. The son and dad
have a tete-a-tete and the language
used is so simple that the beginner can




i

readily grasp the meaning of the va-
rious terms. Of course, all the in-
formation comes from Jimmie and it
is his dad who asks all the questions.
ok

“A Simple Two-Tube Reflex” is the
title of the following item. It is writ-
ten by an American author who is well
versed in the intricacies of radio and
who knows what the radio builder is
on the lookout for. The one who is
looking for a receiver which will be
casy to operate, be economical of “A”
and “B” battery consumption and give
volume and tone quality which is hard

to surpass, will do well in duplicating
these specifications for a two-tube
reflex

*ox %

Among the numerous news items in
e issue, we cannot help but feel justi-
ncr{ in reprinting this one. It is char-
acteristic of the unselfish and valuable
work of the American Radio Amateur.
“Flint, Michigan—Chicf of Police
James P. Cole of this city has the dis-
tinction of being perhaps the first
police head in this country to care for
the daily routine of his position by
means of radio during a long period of
nce from the city. While Chief
Cole attended the recent Indianapolis
gathering of the international organ-
ization of police chiefs, he maintained
steady touch with his department at
home, directing all of its activities and
passing on all ‘of its problems.
“Co-operation of amateur radio sta-
tions in this city and Indianapolis was
secured through the efforts of mem-
bers of the Amencnn Radio Relay
League in hoth ¢ F. D. Fallain
nf this cm, owner md operator of
7ZH—located in the police head-
quancrs bml(lmg-:\nd R. Stark and
J. T. Hood of Indianapolis did the re-
lay work during the convention ses-
sions. The tests, aside from their prac-
tical value to f Cole and hi
department, served as a umarkabk
demonstration of the usefulness of
amateur radio in the co-ordination of
h was pointed out that
rom amateur sta-

now available of getting out
warnings and lmp()rt'\m police news.
Voice broad of such messa;
#vailable now in only those communi-
ties possessing broadcasting stations,
whereas the presence of amateur tele-
graphic stations in almost every com-
munity gives the police dnp'\rlmcnts a
closer tie-up with each othe

“So well does the Flint Y‘nhce De-
partment like the radio communication
that it now has four distinct stations.
8ZH and 8AND are the amateur sta-
tions, while “WFDF and \’\ GF are
the other two in the group.

This is only another chapter in the
long and far-famed history of the
American amateur, The government
has forseen the value of the amateur
and his work and has accorded him the

radio publication alw:
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rights and privileges which no other
country has given to their amateurs.

On going further through the maga-
zine, we note that it is very much filled
with amateur notes. This is a com-
mendable thing and we hope that other
contemporaries will follow suit. On
short wave experiences, overhauling
the set, testing, causes of interference,
etc., we find that the subj «cts have been
handled in a credible manner. Too
much emphasis cannot be stressed on
overdoing a_thing, and the refreshing-
ly timely articles written in brief make
the book more interesting than other-

o P

One of the concluding articles is a
lengthy discourse on the power vacuum
tube. It stands out in contrast to the
other short articles, Design, construc-
tion, efficiency and important notes are
discussed with a view in mind to en-
lighten all those interested in the sub-
ject. And indeed the subject is well

worth reading about, for it directly
reverts our attention to present day
its limitations and

broadcasting and
possibilities.

be expected in a foreign publication, the
first article that we find in it is a reflex
type using tuned impedance R. F.
coupling and a crystal detector for
rectification.
* x

More foreign products are illus-
trated under the title of “Successful
TLondon \\'i\rlsm« Exhibition.” Thes
s show a tendeney toward
m(m in the design of radio ap-
paratus in Europe.

Vews, the \xorl(l s hrﬂc
ays l:nntains ma-
terial of an interesting and valuable
nature, Particularly so is the Decem-
ber issue which we have perused with
care and thoroughness.

nveying more a passing
thought and furnishing food for the
perceptive and nnagumme mind, we
ind the editorial on “Power by Radio™
to be more than a mere fancified idea

on how power will be transmitted in
the future. In it, Hugo Gernsback,
the editor of Radio News stresses
the importance of a better and cheaper
means of trarfémission of power and
summing up the researches of scientists
on the subject of heat, light and radio
waves, comes to the inevitable con-
clusion that it is now only a matter of
time before the great discovery will
be made. The possibilities of the ultra
short waves which are lying dunmm
due to the large amount of ex
mental work to be done along those
lines and so little having been done up.
to the present, causes us to sit up
and take notice, Skeptics who are al
ways pessimistic about such futuristic
ideas, are urged to carefully read the
editorial.

.

Many new things were brought out
for the first time at the radio show in
New York City. Among them were
elaborate recéiving sets of exception-
ally fine workmanship. Others were
inthe style of the more modern ver-
sions  of radio-craft—resembling a
large clock, a gigantic radio receiver
e complete seli-contained sets.

We can attribute the splendid pro-

gress in the design of sets, to the un-
\mnmn interest of the public

due to this reason that
our_engineers and manufacturers are
busily engaged in bringing out new

and better products. The pages given
over to the new apparatus indicate that
we are going along at a relatively fast
pace in our attempt to achieve perfec-
tion,

i

Under thc auspicious title of the
“Kiro-Vox- lias Neurophonometer,”
we find a most interesting description
of a fraud radio-“invention” for which
s claimed that all ills and other body
troubles can be cured. Yes, we may
add, for toothache, sore feet and as a
hair tonic—or remover. As a result
of the exposé by Radio News, the “in-
ventor” is now suing the publisher for
the mere sum of $1/ for dam-
ages, etc. This gives us a hearty laugh
and we must commend the magazine
for the stand that it takes in the interest
of the unwary public. If you want
to enjoy a good laugh and “see what
has been cm ied as a complete fake,
read the article. You will agree with
us that Bammn was right.

Upon examination of the device,
there appears to be only a simple radio
receiver disguised with a few embel-
lishments to fool the public.

£ %0

Beginning in this issue we find the
first of a series of articles, or rather
biography of the “Experiments of Dr.
McFarlan Moore.” Those of you
who have been following the progress
of electricity and. radio will at once
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connect Mr. Moore as the inventor of
the electric sign and numerous other
electrical and radio appliances. Con-
temporaneous with the life of Moore,
great men, such as Edison, Tesla, De
Forest, Fessenden and Westinghouse
are closely associated with the progress
of the electrical and radio arts.

There are now running several bio-
graphies, many of which contain very
valuable information of an important
nature. Our advice to the radio en-
thusiast who is anxious to learn more
about the evolution of the art, is to
read these stories of famous American
inventors and their work.

e

A story of the new powerful radio
station at Daventry, England, G5XX,
proves to be of interest. It shows the
trend of progress toward the use of
greater power in transmitting radio
programs. In our country, we have
the super-power station at WGY which
transmits with 50 kilowatts of energy,
twice as much as the English station.

The photographs which accompany
the article show the vast difference be-
tween American and English -design.
At any rate, we on this side must pndc
ourselves on the fact that America has
the best programs, the best radio
broadcasting and is far ahead of any
other country in this respect.

i

Writing on the subject “The Nature.
Cause and Reduction of Fading,” Dr.
Greenleaf Whittier Pickard, the emi-
nent radio engineer goes into a full and
concise explanation of the phenomenon
of fading. Graphs, curves an
grams are in abundance and
who Tikes to delve into the m)bu
of radio is given ample
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no reversal of the current. An interest-
ing high light in the argument is that
the average single flash of lightning
Tasts 0002 of a second.

