of the
Latest Radio Hookups
srom the Radio Press of the World
This Issue

In This Issue
S. GERNSBACK’S RADIO ENCYCLOPEDIA
Third Installment

ROM the fact that the first issue of Rapto Review was completely sold out at the
newsstands everywhere it was forcibly evident that our new magazine had brought
to the radio readers something they wanted. It was something they needed.
 For the second isste, to judge from the number of letters received every day, there
has been even greater demand. Many readers have had to write to us for copies,
inding the supply at their local newsstands already exhausted,
@ We urge our readers to put in a standing order with their newsdealers, to_save
themselves such disappointment and to make sure of getting cach issue of Rabio
REvigw as it comes out. " >
‘As we promised our readers at the outset, 'the * e of the magazine from now on,
next il

beginning with this number, will be monthly. © . n e will be the October
= number.
. mong the numerous expressions of good wishes and interest which have been com-
(s ing in constantly since we made our initial appearance, there have been many communi-
§  cations asking s if we would publish contributed 'artcles. To do that would be
| obviously outside of the purpose which Rapio Review has set for itself. As the name

of the magazine implies its function is fo review constructional data on new t
of radio sets, and to digest the news and feature material on this subject contained
P in other magazines and the newspaper radio sections. Original manuscripts \:&u‘
have come to us with these requests for publication are therefore being returned to-
the authors, with this explanation of our inability to publish them.
Some of our readers are asking us why we do not publish reviews of all the
hook-ups and diagrams appeating in the various Radio publications. We reply that
‘we review only such articles as are adjudged by our editorial staff to be of general

lo|==——=10|

~ interest and w . king use to our readers.
@1t would be manifestly impossible to review all the articles in all the radio mag-
(O} azines and newspaper radio departments even for one month. But even if it could be

done, that would ot be performing the most seful service fo our readers. Many of
the articles published deal with material - hich has distinctly no value or no application
for the home radio builder. Also, in . the mass of radio material being published
each month, quantities of worthless hook-ups “get by.”
@ We fecl that our essential service to our readers is our task of selecting out of all
this stream of material. Our purpose is o sort out the things which will be worth
their time and effort—to supply a guide and make available to them the material they
need and want.

ur first and chief ajm is to offer our readers the best among the descriptions of

new circuits, and to maintam a standard which will be an assurance that circuits or
receivers moticed in the pages of Rapio REVIEW receive a place there because they
represent the latest and most important developments in radio.

~ If a Hook-up is not reviewed in Raio ReviEw, the reason is that it is not worth
while—<it | s not come up to the fest of merit, Further, we are not reviewing re-
hashed articies, nor articles “inspired” by some manufacturer having parts to sell.
§n our last issuc, we explained to our readers that requests sent in for special ?
technical information must be accompanied with a fee of one dollar, to meet the cost

S of extra work such requests  our .chnical staff. We arc actually swamped ]

with such requests at this moment, and must again call attention to this ruling. We
announce with regret tha' it will be necessary to return inguiries for help on special
points of construction if the remittance is not included as requested.

The Consrad Co., Inc. f

233 Fulton Street PUBLISHERS New York, N. Y.




Reg.ULS.Pat.Of.

EVIEY,

Digest of the Latest
Radio Hooku ps 4 Nuriber 3

SEPTEMBER, 1925

Contents of This Issue

How to Build The Super-Autodyne
The Three-Tube Rasla

Au Easily Made Loop-Setting Chart

The Floyt Augmentor Circuit

A Powerful Six-Tube Super-Heterodyne
Learning the Code by Listening

A Well Designed Short Wave Receiver

The Evening World “Suitcase Six” Portable
A Short Wave Set of Unusual Merit

The Su stdyue

The Power Hous

A OneTube Tuned lmpﬂl;\nu Set

How to Make the Clapp Receiver

A One-Control Regenerative Set

A Really Efficient Broadcast Receiver

A Stable Seven-Tube R.F. Receiver

An Inexpensive Cone Type Loudspeaker

The “Floating” Circuit Reflex Receiver
An Efficient 3-Circuit Tuner
A Home-Made B Battery Eliminator.
Construction of a Sclector Tuner.
A Selective Three-Tube Reflex
Some Good Reflex Hookups
A Compact Super-Heterodyne
How to Make a Good Wavemeter.
How to Build a UV-199 Audio Amplifier
A Non-Radiating Low Loss Recciver
A Short Wave Unit for Broadcast Sets
The D-Coil Acme Reflex.
A Short Wave Loop Receiver
Shielding to Avoid Losses
Circuitgrams” via Radio
S. Gernsback’s Radio Encyclopedia

RADIO REVIEW, SEPTEMBER, 1925
ed monthly by The Consrad Co., I

here” $3.00 2 year, payable
ps. m foreign currency”of stamps.
co.

238 Kulion Street, New ¥
(-ﬂmhlck. "Vice President
States "ot “America, Canada and a

In advance.  Subseriptions  only. acceptable 'in
ks A4 maniey Srdcre_ snapld Be des i o th. srass of

VOLUME I, NUMBER 3

Y islenbone umber Cortiand
and Treasurer; R. W. o

iing to “eanto [BEVIEW, send your name and remittance io The Conarad Co
o, N Y Mention. that ou désire 1o Suhecrine.to, RADIO REVIEW. . We s Jublic o
Anto umnsws ‘GODE AN RADIO CALL BOOK. CONSKAD FATTERNS, B 1 COM.

Write cle

Avplication entered as A AT

PRINTED

General Advertiing Deoartment
3 Fark P
Rew

v ExglRR s i

7> F. Magrane

Park Sauare Buiding, Boston, Mass

the New York Post Office under Act of Congress
of March rd, 1875,
IN THE U. 8 A

Western Advertising Representatives Pacife Coast Advortising Representatives
i & e

i aris M B
Hearst "Bids.,"San “Francise, Cat
Kamsas Gity Advertising Representative

bavies & Diln”
15 W Tenth SL. Kansas City. Mo




SIDNEY GERNSBACK, Editor.

NY, Associate Editor.

W. A
233 Fulton St. New York City.

G.M
Offices.

|
|

Vol.

How to Build

The Super-Autodyne

Complete Data for Constructing a Simplified Type of
Balanced Super-Heterodyne Receiver

'I‘HJ* super-heterodyne des thml in
this article has a number of
tures which commend it to the nulm
constructor. the first place, it uses
six tubes, with a total |)|J(C current con-
sumption of 12 milliamperes. As for
actual mechanica
arrangement and
Tayout, the auth-
or has done a
very good bit of
1651}51] for the
set is exception-
(.uy eisy to wire,
the con-
Simetioral Bt
Tie is carefully
followed there
should be no dif-
ficulties
this source. Tl
entire. receiver
has been concen-
trated in a 7x18-
inch panel, a
vastly more com-
pact arrangement
than one finds
with most super-
heterodynes. No reflexing is used. The
quality of tone is excellent. It
what difficult to tune dns receiver, as
the dial functions r from those in
the common types of sup?f —heterodyne.
The interested constructor will, how-
ever find that this is not merely
“another super-heterodyne.”

That it possess features which defi-
nitely lift it above the class of the best

ivers hcm(ofon devclopedf the

first requirement of any new receiving
system in order e SR
are, justify that age-old humzm cry of

smething new under the sun.” And
f for purposes of d\ﬁerennamn it i
elected to call tl receiver by a
name which mdurles the word “dyne,”
then there must certainly he something

|
o1 Cf

Fieg. 1—TFront view of

to recommend it other than that its de-

the
panel. The knob at the Iawu et | s the
designation letters in this £y

signer has managed to unearth some
new prefix or suffix for that word,
The receiver to be described has but
two basic claims to the first of these
requirements and one to the second—
it uses but six tubes, and its name is as

SO o

R3 S2

Iiusiraions by Courtses of Fadia Beoadcasi (New York)
718 x vineh bakelite
controls the.

a

er-autodyne receiver, nase

mbled o
aveleneth change Switch
de wily thowe-in (he Tt of parts,
Tiustrations.
logical as that of the super-heterodyne.
ssentially, the receiver is a super-
heterodyne, employing an autodyne de-
tector-oscillator, and what the writer
helieves to be an exceptionally efficient
imermediatc ampliﬁcr Because of the
use of the autodyne frequency-changer,
the cm\ut h4~ “been called a “super-
autodyne,” which seems to be a more
logical name than “super-heterodyne.”
It ‘might be argued that the usual in-
terpretation of the word “heterodyne™
implics the use of a separate detéctor
and oscillator to produce a beat note,
whereas in this system but one tube is
used (autodyne). The name at least
serves to distinguish this system from
the Lonvemmnal ones.
er-Autodyne was recently
<lcsrrvb(d in Radio” Broadcast, New

York, and sponsored by that magazine
as being one of the most efficient types
of multi-tube sets thus far devised.
The description and construction de-
tails of this set as given cMurdo
the d S
cast, follow =

Theory of the
Autodyue

Cireuit

The autodyne

esting feature, i
worthy
planation.
difficulty which
has heretofore
prevented the
use of one tube
for both detector
and oscillator
has been that of
isolating the loop
or pickup circuit
from the local
oscillator circuit,

has heen im-
possible to couple a tuned pickup circuit
0 a tuned oscillator when the two are
to operate but fifty or sixty kilocycles
apart throughout the broadeast wave-
length range, and not have the tuning
of one section react on that of the other.
Armstrong and Houck developed the
second harmonic system, wherchy the
oscillator, working at double the desired
wave, did not react greatly upon the
loop circuit. Then, a harmonic of the
oscillator was used for heterodyning.
This meant two waves of sufficient
power to cause radiation were being
produced by the oscillator, which neces-
sitated the use nf a muffler tube ahead

Cc2 Jz J1

foop.
i "the Fomainder of the

used, though the gain in signal strength
was equal o or slightly better than that



obtained with a good regenerative de-
tector and oscillator. At best, this sys-
tem is not entirely satisfactory for
home assembly.

Then came the development of the
balanced autodyne circuit, by J. H.
Pressley, a Signal Corps engineer,
which performs the required function
with one tube.