%o

The use of radio is being extended
to aid the surgeon in performing deli-
cate operations. Just how radio is
being applied has been made clear in
an article entitled “Radio Aids the
Surgeon.”  Accurate check on the
heartbeats and blood pressure can read-
ily be made and positive proof es-
tahhched whether a patient is alive or
There seems to be a great pos-
sybrhtv for the use of radio in the
science of medicine and it is only a
matter of time for the two to become
more closely allied.

i

In a continuation article of a series
dealing with vacuum tubes, Dr. C. B.
Bazzoni, professor of experimental
physics at the University of Pennsyl-
vania, deals with cold cathode gas filied
discharge tubes. In this respect, the
Crookes tube, the Geissler tube, and
some forms of rectifier tubes are care-
fully studied and detailed. Facts about
atoms, ions and ionization are given in
clear and concise language. It is a real
treat to read an article of such nature,
because it cnmams authentic and valu-
able informatios

s

A timely article on the so-called
“Straight-line Craze” which is supple-
mented with a fitting sketch, brings to
our mind forcibly the course of pro-
gress in radio receiver design. Hear-
ing nothing but straight- fice tureny
condensers, straight-line  frequency
dials, etc., we find the reason to lie
solely in the fact that something new
must be

exercise his powers of reasoning.
Pickard cites several instances in wlnch
various causes for the fading are given
and we are inclined t6 believe his log-
ical discussion of this most perplexing
prol
¥ A

The Radio Controlled Automobile is
the title of a descriptive article having
to do with the control of an automobile
by radio. While we admit that such
a device as a man-less auto might
cause bewilderment to the uninitiated
traffic cop, we believe that much more
has to be done in that direction before
the law will allow them to run around.
For war-time, such a contraption
would prove invaluable. A glance at
the number of relays that are necessary
will be sufficient to cause one to think
it over bcfore attempting to build one
‘himsel

e

1In the dxscussloh enmlcd “Ts Light-
ning A.C. or D.C.?” we find evidence
that it is undoubtedlv of a D.C. char-
acter, Proof by means of oscillo-
graphic records of lightning discharge
currents show that all the energy is on
one side of the zero line, thus showing
68

and
into the public mind in order to incite
further sales and promote business.

On the sub,ect n( "Tr:ms -Atlantic
Radio Telephony” we find that accord-
ing to as yet unofficial announcement
from responsible sources, the Ameri-
can Telephone and Telegraph Company
will open an international telephone
service linking the United States and
Tngland by means of radio across the
Atlantic, Tt is proposed to use the
single side band carrier wave as the
medium of transmission.

Of late much experimental work has
heen done along these lines and it is
certain from the results of recent ex-
periments that such a system on a
prncllrﬂ basis is not far from being
rea

oo
Following closely upon the an-
nouncement and description of the new
Tnterflex circuit by Hugo Gernshack,
Editor of Radio News, we find a de-
tailed account of the new regenerative
interflux circuit, a purely single
trolled receiver. is marks a decisive
advance in receiver design and we are
sure that the outstanding features of

this set which are all to be desired, will
more than appeal to and repay the one
contemplating its construction.

The crystal, which has lost nearly al’
its reputation because of the encroach-
ments made upon it by the three ele-
ment tube, is once more revived and
its use stressed as greatly enhancing
the tonal quality and operation of this
new receiver. The new regenerative
coupler which the author terms a flexo-
coupler is a specially designed piece of
apparatus, particularly constructed_to
perform the requisite duty of remain-
ing in fixed position to cover the entire
broadcast wave range. Complete details
for the construction of the recciver are

iven. Even the one who is about to
build his first radio set will be able to
follow the clear diagrams and drawings
which lend clarity to the description.
R

“The Reactodyne Circuit” is a new
receiver which combines inductive and
capacity feed-back which is preceded
by a single stage of tuned impedance
coupled R.F. amplification, the detec-
tor tube itself being tuned transformer-
coupled.  Excellent means are thus
provided for controlling regeneration
and eliminating oscillations. The cir-
cuit requires three tuning controls and
is capable of getting gnnd distance.

oo

“The Isofarad Receiver” is another
five-tube set to which various refine-
ments have been added and for which
great sensitivity and selectivity are
claimed.

We view with apprehension the fact
that the design of radio frequency re-
ceivers has been limited to the use
of transformer-coupling, impedance-
coupling, and resistance-coupling. Why
does not some wide-awake manufac-
turer get busy and design a set using
high MU tubes as coupling devices?
Surely, the use of such tubes should
greatly enhance the clarity and sensi-
tivity of the set and lend greater over-
all efficiency in its operation. While
we do not take objection to the use of
shielded radio frequency transformers,
we do believe that steps have not been
taken in the right direction. Everyone
will agree that a shielded radio fre-
quency transformer is capable of de-
livering as much energy to the sue-
ceeding tube as is an unshielded
transformer. The great advantage is,
however, in the former case to prevent
stray coupling and in the latter case
to increase volume by means of added
inherent regeneration. In this respect,
greatest stability can be had with the
shield transformer such as used in the
Tsofarad set.

oo

On_the highly technical subject of
coupling, we find a real fine article
dealing with exceptional simplicity on
the complex mathematical phases. The
topic is handled in a way in which even
the man knowing little of algebra, can



understand. The subject is an im-
portant one and should be clear in the
radioman’s mind. Here is an excellent
opportunity to learn about the subject
in an easy manner.
s

“How to Make the Radio Dancer.”
This is a rather catchy ftitle, but
nevertheless the story included under
it is one which will appeal to those
who have small kiddies in the home. A
description of a small unit which when
attached to the radio set will set a doll

placed upon it into ecstatic vibration
w\ll be found to be simplicity itself and
to furnish very much amusement.

2 ke

The multiple grid tube and its ad-
vamazes are fully discussed
artic] the eminent scientist Theo-
dore HA Nakken, inventor of the photo-
electric cell using the actinic properties
of the alkaline metals. Tt seems to us
that greater possibilities lie in the use
of such types of tubes, but so far,
experimentation with them has been
limited. Just why, we do not know,
but it is hoped that more work will be
done along these lines. Certainly, ac-
cording to what the author has to say,

it appears as though engineers on this
side of the “pond” are more or less

unacquainted with such types of tubes.
ok
le amateur is given a chance to
defeml himself in the article “Traffic
or Experiment ?”
raised: “Who is the better class of
amateur, the one who pounds brass or
the one who is continually experiment-
ing with new circuits, etc.?”  We will
let the reader find out for himself if he
is interested sufficiently. At any rate,
logic is to be demanded for a reason
able answer.
g
Five meter transmission is a very
ficult task and there are countless
experimenters who have failed com-
pletely to get a set working at that
high frequency. Yet, by following
concrete advice and adhering to the
instructions of one who has had good
suiccess wuh such a system, duplication
can readily be effected. SCAU gives
el atinecie o the st
i you are in doubt, ask an amateur,

he KNOWS.

oo

On the subject of electrolytic con-
densers will be found data never be-
fore described in popular fashion. Tt
will be of especial interest to the one
who likes to experiment or transmit.
Complete constructional information is
given and simple oscillograph charts
supply ample information in the way
of clarifying, not only the current, but
the subject !

oo

What type of audio frequency ampli-
fier do you use? Ts it the transformer-
coupled type, resistance, push pull, or
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impedance type? If you are satisfied
with its quality and volume, read no
further, but if you are looking for the
best, listen.

Entitled “A New Impedance Coupled
Audio Frequency Transformer,” the
article by Sidney E. Finkelstein, well-
known radio writer, will be found to
contain some excellent advice and de-
tails concerning good audio amplifier
practice. Tt also gives constructional
details on a new type of impedance
amplifier for which undisputable claims
of volume, clarity and fidelity of re-
production and even amplification over
the entire broadcast range are sub-
stantiated.  With three tubes, the
amplifier is the acme of perfection,

Korok B

The usual radio wrinkles page will
be found to be replete with hints, kinks
and helpful suggestions.  Likewise,
the standard circuits, information de-
partment and international radio pages
contain good information. There are
numerous other news items of interest,
and as a whole the issue is to be com-
mended for its valuable contents.

S

T-EXPERIMENTER

New York, December, 1925—The
Fvnluucn of the Vacuum Tube” is the
heading of an unusually interesting
and highly illustrative article con-
cerned with the development of the
three element vacuum tube. Its incep-
tion by De Forest, based upon the
pioncer experiments of the famous
world's  greate inventor, Thomas
Alva Edison, is fully clarifie t
points out clearly that Edison and not

leming was responsible for the dis-
covery of the so-called Edison Effect
—that the emission of electrons from
an incandescent filament is conductive
in one direction only. It is an article
you will be happy to read as it con-
tains historical data covering a period
of many years.

The average man will be surprised to
learn that Edison was far ahead of his
time and had at such an early date as
1883 come upon a most wonderful
principle, application of which was
destined to revolutionize the world of
intercommunication. Another develop-
ment which has given the world a great
service is the carbon type microphone
used extensively both in the telephone
and in broadcasting. This also was
due to Edison’s persevering efforts.
Again it is stressed that you read the
article.

* ko

The second article is a short one
concerning the use and application of
the lever principle in amplifying sound.
Through the ingenious arrangement of
the loud speaker unit and the phono-
graph reproducer, utilization of the
tone arm and sound chamber is had,

with the result that exceptional volume
and clarity of reproduction ensues. It
is just the thing for the man who is
tooking for quality rather than distor-
tion and nap-uniform amplification.

* ok x

Dealing with the subject of radio
analogies, the author of an drncle on
that interesting mc(hud of visualizing
radio circuits nto a d!acu:slon of
e e iilice: chaalint 2 teir
application to the design and originat-
ing of radio circuits. We find that he
gives mechanical analogies which are
in every respect in conformity with the
given radio circuit and it is our sincere
wish that we see more articles of this
kind.

£

Notes on transmitters fulfill a want
for the transmitting amateur who is on
the lookout for advice and helps. It
will be found particularly interesting
from the standpoint of conveying in-
formation which is of actual value, the

roved themselves as being of
U3MO writes on the subject.
i

At last we have found what we were
looking for! For the first time in the
annals of radio journalism, we have
come across an_article dealing with
clearing up trouble in a radio set, no
matter what kind of a set it may be.
A simple three-range voltmeter and a
small tube and tube base are the only
materials which accomplish this large
order and do it correctly. When test-
ing for faults, the sef is placed in
actual operation and the meter at once
pomt< out where the trouble lies. T!
is a real experimenter’s device which
w:ll come in handy at all times.

utility.

The Radio Data Sheets, a regular
feature in The Experimenter every
month, contain data of intrinsic value
to all. The step by step process of
evolution in the arts of electricity and
radio are given in a clear manner.

o ok
cond of a series of articles
enmled “QRM* cing - Inter-
fered With” deals in completeness with
the causes of trouble and noise as
originate in the receiving set itself
The first article covers all other
sources of interference.
ince the author is the assistant
radio inspector of the Ninth District,
he is well fitted for the task of writing
on the subject. And his complete ar-
ticle proves it to satisfaction.
e

A hasty resumé of the stories in The
Experimenter for December leads us
to believe that the progress of radio is
still a rapid one and that the magazine
is devoting its efforts to record this
progress in a way which will appeal to
all readers.

* * x
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cience and
Invention

New York City, November, 1925—
The first article in the Radio Depart-
ment of this magazine is that entitled,
“A Continuous News and Time Broad-
cast Service.” Suggested by an Eng-
lish correspondent, the idea presents
many possibilities to the owners and
operators of broadeasting stations. 1f
sufficient agitation on the part of broad-
cast listeners could be brought to bear
upon such persons, a_service of this
type would undoubtedly be incorpor-
ated in the programs of more than one
station. Read the article and draw
your own conclusions. Then, if you
think well of the idea, why not write
a little about the subject to one or more
broadcasting stations, mentioning the
idea and telling them that you would
like to see such a service brought into

action. 1f enough people do this, re-
~||It5 should be obtained.
i

The next two pages are (Ievoted co
a description of station WRNY.

the first one of these pages, the pro-
gram director outlines the plan that
they are going to follow in connection
with that station for the next six
months. It is interesting in the ex-
treme and as outlined, much entert
ing material is in store for the listener-
in on WRNY. The next page is de-
voted to a description of the station,
accompanied by four photographs of
the studio and the operating room.

¥ty iy

Even though radio is one of the
safest .hobbies and pastimes that a
person can indulge in, still there are
certain things that must be watched
when installing a radio receiving set or
when putting up an aerial. The most
important ones are outlined under the
head of “Radio Hazards” and it is well
worth while to read this article and
profit by it.

* & %

The removal of insulation from
wires in a radio set seems to be a most
simple proposition, but still there are
correct and incorrect ways of accom-
plishing the desired results, They are
both described and illustrated in detail
under the head of “Removing Insula-
tion From Wire.”

¥ oE

Here is one of the finest construc-
tional articles that has come to our at-
tention in quite a while. It describes
in detail a receiving set in which any
number of tubes from one to five can
be employed and which at the same
time can be made to cover a band of
from 200 to 600 meters. The set is
70
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neutralized and the coils are so wound
that the neutralization is complete
from one end of the band to the other.
This is unusual for a Neutrodyne re-
ceiver as the capacity of the neutral-
izing condenser is such that it will
usually only be active over a portion of
the range of the receiver. However,
a novel switching arrangement makes
it possible to cover the above mentioned
band with no trouble whatsoever. A
plug and jack arrangement allows the
selection of the number of (ubes that
it is desired to use.
* Wik

Reflex receivers of standard design
are not to be passed over lightly and,
therefore, our attention is attracted by
the set published under the title of
“An Efficient Two Tube Reflex Cir-
cuit.” Here a crystal detector is em-
ployed and the connections are made
so that one stage of R. F. and two
stages of A. F. amplification are ob-
tamed A unique yet extremely simple

plug arrangement allows the operator
to cut out the second stage of audio
frequency amplification when it is not
desired to use it. The details for mak-
ing the four spiderweb inductance
coils used in this set are given in the
article and an extremely clear circuit
diagram shows all of the connections.

*

“Hints For Radio Builders”
title of an article including s
that should help the radio cons
towards obtaining better results from
his receiving set. Several of these
hints are quite novel and should be
interesting to all. Particularly to the
stal detector fan is the first item of
interest. Here two crystal detectors
are shown hooked up in a most unusual
circuit and the author claims interest-
ing and exceptional results can be
obtained with this arrangement, if
properly handled. The rest of the ar-
ticle is valuable, particularly that part
dealing with the placement of fixed
condensers in radio receiving circuits
in order to obtain the best possible
results.

is the

s

A manufactured set having only one
tuning control is described under the
title of “Five Tubes With Simple
Tuning Control.” Photographs illus-
trate the set and a circuit diagram
shows how the connections in it are
made.

* % %

Under _the department head of
“Radio Wrinkles” many small items
of particular interest to the radio con-
structor will be found.

Fodins

The Telegram -MAIL
Radio Section

New York City, October 3, 1925.—
A receiver of rather unusual construc-

tion and known as the RX1 type is
described in this issue. Four tubes are
used and the audio amplifier consists
of one stage of resistance coupled and
one st#ge of transformer coupled. A
Sodion detector tubc is used. All of
the nece: details for constructing
the set are given.

A g

A description of the Jenkins' sys-
tem, of radio motion pictures is given
in a rather simplified manner. Photo-
graphs illustrate the apparatus used.

0w

Electrical apparatus in which cir-
cuits are made and broken or in which
high frequency currents are set up
often interfere with radio reception.
How some of this trouble can be
avoided is detailed under the title
“Electrical Interference with Radio

i Sl

Usually not much attention is paid
to the actual position of a radio receiv-
ing set in a room. The contrary, how-
ever, should be true as correct place-
ment will aid reception considerably.
How to obtain this is detailed under
the head “If You Are Installing Your
New Receiver.”

Fik oy

A reflex receiver that is really selec-
tive and that gives excellent results
with only two-tubes and a crystal d
tector is described in the article en-
titled, “vau Reflex Can Be Made
Selectiv

* W

A weekly feature of this periodical
is a page for the hams in which vario
notes and news of interest to all trans-
mitting amateurs is given,

ek wion

October 17, 1925—The method of
controlling oscillation by means of a
quartz crystal is receiving considerable
consideration on the part of radio en-
gineers. The article entitled, “Quartz
Method of Wave-length Control” gives
some interesting information on this
subject.