Ve

VS V4

(Cotor Cable

Fig. 2.—The completed receiver from t!
two of its lends t

late at a frequency determined by these
coils, CX, CX, ai which is made
variable for the purpose of tuning the
oscillator circuit. As previously ex-
plained, this energy cannot get into the
loop circuit, so radiation is confined to
what may be experienced from the os-
cillator coil system itself—a negligible
amount.
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v Vi
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should be fastened to the under side of the sub-panel, using holes

The actual first tube cireuit is shn\vn
in Fig. 9. The coils L2, L3 are the-
oretically equal, as are the s
CX, CX. Actually the'y cannot be
made fixed and equal, so CX, CX are
made adjustable, to obtain substantially
a condition of equality. These units
make up a bridge circuit, shown by the
heavy lines. Since L2 equals L3, the
potential across them is equal, so that
it is also equal between points 3, and 4,
an Likewise, the potem\nl
across CX and CX is equal. Since
the potential across 3 and 6 is the
same for both inductance and ca-

i and the con-
, CX are at
equal potential, and are also theo-
retically at zero pnmmnl since
these points are neutral with re-
spect to 3 and 6. Then, cvrcml BI,
C2, B2, may be connected at these
neutral points with substantially no
reaction on the frequency of the
bridge circuit. Further, ‘as these
points are neutral with respect to 3
and 6, no energy in the bridge cir-
cuit can get into B1, C2, B2, since
there is no putentla‘ difference
across these points of the bridge.
Therefore, the frequency adjust-
ment of the bridge circuit cannot
react upon that of the B1, C2, B2,
circuit, and vice versa.

Since the signal is ed from the loop
and its tuning condenser to the oscil-
lator, it will divide equally across the
Dridge arms. If a tube detector is con-
nected across one capacity CX, the drop
in potential may be used to cause rec-
tification. The coil L1, coupled to L2,
1.3, causes the bridge circuit to oscil-

4

It is desirable that the losses in these
circuits be kept low, pﬂmcularly in Cl1,
C2, CX and CX. rther, CX and
X should be quite smnll S0 as not to
lessen the tuning range of the circuits,
and in order that maximum voltage
may be impressed upon the detector

terminals. ome cases, it has been
found possible to use the fube capacity
for one condenser CX, while a very
small variable was used for the other
capacity.

Fig. 3.—Details of the finished receiver from above.
‘ome to. the Theost

Darticular model of the et i mbl
e e are held by holow siveis wh

Intermediate Amplifier
The intermediate amplifier is the
only other unusual feature of the re-
ceiver. It employs but two stages and
is on the order of those described by
the writer in Radio Broadcast for Oc-

at T, one to tm it 81

ind the springs are held by ere

‘below quite

“tober, 1924, and January, 1925. It

differs, however, in that it employs
transformers which are a_compromise
between the extreme i
properly” designed air-core_coils, and
the great =tab|my and ampllﬁ(‘auon of
good iron core transformers. But t
core laminations are used in each tr;ms-
former, of 7-mil silicon steel, one in
the shape of an “F” and one an “L.”
Construction of the Set
The material required to build
this receiver is_listed below,
with the designation letters used
in the diagrams and cuts follow-
ing the quantity of each item re-
quired. It is entirely permis-
sible to substitute any other
standard parts for those listed.
he actual space available is
such that if in some instances
parts_of larger or different di-
mensions are substituted, con-
siderable_difficulty will be en-
countered in making the units fit
in the space provided. In the
case of the . f. transformers, it
would be inadvisable to substi-
tute, since the results of the re-
ceiver depend in a large me:
ure upon the use of the
recommended.
\I 301 -A (or 305-A S.

2 4 Moulded .dmls vernier type
preferably.

S. L. 6 ohm rheostat.
1 RS U S, 2

L. 240 ohm potentio-

m
3 Bl B2, B3 insulated top binding

e }2 Carter 101 jack (1 =p|'mg)
1J1 Carter 102-A jack (3-spring).
1.C5. 211 SM 211 filexs v

‘matched tuning capacity.

Note how the five leads of the culor cable sepa-

socket e in
T the factory
fons to be made from either above or

2 210, 210 S-M 210 charted inter-
mediate transformers.

1 L1, L2, L3 S-M 101-B. coupling
unit.

1 S-M or Bepjamin 6 gang socket
shelf (536-201A, No, 537-199).



2 T1, T2 Thordarson 334:1 or 2:1
lr'\ns(ormem
=7, C8 S-M or Dubilier .5 mfd.
Condens
2 C3-C4 Muter 00025
sers with 2 clips.
€9, CI0 Muter .002

mfd.

mfd.

c(mde

1 C6 Muter 0075 mfd. con-
denser.

2 CX, CX Continental .000025

mfd. condensers.
1 R1 S-M or Muter .5 Meg.

Jeak.
1 R2 S-M or Muter .
lr:xk,

meg.

1.C: . 3 jack switch
(s P
2
(s.
1
leads).
{Fi Benjamin No. 8629 shelf
Dracket
1 Bakelite Panley, 7 18 x %

inches,
265 BEL N. P.

all
mat ine screws 34 i

3 6RH. N. B’ machine Screws 1%
inches.

31 6/32 nuts.

1 spaghetti. 25 lugs.

Tools required: 1 hand-drill with
drills and countersink, 1 soldering iror
with rosin-core solder and non-corro-
sive paste, 1 side-cutting pliers, 1

).
Lo switch

\I No. 701 color cable &

parts :

10 strips bus-bar.

Lyneh Lead.

Ampllon Toud speaker'snd xhz e foob.alee £0'n ‘his bas v

lde s convenient means for carrying the set Hself.

screw-driver, hammcr, and center-

punch,
The Oscillator Coupler and General
Assembly

The oscillator coupl
by winding two sections

e made
separated

wn, similarly i
e
the muts to the rear left. This

sockets, the socket-shelf may be made
ing a picce of bakelite 1714x
4¥x% inch in accordance with Fig. 7.

1/16-inch apart on a 2%4-inch bakelite
or condensite tube; each section con-
taining twenty- exght turns of No. 28

LocateCondenst Here
° Gied Cara

tom view.  Condensers OB, 0 a

nd CIt should bo fastened to the subpancl at dhe points
3, C4 ‘and

< prover hole Iocations are‘given
"o Ci o the socket grid terminals are by Just Saible beiwsen’ the congeteets. and

view shovws o e Cicerkehn e B ead Gt el
o the mounting brackets.

The bases should be removed from the
Benjamin sockets so that they may be
tened dircetly to the sub-base with
their original screws. On each ter-
minal will be found a round knurled
nut, a hexagonal nut, and a round-
headed screw. The screw should be
put through the hole in the spring,
pointing downward. The knurled nut
is turned upon the screw under the
spring, the screw pushed through
its hole in the shelf, a lug placed
over it sary, and the “hex”
nut tightened up on the under
side of the shelf. Care should be
taken to prevent t
twisting as the nut
due to rotation of the s
this occurs, the socket will not
tide evenly on Demk

b-

ds.c. wire. The rotor coil also consists
i ucntystiabhea oF e atae e
. on a 1-inch tube rotatable with-
s e See T 10
As soon as the materials have been
procured, each item should be carefully
umined to see that all screws and
s are ight, and lugs placed as shown
in the photographs, so
the various instruments will point in

should be arranged so that their

grid terminals come out at the

left rear, as in :
e

out in accordance
using a rule and sc
which the hole locations should
be punched with a center-punch
or nail, and a hammer. After
drilling the holes, the panel may
be grained with fine sand-paper
and oil, rubbing in one direction
until the original polished finish
sappeared.  After wiping
the panel off with alcohol, indi-
cating marks for thg dial may
be scratched as in Fig. 1»and
filled with Chinese e, The
sub panel should not be grained.

Fig. 8,

atterics.  The
Blanket-oll straps

the best directions for short leads.
Socket springs should be bent up to
make good contm with tube pin
ik ‘Dbearings should be adjusted
to give the desired tension.

1f the builder already has Benjamin

Assembly of Parts

Before starting with the assembly,
the photographs should be very care-
fully studied, to see just how each part

)



is put on, and just where each of the
different parts go. If the S-M or Ben-
jamin shelf is wsed, it will be unneces
to drill any additional holes, as
se shelves are supplied completly
Al ot e bty
Figs. 1, 3, and 4 should be examined

graphs. In these C6, C9 and C10 are
shown  inconveniently located. They
should be placed in the positions indi-

in Fig. 4, on the under side of the
ey are held to the sub-panel

Wiring the Receiver

Tn wiring the receiver, a well-tinned
iron should be employed in conjunction
with Fsin-core solder. A small amount
of paste may be used on each connec-

by machine screws and muts. Lugs
placed etween these condensers and tion if desired; but not on any of the
W%

A Kol % 258
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NOTE
Al Holes No.18 drill
‘except as noted

to see how the parts are arranged on
the panel. The condense: and C2
the Carter jacks and jack-switch and
theaBenjamin switch should be put on
the panel, followed by the rheostat and
potentiometer. The posts of these lat-
ter instruments should be on the bot-
tom, and their contact arms should
point upward when their indicating ar-
rows do likewise.

=3

Al parts should be put on the sub-
panel as shown in the various photo-

6

the sub-panel may be soldered dir
to the socket terminals in the case of
€9 and C10, since they run to plate and
F of sockets V5 and V6. Condensers
C3 and C4 may have one of their con-
onnected to the grid terminals of
sockets V1 and V4 respectively in the
same manner. Lugs for C5 should be
placed on the upper side of the shelf,
as well as on one terminal each of C3
and C4, since some of the condenser
connections will be made from above.

< S =
E e ﬁ
. =
i ¥ ¢ -4,
> il E
s S | &
%2 e &
:i% e
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If e £
52 ki
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fixed condensers. Here, connections
may be soldered t5 lugs, or to the con-
densers directly.

Only two connections can be put on
the panel alone. These are a connec-
tion between the rheostat and potentio-
meter, and one between the potentio-
meter and S1. (See Figs. 3 and 4.)
Bus-bar should be used, straightened,
carefully cut, and bent to proper length
before any attempt is made to solder it
in place. A long piece of bus-bar
should not be soldered to a lug, and




then bent and twisted unti it reaches
the other lug to is to be sol-
dered | Eachipicce ~huukl be bent to
fit_properly, cut to size and then
soldered in place.

Assembling on the Sub-Panel
mel, all the
g ould be
put on, the shelf then turned over and
the Wiring necessary on the bottom put
All of the r.f. and a.f. trans-

are connected  together,
and in turn connected to the negative
filament line, which joins the minus
lugs of all sockets, just as the positive
Tine joins all the plus terminals of the
six sockets.

The Benjamin brackets should be
fastened to the sub-panel, and in turn
loosely fastened to the panel. The lugs
of the bypass condensers C7 and C8
are bent at right angles, and slipped in
between the “brackets and_fastening
nuts, as in Fig. 4. This makes a solid
mounting for these condensers, after
the screws are tightened, as well as for
the shelf-brackets. The balance of the
wiring is then put in, running between

the ]mr(s on the sub-panel and those on
T|\H will not be found dif-

the panel.

shorting, or a wire shorting on an in-
strument.

A C-battery is used on the r.f
plifier. It connects to the two Hexible
leads marked C minus and C plus in
the photographs. No provision is
shown for it in the Jumm except the
point marked t this point,
the wire is brokcn nnd a |en -inch lead
of lamp cord soldered to the potentio-
meter arm for the C plus lead and an-
other similar wire soldered to the joint
between C7 and the A minus lugs of
the 211 filter and its adjacent 210 trans-
former. This C-hattery is 3 volts, and
may be placed in the cabinet under the
sub-shelf, since its leads should be
short. It had best be wrapped in paper
to prevent shorting on any of the wir-
ing. For UV-201A tubes, these leads
may be shorted and the battery elim-
inated entirely if the amplifier will os-
cillate without it.

The remaining battery leads are
brought out through a color cable.
In Fig. 6, the colors of the various
wires in the cable used for different
voltages are given, This was for one
particular make of cord, used on an
experimental set. It will be noticed
that the black lead with red tracer
is used for three connections, which
are m'ulc bclwccﬂ the batteries lhem—
selves T f other wir

Acuemullen nd Testing

to have been
The addi-
s follows :

Assuming the recei
wired, it is ready for test.
tional material require

6 Radiotron_tube o1
UV-199. -3 De Vorest tubes may
be_substituted for 199's, but will re-
quire a standard-base socket shelf.

1 A-battery. This may be a storage
battery, 6 volts, 90 ampere hours for
UV-201A’s, or it may be the battery
used in an auto, tapped by means of
Lynch Leads. For dry cell tubes, three
dry cells may be used, or better yet, for

connected to a plug which will fit into
the dashboard umncctiun to the auto-
mobile storage batter

1175008 18 iich = 7tk maligany
cabinet.

G

home i six i s
1 B-battery. For permanent i
lation 90 volts, of large size 22, or

volt batteries should e used. For por-
table work, 671 v
will be sufficient, i

The A-battery should be connected
to its leads, one tube inserted in a
socket, switch S2 closed, and rheostat

in the set box for the
r.f. amplifier, and one
4% ~volt battery for
the a.f. amplifier.

medium or small-size e ’4‘/4'4‘ e
batteries, since the cur- % 2
rent drain is but 12 BIERE
01A Lo i
‘ E 3
S
volts will give only - A
slightly more volume H oDt |8
than 6714, so it is = 2 = A
hardly worth while to 333 = =
carry around the extra s
22-volt battery. 5282
2 C-batteries. One zg§§
3-volt battery required 258
s

tap.
loop may be used, or
one may be made by
winding 16 turns spir-
ally on a form about
24 inches square,
tapped at the center,
with %4 inch between
turns. This loop with
cighteen turns, 3/16
inch apart, may be
wound on the back of
a cabinet large enough
to hold the set, with
the batteries Dbeneath
if desired.

1 loud speaker. The
small Amplion is rec-
ommended for_port-
able work, as it is a
most excellent speaker,
and delivers very good
volume and quality.
For home use, the
Western Electric cone
spealcer s best, with
its leads shunted by a
0075 mid. condenser.

1 phone plug.

1 set Lynch Leads

i the st is to be op-
erated in a car, using

the starting and light-
ing battery., The

7

% |52

A |
PSR
e

& af

ol =5

i =
T
0
L

4

I

4 o1a8

i

e 1]

H

g i
[ it
T

e ) o
R “
8

olansler il

Lynch Lead may be
made up from any
double conductor wire,

Several types
of wire can be used, but the flexible,
rubber covered lead is recommended.

The wires, which should be colored
for ease in identification, should be
scraped _on one end, for connection

o the filament posts on the receiver.
H\e other end of the lead should be

R4 just turned on. If the tube lights,
it should be moved from socket

socket to see that all A connections are
correct. The positive battery lead
should then be connected to the B45
and BIO posts. If the tube lights, the
wiring or assembly is faulty and should
be checked. The tube should only light

7



‘when the A battery is connected to the
A leads.

The remaining batteries may be con-
nected, and the Ioop leads run to posts
B1, B2, and B3. the loop is spiral,
B1 goes to the oum(le lead, B2 to the
center and B3 to the inside. When
switch S1 is to the left, or short posi-
tion, only half the loop is used. When

Fig. 9—Diagram of the balanced autodyne circuit
ised In the super-autodyne receiver.

it is to the right, the whole loop is
use his means all low wave stations
up to 380 meters will come in on dial
C2 from 0 to 100 degrees. Stations

for 536 meter stations. On the short
position, C2 will read about 85 for 343
meter stations, and about 45 for 270
meter stations. These figures are ap-
proximate, but show that to cover the
entire wave-length range, C2 must be
varied from 0 to 100 degrees to go up
to 370 meters with S1 to the left, then
S1 turned to the right and the remain-

rotor coil will cause it to oscillate.
‘When this rotor winding is in the same
plane as the stator windings, turning it
degrees around will either start or
stop oscillation. When once set to pro-
ce oscillation, this coil should never
bc touched. If the tube squeals at low
settings of Cl, reduce Rl to .25-
megohms, or try another .5 megohm

ing wavelenth range secured by
varying C2 again from 0 to
100, allowing, of course, for

[ Jre

over-lapping. Cl, the oscil-
lator, starts around 18 for 270
meters, and brings in the lower
heterodyne point of 536 meters
at about 70. Two points can

DAL READIGS

this dial, which will help in

be found for each station on )

tuning, as when interference is
experienced on one point, the
other may be used.

Tuning and Testing the
Completed Receiver

The first test should be to check tube

V1 for oscillation. Insert only tube

BLAck-

moom g veuow mm.-.m veLLow TAceR.

Bras  Beo0

Fig. 10—

T @

0, M 0 w0 0 aw0
WAVELENGTH IN NETERS>
Typical tuning chart of a super-autodyne.
- it for the oo
he

oher 3t 530 of 510 me

leak. Use the highest valuc of Ieak
possible—(up to 1 meg).

A
210 ?
1
1

Fig. 11.—A picture wiring diagram of the super-autodyne. The location of every wire in the cireuit is shown.

from 330 meters up will come in on
C2 with switch S1 thrown to the right,
or long position. This means that in
the long position, C2 will read about
20 for 345 meter stations, and about 70

8

V1, set R4 just on :md connect the
phones in_ series witl B45 I
Then touch lugs 3, or 6 of the couplel
1f a plucking sound is heard, this tube
is oscillating. If not, adjusting the

ceiver will probably squeal below 10
degrees on Cl in any case. R2 is not
crmcal zmd may vary from 1 to 3
meg

\\ nh lubu V1 oscillating constantly,



insert the remaining tubes in the set,
turn the rheostat seven-eighths on for
201A tubes, or on one-third for 199's,
and rotate the potentiometer from pos-
itive to negative. If both Cl and C2
are set at 100 degrees, a plunk will be
heard at some point as R3 is adjusted,
indicating amplifier oscillation. If C1
is adjusted, squeals will be heard. R3
should be set with its arm just positive
of the point where squeals can be heard
and either left set at this point, or used
to control volume. Now, with SI to
the right, and Cl set at 50, rotate C2
over its entire range.
heard near the center of its scale.
The condenser CX connected between
terminals 3 and 4 of the coupling unit
should now be slowly turned out in
small steps until rotating C2 fails to
he receiver is now
CX should never be
touched unless tube V1 is changed.

In tuning, C2 will appear rather
broad, which is correct, while C1 will
be extremely sharp. This permits of
extremely casy logging, since C2 need
only be set approximately correct, and

rotated in_order to find a station.
The chart in Fig. 10 will help in pre-
Timinary tuning. The set will log defi-
nitely, and a station once heard may
be brought in again at the same set-
tings of S1, C1 and C2, providing CX,
CX have not been tampered with.

A click will be o)

Due to the sensitivity of the circuit,
a small amount of hand capacity may
be noticeable on C

This may be

LR, A

s s
sTATOR
u

TOP VIEW OF COUPLER
‘Shoing Disposion

O Connection Lugs.

u
Fig. 12.~Details for construction of the oscillator coupler used in the super-autodyne receive

overcome by grounding the negative
Flamect lind to' piping system, or it
may be compensated for by tuning-in a
station, increasing C1 slightly until the

volume begins to decrease, and remov-
ing the hands from the set. The signal
will then return to full intensity. It

Spring Brsss
BentTo Shape

1”::

SCILLATOR COUPLER
CONSTRUCTION DETALS

Acois
N0.2855C wre

LowerColl
[t 2 [

2 5
DIRECTION OF WINDING

will be evident in those few cases where
it may be encountered, only on weak,
low wave stations, and is seldom both-
ersome,

Where to Look for Trouble

One of the most exasperating things
that the radio fan has to contend wit]
in his enjoyment of the science is the
location of that elusive trouble that
seemingly defies all his efforts. Trouble
shooting in its best is a rather tedious
operation, but when it takes on the as-
pects of a jig-saw puzzle, with a hali-
dozen pieces missing, then the fan is
apt to get disgusted and call in the first
radio doctor that he meets.

How many of the fans who have
called in this highly-esteemed gentle-
‘man have noted that the first thing that
he does is to slip the plug in and out of
each jack. Well, this little trick serves
two different and distinct purposes. It
informs the “doctor” whether or not
he has plate current, and it also gives
him a look at the jack contacts without
opening the box. - Many times the en-
tire trouble can be traced to an imper-
fect jack contact. Often it is creeping
flux on the soldered ends, which effec-
tively shorts the circuits by destroying
the insulating properties of the little
pieces of formica piled between the

springs. Sometimes it indicates that
one of the springs is bent and not mak-
ing contact.

Of course if he gets no click at all,
the first thing he does is test his “B”
batteries and trace the circuit. If
everything shows O. K., he looks at
each and every jack and the immediate
circuits that run from it. Nine times
out of ten he can tell from just placing
the plug in the jack just about where
the entire trouble lies.

Lately, however, the radio trade has
been affected by a very strange malady.
It manifests itself in the gradual fall-
ing off of signal volume for no reason
whatsoever. This trouble does not
show itself in the manner of the ninety
and nine other radio troubles, but is
quict and well-behaved, but neverthe-
less serious enough to give the fan
something to crease his brow about.
After inspecting about four sets and
hearing four reports the same, the idea
that the tubes were “paralyzing” came
to the front. Questioning the oper-
ators of the sets did not show that the

————————
tubes had been burnt any lugher than
necessary—but was  this

It is most natural (or the fan to turn
his tube up the moment that he wants
more volume, and it is ofttimes done
unknowingly or thoughtlessly just to
increase the volume, and quite evi-
dently that is what has been done. The
remedy in this case is to “boil the
tubes” out, by placing them in their
sockets, removing all the “B” battery
from the set and running them at a low
value of filament current for about an
hour. Then, when the “B” battery is
replaced, take good care to see that
the filaments are left untouched when
additional volume is needed.