L
“R. F. Coupling In One Stage Re-

ceivers” gives some v luable in-
formation on simple receiving sets.

e

Trouble shooting is dealt with in the
article entitled, “Causes and Cures for
Reception Troubles.” A system has
been worked out by means of which
trouble can be quickly and easily
Tocated without resorting to the old hit
and miss method.

(Continued on page 78)
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are obliged to request that every inquiry which the reader wants to be answered by mail be accompanied by a remittance of one dollar to

5. We
defray a part of the cost of the work involved.

(23). Mr. John H. Christie, 4141
‘W. Pine Boulevard, St. Louis, Mo.

Q. 1. Your July issue describes the
Harkness Counterflex Receiver. I have
a Harkness two-tube reflex and can you
advise me where I can secure et
convert my two-tube reflex into a three-
tube counterflex

A. 1. Kindly be advised that full
details for the conversion of the two-
tube Harkness Reflex into a Counter-
flex set can be obtained by com-
municating with the Harkness Radio
Corporation, 727 Frelinghuysen Ave-
nue, Newark, N. J.

(2 Mr. F. J. Robinson, Wilming-

ton, N. C.
1. Will you kindly furnish me
with a picture wiring diagram of the
radio set described on page 15 of the
September number of Rapio Review ?
This set is described as “A Powerful
Tube Super-Heterodyne.” Com-
plete blueprints would be better.

A. 1. Any further information re-
garding this set can be had by com-
municating with the Radio I¥orid, 1493
Broadway, New York, N. ¥
(25) Mr. N. R. Earhart,
Franklin Avenue, Columbus, Ohio.

Q. 1. In the September issue of
RaD1o REVIEW an article of instruction
for building a home-made “B” Battery
Eliminator specif trans-
former, type 200. May I trouble you
to kmdlv advise me where or of whom
this particular type of instrument may
be purchased?

A. 1. The Marle type 200 trans-
former used in this unit can be ob-
tained from the Marle Engineering Co.,
309 Main Street, Orange, N. We
believe that the price of this trans-
former is approximately $9.00.

917

(26) Mr. J. D. Skond, Sidney,
Towa.

Q. 1. Tn reading the September
Rabio Review I ran across the Super-

Regeno-Dyne hookup. Now I am very
much_intérested in that hookup and
would like to construct it. However,
T am inexperienced and can’t seem to
follow the meagre directions. Would
it be ible for me to secure blue-
prints o( this set, directions of how the
R.F. coils are made, and other informa-
tion? Where can I get these coils for
this circuit?

A. 1. We do not 1\u||1|~l| blueprints
of this particular ci owever,
the radio-freqnency co W
set are m.\uuﬁulured by the Bremer-
Tully 5 Harrison and Canal
strects, C] hmgo, I If you will get
in communication with that concern we
are sure that they will furnish you with
red data on the construction of
these coils. Other information concern-
ing this receiver can be had through
cummumcauon with Earle W. Scro-

E. 56th Street, Chicago,

(9/) Mr. Wilbur Day, Evansville,

nd.

In cm\neumn with the hookup of
the shos
eptember st
would like to Lnow where I can get
the following :

Q. 1. General Radio Coil Forms.
. 2. General Radio Coil Mounts
3. How many plates does a
1000125 condenser coptain ?

The information you desire follows

1. General Radio: Corporation,
Cambridge, Mass.

A. 2. General Radio Corporation,
Cambridge, Mass.

A. 3. A 000125 variable condenser
is one of the so-called vernier types
and has 3 plates.

L. B. Powell,

Akron,

Described in Rap1o Review,
July issue, on page 61, is a “Baby
Supcr Set” which at present I am con-
structing. 1 find that the author of this
article has omitted what is, in my mind,
ant item, i.e., he does not
ich half of the small “filter
coil” is used for the primary or which
for the secondary, not stating which is
used as top or bottom half. The same
is true about the connections on the
large coil, and not all of us can follow
2 schematic wiring plan. 1f a Cons 1
pattern can be had of this set, o
picture hookup, T would be p]ﬂie«‘ m
be able to purchase the sam
author of the article is very concise in
his explanations, but please have him
tell us about these coils. Also placing
of the audio transformers—5 to 1 and
3tol
A. 1. If you will turn to page 61 of
the July issiie of Rapro Review and
refer to the photo at the bottom of the

page it will aid you to follow the in-
structions given below. The top wind-
ing of the coil on the right is the one
which is connected to the aerial and
ground, the lower winding connec
the grid and filament of the radio-
frequency tube and is shunted with a
23-plate variable condenser. hese
two windings have respectively 25 and
40 turns. The top winding of the coil
on the left is the tickler coil and i
shunted with a 13-plate variable con-
denser. These windings have respec-
tively 40 and 60 turns. There is no
diagram or blueprint available other
than those which appeared in the arti-
cle in question, but we believe with the
above explanation you will have no
difficulty in connecting up the set. The
'ﬂ mdm transformer should have a
5to 1, and tl\e second stage
\hnuld be 3 or 3'/
(29) M. Ct
. 70 §

has, H:mscr, Yorkville,

As a_reader of your Ravio
REviEw magazine I would like to know
if I can get a blueprint of the “D™ Coil
Acme Reflex set that ‘you have a dia-
gram of in the September issue.

A. 1. We very much regret to ad-
vise that we do not publish a blueprint
of this circuit, but would suggest that
you communicate with the Acme Ap-
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contained in attached sheet.
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paratus Company, 186 Massachusetts
Avenue, Cambridge, Mass., as the
may be in a position to accommodate
you.

(30) Mr. V. S. Rutherford, 328

London Street, Peterboro, Ont.

Q. 1. I should like to know if the
new straight-line frequency condenser

Super-Heterodyne described in the July
issue of RApIO REVIEW.

1. The straight-line frequency
condenser would be quite suitable for
this purpose and would be found far
superior in operation to the older type
of variable condenser.

RADIO REVIEW

Q. 1. Will you kindly give me a
m of a three-tube neutrodyne re-
, also con~trmtmnd] data for
wmdmg the neutroformers ?
A. 1. The diagram is given here-
with in both schematic and perspective
form. The neutroformers are con-
structed as follows: Procure some
cardboard or bakelite tubing 3 inches
in dmmeter and cut it in lengths so each
I be 3.inches long. Also procure
mme of the same kind of tubing but
of a slightly smaller diameter so it will
telescope into the larger tube aiter the
wiring is in place on the smaller tube.
The primary is the coil which fits in-
side the larger or secondary coil. Upon

without the secondary tapped is the one
shown in the diagram connected to the
aerial and ground, ard the other two
neutroformers with tapped secondaries
are shown in the diagram to the right
of the untapped neutroformer. The
neutroformers are tuned by 0005 va-
riable condensers. The resistance of
the rheostats will, of course, depend
upon the type of tube used. The grid
condenser should have a_capacity of
00025 mfd., and the grid leak about

2 megohms.
(33) Mr. Robt. Vondrasek, 2741
§. Millard Avenue, Chicago, | In
Q. L. In your issue of July, 1925,

R TR Tae o i

(31) Mr. F. H. Fox, Detroit, cach of the small tubes wind 15 turns a 60 to 600 Mcter Tuner (page 37)
Mich. of No, 24 B. & S. D.CC. wire. The which I have built. I have run into a
& . ~
T0 *
ANT. PRIMARY"

GRID LEAK

—

/ SECONDARY

£, VAR
CORDENSER i
TO GROUND
AERIAL ; ‘8" BATT. 45-90V.
7 NEUTRALIZING GOND.
PRIMARY / P GRID LEAK  piiONES

NEUTROFORMER

=] 7
4 é ' S. ;é
00
>} 0005
~
0005 MF. i
YARZCOND RHEOSTAT Li T
GROUND A" BATT. [oilo] 4530V,
Q. 32. Circuit for a 3-tube Neutrodyne, the upper diagram being in perspective and the lower in schematic form.