‘When the set gets noisy and starts to
“act up” under fairly good radio con-
ditions, remove the tubes from the
sockets and polish up the nibs of the
tube, and see that each spring in the
socket is firm. For no earthly reason,
outside of slight vibration, a screw will
work itself locse and cause no end of
trouble in bad contact.—N. ¥. Herald-
Tribune,
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The Three-Tube Rasla

How to Build this New Reflex Which Has Proven to Be
One of the Best for Broadcast Reception

i S————

T some time or other probably all

f us have sat in some friend’s

home watching him twist the dials of
his receiver on a hunt for some DX.
Presently we hear some more or less
squeaky music accompanied with cer-

by € of Philadeiphia Inguirer
A back panel view of the Rasla- three-tube set.

ortes

d wiring

tain other foreign noises. Our friend
then turns around and asks: “Isn
that pretty good, considering it is com-
ing from a station some twelve hundred
miles away?” And we reply
considering that it is coming n\c]\t,
hundred miles. But if we . were to
strike out the appendage, “considering
it is coming from a station twelve hun-
dred miles away,” how good would the
music be? Answer: Not so good !

After having tuned in a certain dis-
tant station several nights we soon lose
interest in those particular call letters
and instinctively we turn back
local reception for the rea
we expect from our rece
other words, it seems that we subcon-
sciously couple local reception with
good quality, which is what we sooner
or later demand from every receiver.

Another idea prevalent in the mind
of the radio public is that three tubes
are required for satisfactory volume
from a radio set.  While this is not
strictly true, except under very unfa-
A R
nevertheless remains that the average
man wants what he wants rather than
what some one else thinks he should
have.

These foregoing thoughts have had
considerable bearing on the develop-
ment of the e !uhe circuit.
In designing this st the aim has been

10

e e ———
to increase the number of local stations
available. Or, in other words, endeav-
or was made to design a circuit that
Wil b
within a distance of a thousand miles
or 50 with volume and quality compar-

Carefully note the layout of the various parts
of same.

able to that obtained from the stations
in the immediate vicinity.

A complete description with con
structional details of this set has re
cently been given by de Davidson

s
clearly indicates the wiring connections
needed, Figure 3 shows the panel lay-
out. The set can be assembled in a
7x18 inch cabinet. There are seven
terminals to appear at the back of the
cabinet. Reading from left to right
they are Ant. <1oun), Ant, (short),
snd, —A, +A, —B, F-B. These ter-
minals should bé mounted b a bakelite
strip_and supported so that the ter-
minals do not come in contact with the
wood.

From the binding post marked A

run a wire to cach socket terminal
marked +F. From the binding post
marked —A run a wire to the wire

connecting the two rheostats together
Join the other terminal of the left hand
theostat to the —F terminal of the first
socket. The —F terminals of the other
o connected to the free
terminal of the second rheos
ment control switch may be inserted in
the positive or negative lead if desired.

The wiring of the two antennae and
the ground terminals is obvious and
needs no further comment.

To wite the first grid circuit: From
Cl two wires are run, one to the vari
able plates of the first large tuning
condenser and the other o the fixed
plates of the first balancing condenser.
C2 is connected to the fixed plates of

nr?{

sa
oy
ool

Fie. 1.—Sehematic witing dingram of (he Rasa et.

the designer, in the radio section of the
1’/’1?04]{///!1(1 Imlmrrv Mr. Da .
e follows
e SRl
needed to_ build and wire this circuit.

SOE P e e e
relation to the other parts. It also

The set
wing sither this o the layout wiring dingrs

gan b wired (o correspond.

the first large tuning condenser and
also to the first socket grid terminal.
From —A of the tuner run a wire to
the —T terminal of the first Socket
ik ettt iner B e .
nected as follows the P termi
to the first socket terminal marked }’
then connect the B terminal to the —B
binding post. Cl is connected to the




variable plates of the second large tun-
ing condenser, and from this con-
denser terminal wires are run to the
variable plate of the first balancing con-
denser and to the fixed plates of the
second balancing condenser. €2 is
connected to the fixed plates of the sec-
ond large tuning condenser and to the
second socket grid terminal. The
terminal is connected to the G terminal
of the 10:1 audio transformer

To connect the “CR” transformer
join the P terminal to the second socket
P terminal. The B terminal goes to
the upper terminal of the double circuit
jack. Connect the G terminal to one

end of the crystal detector. The F ter-
minal goes to the P terminal of the
10:1 audio transformer. The F ter-

minal on the primary side of the 10:1
audio transformer is connected to the
other end of the fixed crystal detector.
The F terminal on the secondary side
of the 10:1 transformer goes to the
—A binding post. mf. fixed
condenser is connected across the two
secondary terminals of the 10:1 audio
transformer. Then run a wire from
the movable plate of the second balanc-
ing condenser to P on the CR trans-
former.

To complete the wiring of the double
circuit jack connect the terminal next

condenser (.002 to 005 mi.) across the
o ittty of “the double
or to wires leading from them

s e e
former is connected to the third socket
G terminal. The remaining F terminal
of this transformer goes to the —A
he upper terminal of
the single circuit jack goes to the third
S n o The wiring is com-
pleted by joining the —B and plus A
binding posts.

binding post

One CR Rasla transformer (new
type).

One Rasla tuner.

One Rasla tuner, type TD.

One Ragla fixed detector.

Two Rasla “Lo-Cap™ condensers.

One Modern 10:1 audio.

One Modern 4:1 audio.

['wo 20 ohm rheostats.

Three sockets.

One single circuit jack.

Frontview of the three-tube Rasln
nd for tu

The Parts to Obtain
The parts needed for constructing
this set are inexpensive and can be pur-

The first large dial is for the antenna tuning and the
% the radio-fre

ateney transformer,

One double ¢
Two 1317
(.00029).

cuit jack.

plate  condensers

to the top to the P terminal of the 4:1
audio transformer. The bottom ter-
minal of the jack is connected to the
plus B binding post and to the bottom
terminal of the single

maining double jack R S
the F terminal on the primary side of
the 4:1 transformer. Connect a fixed

Fig. 3,-A combination panel and basebourd lnyout, ahowiae:the Iéeationand intireamnsctions

ed at almost any radio store. The
hould all be of reputable
manufacture since they determine to a
areat extent the results to be obtained

One 7x18 cabinet.

One 7x18 panel.

One baseboard.

of all parts in the three-tube Rasla rece

One fixed condenser (.00025 mf.).

One fixed condenser (002 to 005
mf.).
T'wo four inch dials.
Seven binding posts.

i cirenifénill be Fouito el &
usual merit in bringing in DX stations
on a speaker. It is designed to work

11




best with a short antenna (50 to 80
feet long, including lead-in). An in-

condenser in the antenna lead. Six
volt tubes should be used with about
90 volts of B battery.

door antenna will give very satisfactory

w
i

“o-do- -

Ji
.@I

o8

Fig. 3.—Panel drilling layout of the set, giving dimensions for drilling the holes,

results. If a longer antenna is used it
may be necessary to insert a 00025 mf.

Little or no skill is required to op-
erate the set. A station once logged

can be again brought in by merely du-
plicating the two dial settings.

For most wave lengths the right
hand balancing condenser should be
left fixed at about maximum capacity,
the volume being controlled by the left
hand halancing condenser. On very
high or very low wave lengths the sec-
ond balancing condenser may need ad-
justing.

Use care in adjusting the two rheo-
stats for maximum reception. If the
rheostats are turned on too much the
volume will be decidedly decreased.
Should it be difficult to control the set
by means of the small variable con-
densers in order to obtain clear undis-
torted tone production, it is advised to
try disconnecting the .00025 mid. fixed
condenser from across the secondary
of the 10:1 transformer,

An Easily Made Loop-Setting Chart

Log of Stations Indicates Position of Loop

ERE’S an idea for use in logging

your loop receiver as suggested
by . in‘a recent issue of the N. Y.
Evening World. One card suffices for
a_direction finder, station finder and
dial-setting record.

First draw, on a square of white,
heavy cardboard, a design like that
shown in the accompanying illustration.
The size that this is to be is determined
by the diameter of the base of your
Ioop, so that the base sets ‘within the
inner circle.

Next number the small spaces in the
second circle from 1 to 64, or as many
as you make spaces for on your card.
Now cut out the design in circular
form, leaving about half an inch margin
outside the outer circle.

‘With a compass set the chart so that
the arrow in the centre points north, or
toward any fixed object whose location
you can easily remember. Then place
Your loop in the centre.

As you receive a station on your
loop, print the call letters of that sta-
tion in the space within the outer circle
that is .in exactly the same direction
that your loop is pointing. In the next
inside space print the dial setting (your
‘main tuning dial) at which the station
is received. The next inner space is
for setting down the wave length of
that station. The numbers are for
identification of loop settings in listing
on another card or paper other stations
that may be received on the same set-
ting.

1f you prefer, instead of listing wave
12

lengths and dial settings, you can uti-
lize all three spaces in cach line for

S

The first method,
however, is usually preferable and how

call letters only.

“‘\%“"Il%
NS

e &K
SepgpEaet

A RT
e

entries are made is illustrated on the
chart herewith. It is, of course, un-

Iltustration by Courtesy
of N. ¥. Eve. World

derstood that this chart is accurate
only if used in one given location.



The Hoyt Augmentor Circuit

An Interesting Receiver for the Experirne;lter
Has Several New Features

n——————
VERY mlere:tmg form of radio
frequency r as described
herewith by ]wu Houyt, is pre-
sented by Radio News, “iven Yotk
Slgunl nugmentdtmn, as the name im-
plies, is a system of radio frequency
pl o o magnification in which
the initial signal is augmented by a
properly phased signal impulse of ex-
actly similar character ; this reinforcing
impulse, however, has as its source a
circuit which is entirely independent
from that in which it ultimately comes
to add its effect. The details of this
action and reaction will be seen shortly,
so for the moment suffice to say that
the general electrical characteristics to
the ear—or from an audible point of
view—are somewhat similar to the well-
known regeneration system. Although
it will be obvious shortly that this ap-
parent similarity ends with the audible
characteristics, and that, unlike regen-
eration, the circuit does not radiate en-
ergy, cannot be made to distort a signal
and is not subject to body capacity ef-
fects.
The distinguishing features of this

Rear view of x

2 = 1,
DR onitorminss b s “conitensors 10, RT. {ub
Jementor inductances 1

, antenna coil: 2 and 4, variable condenser

new system might be set down in the
following fashion :

types of radio circuits. This resem-
blance has led to its being confused
vith those circuits by the casual ob-

‘he variable coupling between
the “Booster” and the grid coil (desig-
nated LD on the diagram) bears an
oulw:ud similarity to the tickler form
s ‘second: the parallel

Fig. 1. The “
fanctions as both

in_which the tube
and R.F. amplifier.

& Emrcmc selectivity.
2nS ty.

3. 'lonc qudlﬂ.y

Whatever degree of popularity it has
attained and is attaining can be attrib-
uted to these three qualifications.