Q. 1. Referring to your October
issue of Rapro Review, in which is de-
scribed how to make a Battery
Eliminator. In checking the print it
appears to the writer that the output
designations of the negative and posi-
tive 135-volt and 22/ detector are
tmnx])o&ed
1. We thank you for calling this
to our attention. The diagram on page
54 of the September issue is correct,
but the schematic diagram of connec-
tions on page 60 is incorrect. The
“B—" and “B-+ Det” captions should
be reversed.
(32) Mr. M. A. Turney, Browns-
ville, Texas.
72

three tubes which form the secondary
coils are each wound with 60 turns of
the same size wire and a tap is taken
off on two of them at the 15th turn
from the starting point. r the
coils are wound the primaries should
be fitted into their respective second-
aries and so placed that the primary
windings will be underneath the por-
tion of the secondary winding that
connects with the filament of the
vacuum tubes, and so that the windings
on both coils are in the same direction.
1f they fail to fit snugly, some sort
of a small brass bolt should be run
through the tubes so as to fasten them
securely together. The neutroformer

little trouble which I don't seem to be
able to overcome—awful howling and
whistling. 1 wonder if you could give
me some 1dea what the cause may be.
There shown in your circuit a
R.F. choke wr which there is no data
in your description. Will you kindly
give me the details

A. 1. The radio-frequency choke
shown in the diagram on page 38 of the
issue in question can be constructed as
follows: 250 turns of No. 32 or 34
D.C.C. wire wound on a ube two
inches in diameter. This coil uses an
air core. If you still are troubled with
an audio-frequency howl after insert-

ing this choke, we would suggest that




you solder a wire to the frames of
your audio-frequency transformers and
run these wires to the ground binding
post of your set. This may climinate
the howl. It may be that you have
the two transformers too close to-
gether; they should be separated by
about 6 inches if you have the space
available.
so that they are at right angl
other. The lead from the grid of the
detector tube to the grid condenser
should be very short, not over an inch
long, as a long grid leak has a ten-
dency to make a set howl.

(34) Raymond Falk, Mobile, Til.

Being a reader of Rapio Revie
became interested in a three-circuit
tuner described on page 50 of the Sep-
tember issue. I am planning to build
this set. T should like to get a little
further information as to the parts as
follows :

1. Could a straight-line condenser
be used instead of the one shown?
2. What transformers

ratio are
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How many x\mrofamd~ is the
fixed condenser marked No.

4. What resistance is the gnrl leak

This is one of the most complete
drawings I have seen as far as witing
and placing of parts are concerned.

A1, The:
plate condenser can be substituted for
thv one shown in the illustration, or
one of the newer straight-line fre-
quency type could be very advanta-
geously used

A. 2. The ratio of the first stage
audio transformer should be 5 to 1, and
the second stage 3 or 34 to 1.

A. 3. Condenser No. 10 may have
a capacity of 001 mfd,, but it might
be well to expmmem mh various
capacities, say 00025, .0003,

A. 4. The grid leak <l|m|ld be ap-
proximately 2 megohms.

(35) Mr. Robt. H. Norman, New
Orleans, La.

Q. 1. In the September issue of
RADIO REVIEW there :\pps’\r\ the draw-
ing of a Short Wave Set of Unusual
Merit, on pages 26 and 27. My inten-
tion i$ to build this set and have read
same over and understand drawing well
except the short-wave coil No. 1, which
comprises 20, 40, 80 and 200 meters.

ordinary semi-circular

RADIO REVIEW

From a reading of the construction of
this coil it does not compare with the
drawing of 1-2-3-4 taps as shown. If
one follows the reading on page 27, the
coil will have 6 taps instead of 4 as per
drawing on page However, any
information you can give me on the
subject, and tell me how I get 6 taps
instead of 4 as drawing shown on page
26, will be appreciated,

A. 1. We believe you have misread
the text on page 27 of the September
issue, as there is not one coil used for
the entire range, but four separate coils
must be wound. We are quoting from
the last column of page 27: “For the
20-meter cml wind mu s of No.

16 D.

ke a tap. t the first
and third uun< A total m' nine turns
of wire will be required for the 40-
meter inductance. This coil must be
tapped at the third and sixth turns.
For the 80-meter coil eighteen turns
tapped at the sixth and twelfth will be
necessary. Finally, for the 200-meter
coil, thirty-five turns tapped at the
twentieth turn, thus giving twenty
turns for the grid coil and fifteen turns.
for the plte inductance. The
form is 234 inches in diameter.” You
will note from the above that, with the
ception of the 200-meter coil, each
coil required has two taps, and these

8.

two taps and the two ends will, of
course, give the four taps shown at the
bottom of the coil on page 26. The
200-meter coil has three taps all told,
one at cach end and one at the 20th
turn. Tap No. 2 shown in the dia-
gram on page 26 is omitted and for
200-meter stations the condenser is
connected at the end of the coil, or,
in other words, from tap 3 to tap 1,
as the numbers appear in mc schematic
wiring diagram on page 2

(36) Mr. K. E. i, Strong-
hurst,
0.1, T wish to substitute two 13-

plate straight-line frequency condensers
for the ordinary capacity type now
being used in my Browning-Drake re-
ceiver. T have installed the new con-
densers and the one on the radio-
frequency coil with the 70 turns of
No. 22 on the secondary tunes the 200
10 600 band perfectly, but the one in
the antenna circuit with the same num-
ber of turns tunes only from 250 to
600. How can I make the readings
synchronize ?

A. 1. We note you state that after
substituting these  straight-line fre-
Gy condensers one tunes from 200

meters but the uthe\ only from
250 to 600 meter: here is just one
method of making these condensers
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synchronize, and it is rather a tedious
one. Take the antenna coil (the one
across which is shunted the condenser
which you say e

meters) and remove one turn from it,
preferably from the grid end. After
remcving this turn tune the set and
note the dial settings. Repeat this op-
eration until both condenser settings-
are identical. However, care must be
exercised or else it may not reach the
higher wave-lengths. Synchronizing a
condenser downward ays a deli-
cate undertaking, as care must be taken
in attempting to lower the range that
the stations at the upper end of the
wave-length band are not cut off the
scale. It is for this reason that we
suggest tuning the set after each turn
is taken away. If you find that you
have removed all_the wire possible

2 7

tings are still not identical, the only
alternative then is to use a condenser
with a smaller capacity and repeat the
entire performance.
(37) Mr. F. E. Doren, Lima, Ohio.
Q. 1. In your September issue of
Rabro REVIEW, on pages 32, 33 and 34,
you described a one-tube impedance set
from an article of John R. Meagher
in The New York Herald Tribune. 1
have used all the necessary equipment,
followed the specifications thoroughly,
and as yet cannot get any results. In
fact, cannot even get a sound, only
when fingering the crystal detector. |
have tested this set in connection with
a tried ground and antenna wire. Can
you nge me any information about this
or can I get in communication with
John R. ‘\Ieanhel 2
You will, of course, realize
that it is a difficult matter to dngnmn
the trouble at this distance. However,
we would suggest that you again check
over your wirmg and as you trace out
each wire check it off on the diagram
shown on page 33 of the September
issue of Rapio Review. In this way
you may find you have omitted some
important connection. It is, of course,
possible that there is a defect in some
of the apparatus you are using, even
though it is new and of standard make.
We would suggest that you carefully
examine the tube socket and niake sure
that the springs in the bottom of the
socket are making connection with the
grid and plate prongs of the tube.
Bend them up slightly to insure a good
contact with the tube. Often these do
contact and, while the fila-
ment may light up, either the grid or
plate may not be making contact. Also
nﬁake sure that (he sliding confact on
[t

not make

RADIO REVIEW

Q. 1. In your September issue of
Rabio Review you described a long-
ave set which was only a single-
circuit set. I have tried out this set
and it works all right, but it is very
noisy. I would like to have a three-
circuit set using honeycomb coils.
Would you be so kind as to give me a
list of right size coils for the different
wave-length bands, using a .001 varia-
ble Londemer

. We are giving you below a
lahle showing the approximate range
of the various coils when shunted with
a 001 mfd. variable condenser :

No. of turns

in honeycomb Wave-length in Meters

coils Minimum: Maximun
25 2 355
35 160 480
02 220 690
75 340 1020
100... 430 1330
150. 680 2060
200. 900 2700
250, 1100 3410
300. - 1400 4120
400. 1800 5500
500. 2300 7000
600. 2800 8200
750, 3500 10400
1000. 4700 13800
1250. 6000 18000
1500. 7500 22100

For the broadcast band the best com-
bination of coils would be 50 turns for
the primary, 50 for the secondary, and
35 for the tickler. The best adjust-
ment is had when the primary and sec-
ondary coils are separated about one-
half of an inch, For the long-wave
stations you can readily male up your
own combinations of coils, bearing in
mind that it is always better to have
the tickler one or two sizes smaller
than the secondary coil. The primary
coil can also be one or two sizes smaller
than the secondary coil. You will no-
tice that the condenser across the sec-
ondary tunes very sharply while the
one across the primary tunes coarsely.
A triple honeycomb set with its two
variable condcnsers and two movable
coils is rather a difficult set to handle,
but once you have mastered it you find
it is one of the most selective and
flexible sets that can be desired.

(39) Mr. Geo. H. Leavitt, Roch-
ester, N. Y.

1. In the September issue of
Ribro ReviEw, page 32, you give in-

these make poor connecnom Mr. John
R. Meagher can be reached care of the
Radio Editor, New York Herald Trib-
wne, Tribune Building, Park Row,
New York, N. \

Richmond

(38) Mr. A. H. Lee,
Hill, L. I, N. Y

structions how to build a one-tube
tuned i set. I have built this
set, following the instructions in ever:

dctall except that I used a fixed crystal
instead of an adjustable one. ~The set
does not function, cannot hear a thing.
Am using same aerial and ground I
had been using on another set. Have
checked over everything and find it cor-

o R e
NEW SELECTIVE ClRCUlT
This special offer includes genuine FULL
TRUMENT blue print with
justrations and full_iustructions,

foxether with large ize_print
circuitediagram, all for only.

" (Siamps or coiny

Mdyn, N. Y.
A For ree-descriptive Hierature

Big Money for Radio
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s Cley whaloskio coneern 18 now sing hen fre, 10 get
fnto" e riain huninesa.for themiolves. S malke
200 ‘2 ook widiout any capitl e
Send Yoany o n

Witte direcs o' Mr. 1. ' satuon Stangart

D4S1°E! Tin Bireet, Kansas Clty, So—ADY.

STATEMENT
0f the Owaership, Management, Cireglaton, Eic.
Required by’ i Act of Congres of Rucie 24
Xypio, Revivw published, monthly at

r October, 1925.

County of New York,

Before me, 3 notary public in and for the State
and county  aforesaid, . personally appeared S,
au..smk, ‘who, having been

o Taw, ‘degoses and e that he
the Revinw, and "hat the fellowiog 5. o the
b widdge and elled’a true stitement

of e oncasiin, ‘managoment. (aad it 3 duly
. e Girculation), cle of the aforesaid publi-

for ‘the  date shown in the above caption,
m,‘.md by dhe e of Rugut 247 D13 enbodied
411, Postal - Laws  an lations,

printed 'Gn the reverse of this form, to wit

. That the names and addrceses f the publisher,
dlior, Toanaging. caitor And asincss Masager mre:
Pnblx:her, The Copsrad Lom\)an Tnc., 233 Fulton
it Gerasback, "233 Fulton
or, W. G. Mahy, 233 Fulizn
W. DedMott, 233

L the ublcaion is
his name and of

o el ‘the
a cnrllamnm) ‘e ‘name
of the corporation e e
crs owning or haldin i one_per sent
51 the. SR mount o1 Sock abamld b
“The ‘Consrad, Company; Tncs 233 Halion
e Cornspack,” Bretdens, 255 kulton
Street] Sidney Gernsback, Viee President, 263 Tul.
ton Street; K. Manager and
See, B33 Fiton. Strect.
the kngnn “bondholders, mortgagees, and
othr segunity holders or holding 1 per cent
or ‘more of fotal amount of bonds, mortgages, o
giter secarities are: (1} there are hone, s0 sate)

5

"“That the two_paragraphs next ab
(b2 name,of b e ners MkiCHcEs: oo sy
Holders, 1 ny, contain ot only the' It of stock.
Holders” and. skeurity” holders 45
theboaka"at The company but sleo
;he o o Sccurity Rolder

: mpan:

holders ‘ani " secutlty Bolders. who. G "wok appess
oo ook % ")

% S e
b e
o believe that any oiber

Poration has, any” interest diréct or
Siid ook *honds, or oher  securiics than a5 50
S

IS srerage number of copis of cach
e of s Jublicetion s o d..:hmﬁma o
he T monch Beeeefinthe date et Ao
e information is required
o’ daily piblicions only)
ERNSBACK, Editor,
1o and subsciibed belore e’ tho Tith

Swor
day of Ucmber, 1925.
JOSEPH H. KRAUS.
Bubite, Queens’ County Heiscr's’ o.

hzs m Yorks Couniy Regher's No' 701
o Clers Kol Bt (My. comission
cxtiies Martn 30, 1977

75



You do not say in the article

=" battery should be used, and

. Do you think

ault The “C”.

Tused was 2 I veready dry cells

in series. Three of the same batteries

on the tube, which is a C-299, and one

22}4-volt “B” battery in the plate cir-
cuit.

A. 4. We note you hmc u:ed a
fixed crystal instead o able one.
It is not advisable to use a fixed uy«—
tal, as they often have a bad habit of
going dead due to the “B” voltage
which goes through them. Sometimes
they do not _average much more than
two weeks in a reflex or tuned im-
pedance circuit. It may be possible
that your fixed crystal has gone dead
from this reason.

You have hardly enough “B” bat-
tery on your 199 tube. When lhie
(ulm is \\:ul as a radio y

& i s’ circint, thy #B”
hould range from 45 to
volts with from 4 to 7 volts of “C”
battery.

Also carefully examine your tube
socket to se at the springs in the
base are making good contract with the
plate and grid prongs on the bottom of
the tube. It is possible that the filament

RADIO REVIEW

prongs are making contact with the
tube socket but that the grid or plate
is not. Bend these contact springs in
the tube socket up slightly to insure a
good contact. Also make sure that
you have wound both coils in the same
rection and that the wiring on one is
not opposing that on the other. Be
sure that your negative “A” binding
post is connected fo the ground and
that the ground connection is a good
one.
(40) Mr. J. J. Kellcher, Rochester,

AERIAL

you give me the values of the different
instruments ? have one 23 plate
variable condenser and one with 11
plates. n use same in this cir-
cuit please show position of each.

A. 1. The circuit in question is
reproduced herewith for ready refer-
ence. tuner is all wound on one
tube 3 inches in diameter and about 6
inches long. For the primary wind 21
turns of No. 22 _C wire, leave a
space of % inch and wind on 50 turns
of No. DCC wire, then leave an-
other % inch space and wind on 50

TIGKLER gz VAR COND
GRID LEAK
& @ ;
ESW OB,
“SVARIABLE
CONDENSER
GROUND

Q. 40 Schematic diagram of
length and rexeneration are both cont
Set"can he aceurs

Q. 1. Tn your “Radio Listene
Guide and 1 Book,” Late Fall E
tion, on Page 20, Fig. 6, is a one tube
set that I would like to try out; can

regenerative set with fixed tickler.

Wave
rolled by variable condensers. This
ately logged.

turns for the tickler. The variable
condenser across the secondary should
have 23 plates. We suggest that you
try your 11 plate condenser in series

r

WIRELESS

COURSE in 20 LESSONS

H. W.

Radio’s

S. GERNSBACK
A. LESCARBOURA

Textbook
12th EDITION

The finest, most complete
Radio textbook on the

d market
PRICE $2.00 POSTPAID 7

LExperimenter Publishing Co., Inc.

53 Park Place, New York, N. &

by

SECOR

Standard
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with the tickler coil and plate of the
detector. It is rather small but may
work satisfactorily. If it does not
control regeneration over the entire
broadcast band it will be necessary for
you to replace it with a 23 plate con-
denser. However, try out the 11 plate
condenser first. The grid condenser
should be 00025 mfd., and the grid
leak 2 megohms.