The Fundamental Circuit
The fundamental augmentation cir-
cuit shown in Fig. 5 bears a striking
superficial resemblance to two familiar

primary_coil; 5,

i1, detector tu .-..mm.., e

dls[}osmon of the two tubes, one at
cither end of the secondary inductance,
appears to approximate “push-pull”
circuits. The following description of
the operation of the augmentation sys-
tem may be of some assistance in dis-
pelling those illusions.
n incoming wave of radio frequen-
.y energy passing through the primary
coil (P) coupled to the secondaries LA
and LD, would cause a corresponding
voltage “variation across the outside
terminals of these secondaries which
are connected to the grids of two tubes.
This voltage would be of opposite po-
Tarity or phase at opposite ends of the
coils. ccnsequemly, the grid of one of
these tubes would receive a positive
charge, while the other would be acted

plong ack: 6, flament switch: T, amperites:
DA frig MR A




upon by a negative impulse. Now, one
of these tubes is cunner!ed as an ampli-
fier and the other etector (having
a grid condenser in m grid cireuit),
therefore, when the amplifying tube is
acting to magnify the posifive impulse
the detector tube is mnnlt,u\umsl) rec
tifying or detecting the accompanying

therefore, a logical conclusion that the
tube should be so connected in the cir-
cuit that it could perform additional
duty.

By the circuit combination shown in
the diagram, Fig. 1, the augmentation
tube is made to function hoth as a radio
and as an audio frequency amplifier.

0oz e

Redmperites

Fig. 8—Circuit dingram of the Augmentor roceiver.

D is the defecior tube and A the aug-

lentor tube.

negative flow. Here the “Booster” coil
comes into play, the magnified energy
of the positive charge appearing in the
plate circuit of the amplifying tube
passes through the booster coil, where
it is placed in the proper phase to lend

Panel view of Augmentor receiver.

its additive effect or augment the nega-
tive impulse at that moment being de-
tected. The degree of this augmenta-
tion is regulated by the percentage of
coupling.

This may be called a reflex arrange-
ment, although the performance char-
acteristics are somewhat different.
After the signal has been detected in
the detector tube and changed from a
radio to an audio frequency impulse, it
is communicated to the primary of an
audio frequency transformer whose
secondary has been connected in series
with the grid lead of the augmentor
tube. In this way, audio_frequency
voltage variations taking place in the
primary of the transformer are tran
ferred to the grid of the tube after hav-
ing been magnified or “stepped-up” by
the transformer. Upon reaching the
grid of the augmentation tube these
Voltages cause an increased current to
flow in the plate circuit and this is ac-

Fil,
Det6rid

Booster
ol

Aug G

Y LAZ20Turns #260.5C
fator

7 Turns #260.5C.

.

All windings are in counter~clockwise
Girection Tooking or This.
refers to rotor when af maximur
coupling

Booster Coil
28 furns #2805.C.

Pig.  the inductances
for the. ngmentor. recelv.

The four-coil arrangement is here shown

‘actail.” Carefully note the directions
the windings. Construction of the
inductances for the auzmentor receiver.

The “S” Circuit
The, feeble radio frequency currents
traveling through the augmentation or
amplifying tube do not_begin to load
this tube to even a small degree of its
amplification ~possibilitics. It - was,

14

companied by an increased response in
the phones.

A small condenser connected
across the terminals of the secondary
of the transformer to permit the in-
coming radio frequency currents to

reach the grid of the tube. These cur-
rents would otherwise he retarded by
the choking effect of the secondary
winding.

“Apparatus and Values

In the diagrams referred to in the
preceding  paragraphs, the. various
pieces of apparatus have been desig-
nated by symbols and no values have
been shown. These values will be
given later or will be found on the wir-
ing diagram for the four-tube receiver
—the symbols used are herewith ex-
plained :
LA—Augmentor inductance

P—Primary
LD—Detector inductance
A—Augmentation coil
The above four windings make up
the augmentor coil
VC—Variable condenser
A—Augmentor tube
D—Detector tube
— Amperites
GC—Grid condenser
GL—Grid leak
_Bypass condenser

AFT—Audio transformer

The circuit. that slows the fundamental
principle of this interesting receiver.

The x.x]ucs for all of the v:
ces of apparatus except the grid Teak
(variable), B e e e
6 megohms; the variable condensers,
which are of .0003 mfd. capacity, and
the coils, which will be given later, have
been shown on the schematic diagram
of the four-tube set.

It is important that the bypass con-
denser in the semi-reflex stage be of
rea:(ymhlv accurate 0025

mf

S et i e
ey
ince the Augmentor circuit is ex-
Lqmcmalh stable, particularly in the
er of filament control, it is con-
e e operation is secured
through automatic filament control de-
vices, such as the amperite, than by
manual control of rheostats.
ne wave-length condensers
all means be given prefer-
ence, and yernier attachment or vernier
dials will be found necessary.

Sirenit Wiring

The augmentation system can be
built up into receivers comprising any
number of tubes from two to the prac-
tical limit, or, in other words, it is a
principle of operation or foatoen
circuit to which radio frequency and

(Continued on Page 18)



A Powerful Six-Tube Super-Heterodyne

Can Be Readily Assembled at Home

A()\'U with the increased power
of broadcast stations and a_de-
cision of the Department of Com-
merce to turn loose the big broadcasters
to down mlm quuc by “their own in-
crease of po sets of the selectivity
of thc ~I|pu hetemdme are quite the

e beauty of building or owning
per is that one may have the sati
faction of knowing that one’s set will
give as much selectivity, clarity and
volume as any.

These, in the order above mentioned,
are what one PR from a well
constructed sef

Che set
herewith i
peared in the St. Louis Dai
Democrat and is similar in
to the standard
reuit
slightly, however, in a few
minor details, which male it more de-
sirable from a standpoint of economy,
simplicity and portability,

eseribed® ARt illustrated
which recently ap-
¢ Globe
ciple
stuper-

from Standard Parts

Antenna System

It has been found by experimenting
with various types of antenna systems
that the short antenna of 15 or 20 feet
of No. 18 wire gives far better results

Itustral

A Tront view of the completed receiver
he

showing

over a hundred hours of intermittent
operation.

Perhaps the most important consid-
eration from the viewpoint of economy

is the small consumption of current

tions by Courtesy of St. Lovis Duily Globe-Democrat

ghe taning and gucllaor dial at the lft and

Theostats and potentiometer ai the roe

than as a loop, and is practically as
portable, since it may be erected most
anywhere with very lttle difficulty. Al-

from the “B” batteries. This has been
reduced to the barest minimum. with-
out fhi The six

saerificing

0000

A <
Wiring diagram of the powerful

It will be L circuit dia-
gram that tw f medium fre-
it el

this is that a third a\i”g nf medium
frequency amplification does not suffi-
ciently improve the sensitivity to wi
rant its use in this set—bearing in mind
that economy, simplicity and portability
are the advantages which this “super”
are supposed to have over the average.
Then, too, from a standpoint of per-
formance, it has heen proven that two
stages of intermediate frequency excel
three for quiet operation, especially
when interference is prevalent.

o super-heterodyne.

s 4
The constants of the cireuit are piven
though a loop is not recommended for
this set, it may he used with a fair de-
gree of success.

Small Battery Expense
Another advantage which will be ap-
preciated by the operator is its very
modest current consumption. With ail
six tubes lighted to proper brilliancy,
the current drawn from the “A” bat-
tery is only about thirty-five hundredths
(:35) ampere. Six ordinary 1%4-voli
dry “cells, connected in two parallel
groups of three cells, connected in
series, will provide current enough for

5 80 G

i the Tist of parts for the set.
cubes consume only about nine Sl
peres in the plate circuit, as compared
T fosiymeniis thirihy il cond
sumed by other “supers.”

One stage of audio amplification,
provided the correct transformer is
used, is suffici e comfortable
volume on all signals with the “super.

A second stage is very seldom neces-

sary or satisfactory, unless a separate

“p battery is used.

Cho

The reader will note that all the prin-
cipal parts used in this set are General
Radio. There are, of course, other

15
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parts which may be used, but the writer
in building this set could not very well
try out all of the countless combina-
tions, and is not prepared to suggest
substitutions. The numbers refer to
types.
Necessary Parts

Before studying the construction of
this “super”
over this list of parts, which are neces-
sary to build the set and note the code
references to the instruments as they
are mentioned in the instructions.

it would be well to look .

Pair Good Head Phones

Now comes the question of a loud
speaker and the writer must leave this
entirely to the individual. Speakers
vary widely both in price and quality
of reproduction. They should be com-
pared on signals which show up both
high and low tones. Tt is best to actu-
ally compare them on the same signal.
The new hornless cone types have
proven very satisfactory with this re-
ceiver.

Rear view of the completed six-tube super-heterodyne assembled from standard parts.

2 0005 MF condensers C-1, C-2.
2 271 MF transformers T-1, T-2.
T1 331 (30 ke) tuned transformer

30 ohm rheostats R-3, R-5
200 ohm potentiometer R-4.
6 299 sockets.
1 277-C inductance coil L-1.
1 277-D coupling coil X-2.
2 dials.
1 condenser .5 M. C-6.
! battery switch 8-1.
2 open circuit jacks.
2 Dubiler 60-C grid condensers C-3

3.
1 285 audio transformer T-4.
2
iy

1 2 megohm grid leak R-1.

1 5 megol\m grid leak R-2.

0005 ﬁ(ed condenser C-7.

10 Bmdmg post

1 Bakelite p.mel 7x21x3-16."

A shield is strongly recommended
to cover the base of the set and part
of the panel that supports the oscilla-
tor condenser, C-1. It is important to
shield this instrument in order to pre-
vent body capacity effects.

The cabinet is, of course, up to the
builder, but a set of this caliber should
warrant a good cabinet, which should
cost somewhere in the neighborhood
of

of $10,

Accessories
6 UV-199 or C-299 vacuum tubes,
6 dry cells.

245-volt “B” hatteries.

14%4-volt “C” battery.
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Constructing the Set

Wind one turn of No. 22 to No. 26
cotton or silk covered wire around the
lower end of the coupling coil L-2.
This furnishes the coupling between
the first detector V-2 and the oscilla-
tor V-2. Be sure that this turn is at
the ground end of the coil and wound
in the same direction as the coil wind-
ings. The approximate location on the
cml and in the circuit is indicated at

in the diagram. In laying out
the panel place the condensers close
enough to each other so that the tuning
dials may be watched simultaneously
when the set is being operated.

Place the hole for the shaft of con-
denser C-2 in the center of the height
of the panel and three inches from the
left edge as you face the front of the
panel. Eight inches from the left edge
of the panel center the shaft hole for
the oscillator condenser C-1. Four
inches in the right of the center of this
(L-1) shaft hole place rheostat R-3.
Two and a half inches further to the
right draw a vertical line perpendicu-
lar to the bottom edge of the panel and
upon the line locate the centers for the
shaft holes for potemmm(ter R-4 and
battery switch The potentiometer
may be one and a half inches below the
center. Two and a half inches to the
right of the above described vertical
line drill the hole for the shaft of
rtheostat R-5. Two and one-half inches
from the right edge of the panel draw

another vertical line perpendicular to
the lower edge of this panel and on this
line place the two jacks one above the
other about two and one-half inches
apart. Shaft holes for the condensers,
rheostags, potentiometer and battery
switch should be three-eighths of an
inch. Those for the jacks should be
fifteen-thirty-seconds of an inch, All
other holes can be made with a No. 25
rill.