(41) Mr. Leland Smith, Nova
Scotia, Canada,
Q. 1. T have a paragon regenera-

tive receiving set but it won’t work on
the third tube. It is all right on two
but as soon as you turn the third tube
on it makes a noise and will drown out
all music. If you hold your finger on
the two posts marked “Loud Speaker””
it will stop, Would you please tell
what you think the trouble is and how
to correct it?

A. 1. There are several things we
suggest you try out. First change the
tubes around in the sockets and see if
this has any effect on the noise. Then
if this has no effect try connecting a
001 mid. fixed condenser across the
two posts marked “Loud Speaker.”
This often reduces noises in the sécond
stage. Also try soldering a wire to
the frame work of the first and*second
audio transformers and then connect
this wire to the ground binding post of
your set.

(42) Mr. S.
Colo.

Marks, Ft. Morgan,

Q. 1. Can you please tell me
whether or not dry cell be used
on the four-tube loop set Sacabed
the November issue of Rapio Review ?
T can’t very well use storage batteries.

A. 1. If you do not care to use a
storage battery with this set we would
suggest that you use 199 tubes instead
of the 201-A tubes specified. Using
199 tubes this would make an eco-
nomical set, but to attempt to use
201-A tubes with a dry cell filament
supply would be extremely expensive

and this method is not at all recom-
mended.

(43) Mr. E. L. Roggy, Waco,
Nebraska.

. 1. In your September -number
of Rapto REVIEW you have a descrip-
tion of a Super-regeno-dyne. 1 have
built this set both according to the
printed description and according to
the diagram. ~That is, two ways.
find that it seems to work better ac-
cording to the printed way. 1 believe
you have made an error in the dia-
gram. In it you have the F of the de-
tector coil connected to the filament
circuit, but the printed part says to
Connccl it to the grid. Which is cor-

ect? Have had trouble controlling
my oscillation, but as I do not know
which way of connection is the correct
way, I am at a loss just how to go

about trying to cnmml

RADIO REVIEW

A. 1. The printed text is the cor-
rect way. Through an artist's error
the detector coil was not shown re-
versed in the diagrams as it should
have been. As to the difficulty you
are having with oscillation control:
Possibly you are using too much “B”
battery on the detector tube. As you
1o doubt know, this would have a ten-
dency to make the set go into oscilla-
tion too freely. Try reducing the de-
tector plate voltage somewhat. Some
tubes seem to work far l;etter wlth -
plate voltage as low as
Seoirld:iser siigest St e £y chang~
ing the tubes around in the sockets, as
it occasionally happens that a tube
oscillates too freely for smooth control
of regeneration, and while such a tube
is then unsatisfactory as a detector it
would be satisfactory as an amplifier.

(44) Mr. E. H. Waltz, Palisades
Park, N. J.

Q. 1. In your October issue of
RADIO REVIEW you published an arti-
cle concerning Mr. Frank D. Pearnes’
four-tube set. 1In the diagram it
showed two ll-plate condensers, As
1 have already purchased two 23-plate
condensers, do you think if I put these
in it would affect the set?

A. 1. The 23-plate condensers are
too large and would make it difficult,
if not impossible, to reach the lower
wave broadcasting stations, some of
which are now operating as low as 200
meters. We would suggest that you
procure two fixed condensers either of
0005 or .00025 mid. capacity (the
correct capacity to be determined by
experiment) and place one in series
with the rotary plates of each of your
condensers and then wire up the con-
densers in the usual way in the circuit,
This would enable you to reach lower
waves with the 23-plate condensers.
£ you find that you still cannot reach
the very low wave broadcasting sta-
tions after inserting these fixed con-
densers, you can reach lower waves by
taking turns off the coils, one of which
has 60 turns and the other 56 turns.
Take about five turns off each coil at a
time and after each set of five turns is
removed test the set to see what range
is covered, but be careful not to remove
too many turns, as you will then find
that you cannot reach the higher broad-
casting waves. Of course, these coils
could be tapped and the taps led out
to two switches, but this would add
two more controls, which is not recom-
mended.

(45) Mr.
Mich.

Q. 1. In your Scptembes isaue of
Rapto ReviEw you have a “B” bat-
R T S SR
to know where the Marle Transformer
is manufactured, or where I can get
one.

A. 1. See answer to question 25 on
page 71 of this issue.

Frank Feger, Detroit,

PRICE $1.97

A
Radio
Education

IN 5 VOLUMES

Theory, Design, Construction,
Operation and Maintenance
Learn at Home

These five component parts of a
complete Radio Instruction Course
are outlined in five volumes that
contain not merely the essentials as
so many books do, but more, they
contain all that any modern up-to-
the-minute textbook on any subject
would cover, They are.in them-
selves a COMPLETE radio edu-
cation, teaching every possible por-
tion of Radio science.

Size of each book 6 by 9 inches,
handsomely bound and illustrated
with charts, diagrams, descriptions
of equipment, etc.

SEND NO MONEY for these
books.  Just forward your name
and address. We send you the
books at once. On receipt of same
you pay the postman $1.97 plus
few cents postage and then they
are yours.

Distributed by
The Consrad Co.

233 Fulton St.  New York, N. Y.




Here’s a

PERMANENT

Brokdcastk Station

Complete Map
Mounted on Heavy

Cloth with Special
Distance Finder
ﬁ;hc hed
The Consrad Radio Map
is. different from all- other
maps in_that it is printed
on CLOTH. With proper

care will last a lifetime.

The Map measures 17x22"
and contains a special di
tance-computing gauge of our
own design which chables one
to determine the distance. i
miles between any broadeast
station and his receiving set
at a glance.

Anotherspecial feature of
this map is a novel Finder
device for locating a_ broad-
cast ‘Station in quick time.

A complete list of broad-
cast stations are given on a
separate sheet which can be
fastened to the map by ordi-
nary paper fasteners.

The map furnished in two
colors with the sheet of
broadcast stations, enclosed in
a two-color heavy manila
envelope 9%4x12 inches.

PRICE

50c

SOLD BY ALL RADIO
AND NEWS DEALERS
Published by

The Consrad Company
233 FULTON STREET
NEW YORK, N. Y.
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The sidfelle Sun
RADIO SECTION
York, October 3, 1925.—A

New
radio receiving set having a
from 100 to 600 meters is desc
under the head of “A Double Zone
Receiver.” Specially designed induct-
ances are used and all of the necessary
information for their construction is
given in the aruclc

*

Another * résumé  of resistance
coupled amplification will be found in
the article entitled, “Ins and Outs of
Resistance Coupling.”

October 10, 1925,
fiction_story  built
inventors léads thi

PR

Squealing in-five-tube sets is some-
thing that often fikes place and that is
hard to eliminate, However, many
hints towards accomplishing this are
given in the article entitled, “How To

An_ interesting
ound two radio
sue.

Internatlonal Radlo Dlgest
(Continued from page 7)

JFER————————
e necessity of operating the fila-
ent of a vacoum tube in the correct
e me AR
tiled, “Filament Ts Tmportant Factor.”

October 17, 19~ ~—The truth about
ight line tuning is dealt with in an
rtde by that title. Just when and
where straight line frequency conden-
sers will aid a radio receiving set is
discussed in detail and many false
claims that are made for this type of
variable condenser are refuted. The
rticle is most timely and of wide-
spread interest.

.

A receiving set employing a novel
method of regeneration control is com-
pletely and thoroughly described under
the head “A Throttle Control Three-
Circuit Set.”

* x

A single control six-tube receiver
that has mccmh appeared on the mar-
ket is described in the article entitled,
“The Story of Sl ty-One.*
This set is interesting because of the
oscillation control in the R. F. amplifier

Clear  Up
Sets.”

Squealing in Five-Tube and because of the three-stage audio

frequency amplifier employed.
* ox ¥

We Will Pay You Liberal Com-
missions and Award Dandy Prizes
—For Your Spare Time.