After the panel is drilled and coun-
tersunk wherever necessary it should
be rubbed down with very fine emery
to remove the glos

Then it should be rubbed with an
oily rag to overcome the grayish effect
and restore the panel to a smooth satin
finish. If the panel is to be engraved it
should be done at this point.

Shielding the Baseboard

The next step is to knock out a base-
board 19 inches by 9 inches of $§-inch
stock, preferably soft white wood, since
this is easily workable and free from
knots. A thin shield of copper should
be placed over the baseboard and be-
hind the panel to shield the two con-
densers, as shown in the illustration.
This does aw:n with lmd» capacity
effects and serves
@ity mphﬁe, it wiring
to a great degree.

Mount the apparatus on the
and place the panel and baseboard to-

gether. Then the parts may be mounted

on the baseboard without difficulty.
The arrangement in the illustration
seems to be most satisfactory from a
standpoint of ease of assembly and effi-
ciency of operation.

Now you are ready to wire. Prob-
ably the best material for this purpose
is bus wire of a medium size and rea-
sonably soft, so that if bends have to
be straightened out and relocated the
wire will not break or crack. The leads
from grids and plates should be kept
well separated. This actually adds to
the efficiency of any multi-tube re-
ceiver.

Contrary to geneml custom, an open
circuit jack is use he pri-
S it ol Uiy Gl
adio audio transformer is so high
that it does not appreciably affect the
ignal intensity when shunted across a
pair of telephone receivers. Conse-
quently the wiring is somewhat simpli-
fied by the use of the open circuit jack
and the receiver may be used either
with head phones, loud speaker or
both.

No mention has been made so far
of the fixed condenser indicated in the
diagram at C-4. This condenser is
built into the tuned filter transformer,
T-3, :md no external capacity is neces-
sary h

This mper —heterodyne is one of the
simplest sets to wire after the layout
is determined. After completing the
wiring check it carefully and connect
the antenna, ground and batteries.

(Contined on Page 21



Learning the Code by Listening

A Long-Wave Tuner for the Reception of Code
Transmission Over Long Distances

HE average broadcast listener,

popularly known as BCL, has been
educated by bitter experience regarding
the distance-getting propensities of va-
rious radio receivers. gullible in-
dividual who still has faith in the old-
fashioned Santa Claus usually wakes
up sooner or later to the fact that
European stations received in testi-
monials and the same stations heard in
real life are two widely disassociated
things. There is, however, a bright ray
of hope for lhc (|1<||1||smned fnn in an
article in Conn.,
wherein it is pom(cd uuc (hal an ex
tremely simple set will suffice to bring
in the high-powered European stations
transmitting commercial code.
really not any great mystery ; however,
read the article and be informed.

ave you ever wondered what “this
code stuff” was about? It isn’t hard to
find out and there’s endless interest in
it after that. There are plenty of times
when radiophone broadcasts get mo-
notonous, but there’s never a time when
there isn’t endless variety and enter-
tainment in the dots and dashes.

Where the Charm Comes In
Have you ever noticed that after a
while even a seven-tube broadcast re
ceiving set has reached its limits
there isn’t anything more to accom-

foie g iy

Tt

NoTE - Size oAl £ agree mith ype ofhindng pestused.

TERMINAL BLOCK SEEN FROM THE BACK OF SET

vare-Fosts VA"and 8 “are comected lagather as shoan.

ARRANGENENT OF COMPLETED TERMINAL BLOCK.
SEEN FROM THE BACK OF SET.

Details of the binding post strip.

plish? When you have logged stations
all over the United States—Canada—

uba—perhaps a few in Europe—
that’s all, there isn’t any more.

Not so with the telegraphic signals;
you can log them with a single recei
ing tube and yet never come to the end
of the possibilities. Up at 17,000 me-
ters there's th: steady whistle that
wavers up and down in the form of
dots and dashcsflhat. 's NSS, the naval
station at Annapolis, Maryland. A bit

further down is a fainter signal from
YN at Lyon, France, which works at
15,100 meters, and still a bit below
that are KET at Bolinas, California
(13,345), WII at Chatham, Mass.
136009, NPM at Honolulu (11,490),
Mass. (11,600,

3
28

WSO at_Marion,

POZ at Nauen, Germany (12,000)—

Iiustrations by Courtesy of QST (Hartford, Conn.)
The Long Wave Receiver

but why go through the long wave-
band? .y are scattered all over the
world and can all be heard over amaz-
ing distances, for these stations are
built for daily transoceanic work and
the talk that goes between them is of

national and international interest.
Some of them speak slowly and dron-
ingly—as if designed for the beginner
—others race along with machine-
sending at such furious specds that the
words become bursts of sound and sen-
tences are mere buzzes. No man can
copy such matter, but there are ma-
chines that attend to it and make tape
records. These are the stations above
5,000 meters.

Next below that there are great
groups of somewhat smaller stations;
the Federal Telegraph string that han-
dles messages up and down our West-
ern coast, the United Fruit string that
furnishes gilt-edge communication over
Central America and the Gulf of Mex-
ico, our Navy Yards that mostly sign
calls beginning with NA, NP or NG
(depending on_their location on_the
Atlantic, Pacific or Gulf Coast), the
Postal and Army stations that sign a
variety of calls ‘and handle much of
their traffic in weird cryptic terms that
the rest of us cantot understand.
These stations are in general between
5,000 and 1,200 meters.

Then comes the biggest group of all
—the almost countless shipboard sta-

e —

tions and the great system of shore sta-
tions that work with them. If these
stations are American they will be
working above 600 meters, usually be-
tween there and 2,600 meters. If they
are foreign they are likely to be work-
ing anywhere—including the 450-meter
wave right in the center of the broad-
cast band. Many a time American sta-
tions are damned for horrible noises
that actually come from an ancient
spark set on board a_ British, Spanish,
Ttalian or French ship that is just off
our coast. Here again—wouldn't it be
interesting to be able fo make sure who
he was and where he was?

Then there is a blank—600 to 200
meters contains practically no radio
telegraphy, but below that there are
signals a-plenty, all the way down to
5 meters—and they come from every
civilized country and from a few others.
to

But—

Yes—that’s pretty fine—but what
good is it unless I know the code?

h, pshaw!—the world is full of
folks from 15 to 75 who have learned
it—why can’t you?

The answer is—you can learn it, and
here’s how.

How to Learn

ere are several ways to learn.
Pnsﬂhly the best way of all is to start
in with someone that can send well
with a key and buazer, and have that
person spend a lot of time teaching

The cireuit used.

you. This is all right if he has nothing
else to do but to wait until you happen
to feel like taking a lesson—but there’s
the rub.

The next best way is to listen to the
slow-moving long-wave _transatlantic
stations, for they are always sending,
and you can-take a lesson when you
want it.

The listening can be done with the
simplest set in the world, and now we
will discuss that.
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The Simple Long-Wave Receiver
he set is (we hate to admit it) a
“single circuit” affair. It isn't single
circuit for any reason except that such
an affair is cheap and easy to make and
it cocd canueh o oo o
The diagram, photograph and list of
materfals explains the whole business,
siothing more is needed, hook up the
set, turn on the filament and tune in
NPL or WSO—then start spoiling
aper and pencils.

N<xE<c-0nD00Z

Continental telegraph co’e.

f you keep at it the dots and dashes
will Begin to make words and sentences
after a few nights, and after that you
can start listening to the talk of the
world instead of the United States
alone,

And That Isn’t All, Either——

Of course, you needn't s the
long waves any longer than it takes to
learn the code; after that you can drop
down and listen to the crisp, laconic,
ship-to-shore conversations that go on
at every port of any importance; you

can hear the cryptic letter-group code

of the naval stations, and finally you
can drop down and hear 92T at Min-
neapolis working other amateurs in 8
or 9 countries, or you can go clear
down to 21 meters and hear John
Reinartz working across the continent
in broad daylight to Willis at Santa
Monica, California, with a power that
makes broadcast stations seem enor-
mous.

Of course, the simple tuner shown
here will not go down to 21 meters—
but it will go down to the Navy an(l
stations (1,200-2,600 metes
use a 300-turn honey-com c: od it
will get down to the ship-and-shore
stations with a 100 or 150 turn coil.
After that you are in Citizen radio, anrl
that changes every 30 days, so we can’t
tell you what you will need by the time
you have learned the code.

Come along and let’s see that part of
it together.

List of Materials

Nine feet of tinned No. 14 “bus”
wire.

One good variable condenser, having
capacity of 1,000 micro-microfarads
(001 microfarad). This set used a
type 247-B General Radio Condenser,
but the make does not matter.

Four brass angles to hold the con-
denser to the baseboard. % x
angles may be obtained at th A
store.

Onie good Socket, the set used Gen-
eral Radio type 156.

One 30-ohm rheostat, the one shown
is General Radio type 301.

One mica bypass condenser.
1,000 micro-microfarads (.00
farads one shown being Dnhiher
type 600.
Orfe mica_(do not s paper) grid
umdcmer with gridleak mounting. The

wn s Dubxher type 601, ca-

pasity 250, micro-mierofarads (00025
microfarads

One gridleak, resistance 2 megohms.

l-’Ll)dCﬂ\'

Electrad or Durham Leak Recom-
mended

6-1 General Radio 138-W binding
posts or 6 8-32 roundhead brass ma-
chine screws with 2 hexagon nuts each.

One basehoard, 1 in. thick by 7% x
12 in.

One rubber or bakelite strip 2
X% in.

One single jack, open circuit type,

arter or Federal can be obtained any-

where.

One single coil-mounting not piv-
oted

One 1,500-turn coil (5,000 to 15,000
meters).  Other coils listed below.
Screws, solder, etc.

The coil mounting and the coil can
be obtained from Sears,
Co., Montgomery Ward & Co
ranston, Tnc, Buffalo, N. V. The
Coto Coil Co., Providence, R. L,
i R i
cisco. For the commercial ship and
shore stations a 100 or 150 turn coil
may be used, for the 1,200-2,600 meter
stations a 300 or 400 turn coil js cor-
rect. A 750-turn coil will bridge the
gap_from 2600 to 5,000 meters, hus
including the high-power shore s
tio

ions.