BOYS!
OU can easily earn all the money you want
by becoming a member of our Young Men's

Sales Association. It's easy. Simply sell and
deliver our four popular magazines—Radio News,
Science and Invention, The Experimenter, and
Motor Camper & Tourist—in your ncighborhood.

“There are many boys just like you who are turning
their spare time into cash by taking advantage of
this pleasant way of making money. You can do
the same. No experience or money is necessary.
There is no obl

ation.

“Take your pencil now and fill in your name and
address on the coupon below. Then mail it to-day.
It will bring you everything you need to start
making money and earning ditdy prizes right away.

Men’s Sales Association,
who earns all the

ney he needs through
selling and delivering our
four popular magazines.

mmmmmmmmmenennnenan se Scissors Here ammmmmammamns.

OLEY, Department R. R.
srimenter ubfsking Co.

ark Place, New York City
ot i s money
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The New Radio Stamp Fad

was the. seeking of
it will be with the DX
stamps. you will

You can get this handsome

Stamp Album FREE

This beautiful EKKO Stamp Album, illstated sbove, will
y sbsolutely frec with 3" subscription to any o

adle Nesas.® “Seichce and Inoostion
Motor Camper and Tourist.”

of o g
“The Expuxmml",
Don'’t pass up the opportunity to get this valuable premium.
With this album, you can keep through the means of besutiul
engraved stampy, 3 certfed record of every broadeast station
n ‘your radio set. Your fricads will njoy

sover be able to own, but there will be many you will be proud to
have and be abie fo show to other radip entusigss, It an "nerest
Balow the” Albur 1 showa.the - Froot of Resepon oty

off which o gencrous suphly is Tarnished with cach Albam: dime
laced in the hole in the card and sent to the station you heard briny
Bk " for your Album,

Vi the Album is furished a large Crams comprehensive
radio map of the United States and Can: supply of “Proof
of Reception Cards” 0 some :llckeu Th um - con-
tains a list of broadcast stations of the United States and Canada
with wave-lengths and columns for recording dial setting,  table
of statons arranged according o wave-lengths and a secton for
log.reco

We have acquired 1,000 o these Albums especialy for our
subscribers, on_this page filled out and mailed to

L us with $3.50 Will eniie you to 3" iwelve monthe subscription
The sists of 96 pages, size 9 x 12 and is bound in to any one of r magazines and one of these EKKO.
extra hm, Stff cover. Stamp Albums free.
EXPERIMENTER PUBLISHING CO,, Inc,, 53 Park Place, New York, N. Y
| Gealemen: 1 have Gcidd t ok advaniage of yous sesa . 1 am cn foe 1 yen “Radio News”
SR nd T e Bt AT oo i and o EXKO Sty Rt e i
it o b agaaine Yo e SeeEerto
NAME . ey
ADDRESS <.STATE

DON'T FAIL TO USE THIS COUPON
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Do you want to
know what is going on 2= Celence and
in these great fields from -
month to month?

RADIO NEWS

Tells you about the whirlwind progress of the mighty new
force in the life of the people throughout the world. Rapio

trations and all the details of the great Radio Industry.

SCIENCE AND INVENTION
W] Contains page after page of startling, new scientific achieve-

ts with plenty of news and pietures from every corner of
the world, A hever-ending panoramaa.of events  the great
world of Science and its co-partner, Invention. Everything
in ScieNce AND INVENTION is illustrated in pictures or draw-
ings and many novel ideas are explained for home builders.

THE EXPERIMENTER

Any man who loves to build hings at home and develop and
design his_origina XPERIMENTER.
It is full of news, nd suggestions for the experimenter
and contains page after page of information on new experi-
ments, large and small. Every word is of benefit. Inter-
esting from cover to cover. THr ExperiveNTer will afford
many hours of pleasure and entertainment.

The Electro-Mystic
‘Crystal Globe

Published and Distributed by
THE EXPERIMENTER PUBLISHING CO.,Inc.

53 Park Place New York, N. Y.
Get These Valuable Premiums EXPERIMENTER PUBLISHING CO., Inc.,
53 Park Place, New York, N. Y.
Gentlemen: I am enclosing $. for a . years

subscription to 0 RADIO NEWS, 0 SCIENCE AND INVEN-

“Ra o ompact,
{Mietrated Radio Instruction Book Cohtaining over

00 pages of radio data and information. TION, O THE EXPERIMENTER.
SUBSCRIPTION OFFERS NAME
ADDRESS il 0
FHE P ERIMENTER CITY STATE
Combination Subacripti i sz
o magazines, One year cach ...« i PREMIUM DESIRED

Oruny one magasine for Two years.
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35c¢ the copy—Sold
at all Newsdealers
and Radio Stores

1f Your Dealer Cannot Supply You,
Order Direct, Using This Coupon.

THE CONSRAD CO.,
233 Fulton St, New York City

Herewith find 35c for which send me Fall
Edition of Radio Listeners’ Guide & Call
Book.

City

State .

lall Issue

World’s Greatest Book of Informa-
tion with the Latest Complete List
of Radio Stations and Call Letters

Here is the latest and greatest radio book of its kind. published for the
Broadcast Listener. Itis a National Radio Guide Book of the United States
in that it gives you, completely and comprehensively, the location of radio
stations on the air. It lists all stations of the United States, both Broad-
cast and Amateur, giving size and location of each station, its wave-length,
etc., with ample space for tabling and logeing those you receive.

“Then just as an Automobile Guide Book tells you how to care for your
car, this book explains the complete care of your radio set by explaining the
fundamental operation of all principal parts.

And also it gives foreign radio stations, time signals and a multitude of
similar, valuable listings.

116 pages filled to the brim with valuable data

PARTIAL LIST OF CONTENTS

Reaching the Shorter Wavelengths. How to Understand Radio Circuits.

Hiaw Broxeast Stations Operate Radio Broadcast Stations of the U. S,
by ters.

; e, 5 Call Lette

Locating and Eliminating Trouble in | :

ackilng Jand Elimitadng STycable Radio Broadeast Statons of the U, S.
tates

All About Radio Logs.
The_Function and Care of Vacuum
Tubes.

Radio Broadeast Stations of Canada
Foreign Radio Broadeast Stations, by

Loud Speakers—How to Select and In-

Fundamental Principles of Radio.
The Care and Operation of Storage Bat-
teries,
Basic and Modern Receiving Circuits.
Aerials, Loops, Grounds and Lightning
Arresters. Time in All Parts of the World.
SOLD AND DISTRIBUTED BY

The Consrad Company, 233 Fulton St., New York

Consrad




Every Time--
Every Battery

You're sure of the customer’s satis-
faction when you recommend the in-
stallation of Willard RADIO “A” and
“B” Batteries for his set.

Willards have the reputation of doing
a better job in the receiving set every
time—every battery—

—and they live up to that reputation.

WILLARD

RAD

BATTERIES

Selling a Willard Battery is always a
clean-cut transaction, for, if service ever
is needed, our conveniently located
Service Stations stand ready to give it.

Another advantage — Willards re-
quire very little attention, and they can
be depended upon to give uninterrupted

service in the owner’s set for years to
come.

WILLARD STORAGE BATTERY CO.

CLEVELAND, OHIO

The Right
< Selling Plan
for
Radio Dealers

Your local Willard Serv-
ice Station will act as your
jobber on Willard Radio
Batteries.

This means a quick source
of supply for strictly fresh,
well-charged batteries
which you can turn over
to your customers in the
pink of condition.

No servicing problems
for you. Your local Willard
Service Station assumes the
responsibility for service.

Months of operation
have proved that this plan
is effective, and profitable
for all concerned.

Willard Radio Batteries
are being advertised more
extensively than ever.

Have your local Willard
Service Station show you
this advertising and ex-
plain the details of this
practical plan for selling
radio storage batteries.
The advertisements are
signed:

Sales and Service through
The Willard Battery men
and their
Authorized Radio Dealers

Appropriate signs and
window cards will identify
you as an Authorized
Dealer. Booklets and other
valuable selling helps are
also furnished.

Your Nearest Willard
Service Station is Your
Nearest Willard Jobber
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