The Hoyt Augmentor Circuit

(Continued from Page 14)

audio hexkuulcv amplification can e
added af

FlFe 9t itk ke s
four-tube set is shown in the illustra-
tion, Fig. 3, and a rear view photograph
of a five-tube receiver of this type is
shown in Fig. 2. This receiver is ex-
actly the same as the four-tube, except
that one additional audio frequency
stage las been added.

his rear view photograph, Fig. 2,

S e preferred
arrangement of the physical apparatus,
the relation of the augmentor coil to
the condensers and indicates how ad-
mirably this receiver lends itself to
cable or “harness” wiring.

Coil Construction

Tig. 4 s an illustration of an aug
mentor coil wlncll has been rqu«fned
around standard sizes of tubing and of
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simple solenoid winding with the object
in view of affording a_construction
which can be nu(le up in the home
‘While the low-loss coils manufactured
expressly for thu e quite nat-
urally to be preferred, nevertheless,
there are those experimenters who pre-
fer to construct their own coils and to
those who carefully follow the data
given, a very satisfactory set of coils
e e i B
tions.

The rotor consists of a 1}4-inch
length of 3-inch outside diameter ake-
lite tube, while the stator is a 274-inch
length of 336-inch bakelite tube.

The augmentor coil is wound on the
rotor and is made h\' winding 28 turns
of No. 28 D.S.C., beginning “the wind-
ing 1/16-inch from tl\c ulzv

"The LD or detector inductance is
et o beginning

7/16 inch from the edge gud comistc
of 20 turn of No. 2 DS.C. wire.
B L R
the LA or dugmculur inductance is
completed by winding 20 additional
turns of No. 26 D.S

e Pov pelifiing iding s ok
in the center of the 34-inch space above
referred to and consists of 7. turns of
No. 61 SC

The ection nf the turns of the
\vmdmg5 e R B
Fig. 4, as well as the proper terminal
i

When the rotor is assembled in the
stator, it should (at maximum
«nnphn ) mount so that it will be mid-

of the stator, or in other words,
i G icr T RIOR e ol
Side edge of the stator tube. This is
<hown in the dra
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A Well Designed Short Wave Receiver

A Practical Set for the Amateur Who Desires Sensitivity
without Too Great a Loss in Selectivity

HE broadeast eraze is so wide-
pread and all-important (to broad-
cast listeners) that we are apt to over
look the question of amateur reception,
which is equally important (to the
amdteur). An extremely sensitive all
generally  efficient receiver for short
waves has recently been described in
detail by R. E. Bogardus and R. A.
Eradley in Wircless Age as follows:
e found, during many years
ion, that invariably,
heing read
there came a ~|)\'\h of static or some
other signal th ays just made
ougiimeeternce FESmIEEe ine sie
red. That usually caused
mwm i el
usually the first person that spoke to
us afterward wondered what had hap-
pened to cause such an outburst of dis-
arreeableness.  Well, who wouldn't,
when we turn out the lights and hold
our breath in order to copy those elu-
sive signals? [Even the scratch of a
1 made trouble ct times. Is it not,

when a weak

ciently does what is requested of it,
but still there remains the code work
which apparently insists on being very

above 300 meters—but below this point
so much was to be desired that we
been spending many, many * nights

A front view of the completed set
ints an

weak. So, with the broadeas feld well
taken up by high-powerec
came too crowded and down the wave-
length scale came the lower-powered
sets. On these lower wave lengths our

The balanced layout of the tuning controls on the panel
attractive appearance.

chasing the solution to its den, where
capture was possible arid eventually
accomplished through a hint on an en-
tirely different condition, though the
idea needed developments. The idea

Relationship between instruments is ¢l

therefore, natural to look around for
some method of boosting those weak
signals cfficiently? We looked and
looked, worked and worked, but some-
how we always just missed it or were
just beaten to it. We were still with-
out that simplicity that is so necessary
in telegraph work, especially on waves
used by the amateur over the enormous
space of a couple of hundred miles.
Then broadeasting came along with
the result that better apparatus has
been produced, most of which effi-

rly shown.

Htustrations by Courtes

There 5 no need for & pancl |

sets just would not efficiently tune in
the signals and remain stable. We
hunted for better condensers and finally
got them—then coils, and got them
also—but as much as we improved,
just so much more, and many more,
weal signals we heard. We looked and
worked, but it was elusive. It had
been a subject of long experimentation
and, frankly, not one of great success.
In fact, the efficiency of a genuinely
good broadcast tunef of today leaves
little to be des at least on waves

this photo gives the constructos full deta

of Wireless dge (Newe Vork)

came from a noted New York ama-
teur, who does not wish his name pub-
lished, and by the natural sequence of
orderly experimentation the results de
scribed in this article came into being

Due to the many and varied cond:
tions existing in the receivers of our
readers, we helieved it would be best to
simply describe, as far as possible, our
own final work and leave the applic
tion of it to the individual. The im-
proved circuit demonstrates_the
treme need of increased initial

grid
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voltage on the average detector tube
and as finally worked out the circuit
proves more efficient the lower the
wave length operated tpon.

First, T will consider the very short
wave band—that of 40-43 meters—as
et hardly noticed except for small bits
of scattered use. Then we will cover
the medium and extremely popular
band of 75-85.6 meters as well as that

0

This is the way the secondary inductance is
app

interesting lower band used by broad-
casters, Some very fine programs are
relayed on this band without public
knowledge because the average receiver
will not go below the 300-meter point
efficiently. Last, but not least, the slight
change for the regular broadcasting
band will be investigated for those who
wish to slip below 300 meters.

For the very short band, 40-43 me-
ters, Fig. 1 gives the cumplem circuit.
One step of amplification is shown,
but for loud speaker operation an addi-

closure, the main and the important
section. We used a standard Bremer-
Tully Short Wave Tuner, normally 50-
150 meter range, using a 0005 mid.
condenser with vernier. The standard
connection gave the range of approxi-
mately 55 to about 280 meters, due to
the wiring in the set, the larger con-
denser and the mutual tuning of the
primary circuit. Using gruund instead
of counterpoise, the lower bands, 40-43
and 75-85 meters were covered by re-
winding the secondary with 8 turns of

0. 18 double cotton covered wire,

LIST OF MATERIALS

One 7” x 18" x 3/16” Radion Panel.
One Standard Bremer-Tully Tuner.
One 000125 mid. Bremer-Tully. Cond

w Los:

One 0008 mid, Bradlc)dens:r

Two Howard Soc}

Two Bradleystats.

One Bradleyleak and grid condenser.

One, Carter switch Sigle Pole Double
Throy

One Pacent Filament Control Jack.
Three Utravernies

One recision. By-i e Condenser.
Seven Binding Poss, e

One Cabinet.

which occupied the entire space on the
coupler form, being spaced approxi-
mately one-eighth inch apart. Now
tap in the center, or the fourth turn
(see diagram Fig. 2). “Y” has four
turns and “Z” has four turns. Using
the .0005 mid. condenser, the tuning is

friends have waves on both sides of
ours, therefore we will not confine our
range to our own waves. Note the
placing of the wave changing switch,
‘When p:mg four turns of the coil the
lower 15 degrees range is broad-
ened out to cover a greater part of the
scale. Throw the switch up to cover
the entire coil and immediately we con-
dense the scale reading, but materially
enlarge the range of the tuner. Wit
this connection in use the tuner will
satisfactorily cover the middle band of
75-85 meters and well below the 40-43
meter band, In fact, it will tune to the
natural period of the entire coil. This
fundamental frequency is controlled by
the minimum capacity of the condénser
and its allied circuit, below which the
tuner will not function. This holds
true, even if the tapped portion of the
coil only is being used. It will be well
to note that this fact governs the mini-
mum tuning range of any circuit unhz-
ing inductance and capacity. Low
tuning ranges may be had only by 1]
lower values of inductance,
while the upper range is largely con-
trolled by the values of capacity used.
The tickler of the Bremer-Tully Short
Wave Tuner does not have to be
changed, but a variable grid leak is
absolutely necessary, and must be ad-
justed for each band; that is to say, the
tapped range will have one adjustment
and the entire coil's range will have
another. This, our friends, is the secret
of the smoothness of reception. Should

The whole works of this new receiver. Short

tional step may be added. There is no
need of showing that because it is only
a repetition of the first step, and all of
you have built two-step amplifiers be-
fore. The tuner is the main thing in
this article.

Fig. 1 shows, within the dotted en-
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leads, efficient appa

now spread over the entire center sec-
tion of the condenser scale, allowing
many degrees per meter, and also—
which is equally as lmportzntvlt is
[mexble to tune on botl s of this

ange. American amateurs hmc a 40-
43 and 75-85 band, and our foreign

s and forethought in the design and assembly are partly responsible for the
cords. made,

a fixed leak be placed in the set, howls
and almost uncontrollable regeneration,
with a very sharp oscillation point, will
be your lot. This covers the funda-
mentals concerning this short wave

section.
In the utilization of - the 60-280-



meter band we use the standard B-T
‘Tuner, upon which is normally 17
turns, taking in this instance a tap at
the seventh turn, which, on my tuner,
in conjunction with the condenser men-
tioned, covers a range of 60-106 me-
ters. This places the tuning range of
the 75-85-meter band to approximately
the center of the tuning condenser
scale, occupying 24 degrees with this
10-meter band, on a 100-degree scale.
This gives plenty of room for the
separation of signals on approximately
the same wave length and also leaves
plenty of tuning range on either side

because I wished to go above the nor-
mal range in order that commercial
telegraph and marine stations could be
In fact, my tuner covers the
various Naval and commercial C.W.
and phone bands up to and including
the Nwal radio compass stations which
ope on 800 meters. On the lower
Inondcast b:mds (222 to 278 meters)
a tap, so that “Y” contains 20 turns
and “Z has lhe remainder or 40 turns,
will enlarge the original 20 degrees to
t of the entire scale. Again, Jet us
say, a variable grid leak is an essential.

t us give you an actual instance

to listen in, but on a set located in
Brooklyn we have many times had
every district within an hour. CBS in
Argentina is just as consistent as any
local station,

You will not& that when using the
Tower tapped section no condenser is
connected to the grid leak, therefore,
instead of losing signal strength
through the losses, we simply have the
reverse—a building up of wave trains,
efficiently, due in part to the auto-
transformer action of the -.ppmenuy
untuned section of the coil. Th
However. tiasedlhy Hie il e,

=
=] (L.

Couferpoise

The peculiar way in which the tuning condensers are connected across the secondary coil is a distinctive feature of this circuit.

of this band With the entire coil in
the circuit we efficiently receive the
C;madl:m amateurs who operate on a
wave length of 125 meters, and can
tune to include all the allotted waves
of American Class A broadcasting sta-
tions. This automatically takes in the
still popular amateur band of 150-200
meters, on a desirable section of the
tuning scalé.

As mentioned, the present day good
broadcast tuners cover the upper band
in a manner to satisfy the most exact-
ing. The broadcast band on the B-T
‘Tuner with a mfd. condenser
covers the scale of 10 to 50 degrees on
my tuner, I use this large condenser

of the work accomplxsh:d by Dr. A, L.
Walsh, Radio 2 in Northern New
Jersey. Up tu the nme we placed this
method of tuning in his hands for
actual communication tests he had
heard just exactly one foreign amateur,
except, of course, Canadian amateurs.
After its adopuun he has, in the late
afternoon and carly evening, worked
twelve British, two French, one Dan-
ish, one Italian, one Hungarian, one
Cuban and innumerable Canadian sta-

tions, besides every American district,

brought in our well-known
Rice Expedition now in the Amazon,
South America, with loud speaker vol-
ume consistently, _ We have little time

tance and the resulting action is com-
peratively large.

An explanation and an_additional
refinement as noted in the present
tuner which is shown in’the diagram
is the use of a small capacity tuning
condenser of 000125 mfd. capacity
and the use of a loading condenser of
10005 mid. The operator can reverse
the procedure and use No. 2 condenser
for tuning and use No. 1 condenser
for the additional vernier. If both
have the Ultravernier dials the set is
in a condition for calibration when
laced in the permancnt receiving loca-

nterpoise and ground
ection shuuld be adhered to.

A Powerful Six-Tube Super-Heterodyne

(Continued from page 16)

——

Then try one tube in all the sockets,
turning on cach rheostat slowly.
testing in this manner all the tubes will
not blow if something is amiss,
Operation

Tt is usually more satisfactory, when
getting accustomed to the set, to use
the head phones and tune very slowly,
keeping the dials in step. Turn the
rheostat, R-3, about half way on, set

the arm of the potentiometer on the
negative side and increase R-5 until a
rushing sound is heard. Then tune
slowly until a station is brought in loud
and clear.

Much has been wrmcn about match-
ing tubes for the “suj This is
casily done by interchanging the tubes
until the potentiometer can be oper-
ated nearest the negative end without
oscillation.

The best position for the rheostat
and potentiometer will be found after
a little experimenting, and these may
be left set. The process of tuning then
becomes rather a simple one with only
two dials to manipulate. To get the
best results these dials should be ad-
justed very slowly and carefully, be-
cause the “super” is a very selective
and sensitive set.
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The Evening World "Suitcase Six" Portable

A Six Tube Set Specially Designed for
Efficient Operation on Dry Cells

HILE summer radio is about at

a close there arc still a great
number of uses for a compact portable
receiver besides vacation purposes. In
the following artcle from the N. ¥
Evening World, H. C. describes
tube receiver which employs three
stages of radio frequency amplification,
detector and two stage audio amplifier
This set can be conveniently placed in
a suitcase with batteries, etc., for por-

1 si

The <

table use, or in a wooden cabinet for
stationary broadeast rLLLptmu at home.
Mr. H. C.’s article follow

In desigaing the portable radio re-
ceiver described in- this ai
writer was_determined that it should
have the following virtues, necessary to
satisfactory operation under the widest
possible range of circumstances

Operation on dry cell tubes, for bat-
tety economy, but without necessitating
the usual seléction from a great num-
ber of tubes of the few that would
work well in the set.

Sufficient sensitivity not only to work
on a small loop but also to guarantee
satisfactory reception of _programs
when operated at a reasonable distance
from broadcasters
ough selectivity for separation of
all local stations when operate
within the city limits, yet with only one
dial for tuning so that the set could be
operated easily in the dark.
nusual compactness so that it

could be fitted into a small suitcase or
special portable carrying case together

Hiustrations by Courtesy of N. V. &

Sui
Karryadio Case,
‘and i

with its entire equipment of loop, bat-
teries and loud speaker keep with-
in a weight limit that would permit of
casy carrying.

Sufficiéntly easy and irexpensive to
construct to be within the reach of the
radio_enthusiast, who _really

ening World

fense Sl portable receiver et into
Note the ments for batteries
lones, also that the cover encases the Toop.

him, a portable summer receiver and
at the same time be capable of winter
use in the home without dismantling
and reconstructing the set,

A side view of the receiver removed

Adter considerable experimenting the
model shown in the photographs was
evolved, combining all the desired fea-
tures and built on a 7 by 14 inch panel,
with a panel to bascboard depth of only

334 inches,

from case. rad
ment of parts are clearly seen i

For UV 199 or C 299 tubes, which
are best for economical battery opera-
tion, reflex: circuits, which necessitate a
critical selection of these tubes, and
more or less erystal adjustment, were
passed in favor of a straight trar
former coupled job, consisting of three
R. F. stages, a tube detector, and two
stages of audio frequency amplification.
Here it was necessary to avoid some of
the drawhacks often encountered in
trying to use these tubes with standard
radio frequency transformers designed
for tubes of the 201A type, with their
markedly different characteristics. A
new transformer, specially designed for

use with the 199 type tubes only, was
tried with immediate success.  This
transformer is manufactured by the

Werner Radio Company, makers of the
transformers used in The Lvening
World’s Resonatone receiver,
described in the July
Radio Review, and is made
numbers, W1, W2 and W3, for use in
the “order given in three successive
stages of radio frequency mnpuhcnnon
In the audio end, .nll -Ami
formers were used, 5 tq l a
first stage, 3 to 1 in 1 the second For
tuning the loop an Amsco low loss va-
riable condenser was chosen, not only
because its small size fits it conven-
iently into the limited space provided,
but also because it tunes very sharply,
The rated maximum capacity is 00053
mid. Other parts used are listed in
the box accompanying this article,

The frequency transformers and place-

his photo.

Limited space prohibits a_complete
report of all tests made with this re-
ceiver, some of which were made in
the city and_some at points about
twenty-five miles distant. It w ound
sufficiently selective for operation with-




in four or five miles of the high-pow-
ered New York stacons without any
cross-talk interference, but is not rec-
ommended for use in close proximity
to any powufnl broadecaster without
adding a tuned R. F. stage for in-
mcznsLd selec All tests with the
completed receiver were made within
the past month, and night-time recep-
tion of strong stations within 1,000

one in the

of each side as

middle
shown. hese b

chased at the five and ten-cent store
tadio counters. Then close to the panel
do the wiring connecting the rheostats
and potentiometer to the filament
switch, filament switch to A minus
binding post, A plus post to B minus
post, and 005 condenser across the
phonte tip jacks. Lugs should be used
on each binding post.

The set can be installed

miles was frequently possible on the
loud speaker. Its winter range

be excellent for real distance.
twenty-five miles from New
worked on a beach at the water’s edge,
every New York station was received
on a small portable speaker with good
volume and knifelike sclectivity during
a very hot afternoon.

For winter use the receiver can be
housed in a box with a hinged cover
as shown, and occupy very little space
Although’ designed for 199-type tubes
and dry cells, it will operate at greater
volumé with the Brightson True Blue
“Power Plus” tubes, “which fit the 199-
type sockets and can be operated on a
6G-volt storage battery without changing
the rheostats already in the receiver.

In constructing the receiver, first
have a baseboard cut the exact size of
the 7x14 panel and three-eighths thick.
The photos show that the writer used
a radion baseboard as well as panel, but
this necessitates drilling holes for
mounting every piece of apparatus, so
need not be used.

Next drill the panel as shown in the
diagram, and mount on it binding posts.
variable condenser, rheostats, potentio-
meter, phone tip jacks and filament
switch.  Also mount six of the brass
angle brackets, one at cach corner and

@ rexular weekend case
3 be fixed in the cover of the cas

ith woaden partitions ss shawn. The Ioop
The holes in the panel for inserting
the tubes should be cut one and one-
half inches in diameter to permit re-
moval or replacement of the tuby

the connections. There is not space
here for step by step wiring instruc-
tions, therefore much will have to be
left to the constructor’s ingenuity. But
remember tg keep all wiring as close to
the base and transformers as possible,
Decause when panel and baseboard are
joined together by the brackets clear
ance of all instruments and wiring
must be carefully maintained.

Be sure to give the detector a_posi-
tive grid return. This is accomplished
Connecting the I terminal of the

o

LIST OF PARTS

1 7x14 Radio pancl
1 7x14x34 baseboard.
1.05 Amsco low loss variable con
denser.
3 Wemer Special 199 R. F. trans-
| formers, W1,
M

3011
6 General R adio 199
msco rheostats,

ratio.

ce
(0T st

lim.
1 Amsco potentiometer, 400 ohms.
1 Carter Imp switch.
2 Carter phon tip jacks
gohm Rovaliy grid lex
1 Froshman 00028 grid canataer
(small size).
2 Dubilier Micadon_fixed conden-
5 mi
condenser, 1

sers, 0005 and
1 Dubiiier by-pass
mfd.
1 3 inch dial
0 Eby binding posts—2 Loop, 1 A
plus, l B minus, 1 B
plus det, 2 n 1t G

Cp

12 brass el e (see ar-
12, B5E heBA FalE huciticib | mad

chine screws and nuts.
12 gound et machine screws and
12 lcngths bus bar, 2 lengths spa-
e T e

transformers, sockets and by-

pass condenser to baseboard.
Soldering Tugs

Panel view of the “Suitcase Six” portable rec

without taking the receiver from the
case. A cutter for this purpose, fitting
the ordinary bit brace, can be purchased
at any large hardware store.
M(t mount the transformers, sock-
s, bypass condenser and angle bra
ets om the baseboard:in the relative po
sitions shown in the diagram and wire

third R. F. transformer (W3) to the
A plus-B minus line. On the other
two R. F. transformers this terminal is
PG e Rl
the A minus. To give the detector a
plate voltage of 2234 volts the first B
plus or detector battery connection
binding post is connected to the B plus
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terminal on the primary of the first
A. F. transformer (5 to 1 ratio), the
B plus terminal of the second A.

transformer (3 to 1) and one of the
phone tip jacks being, of course, con-

End view of the set.
nected to the third or 90 volt B plus
binding post. The B plus terminals on
the three R. F. transformers connect
to the second or 673 volt binding post.

to phone tip jack, C minus A. F. line
to C minus binding post.

To make these connections easily,
first fasten each connecting wire at its
most inaccessible end, then bend and
cut it so that the other end will come at
the proper place when the set is fitted
together. Soldering lugs on all binding
posts will greatly help.
brackets are bolted together the unit
should be very rigid and firm. In the
photographs the fastenings are shown
made through the last holes in each
bracket. The unit was afterward re-
duced half an inch in depth by fasten-
ing the brackets so that all three holes
came together. If the post method is
used instead of brackets, cut them at
a length which will bring panel and
baseboard within not less than three
and one-eighth inches of each other,
preferably three inches, to give proper
clearance for dials when set is inserted
in case.

The most complete case that can be
used is the Karryadio, now on the mar-

{

Winding diagram of suitcase cover loop, showing one side only.

As the set is being wired it is a good
plan to keep fitting the panel and base-
board halves together to make sure no
undesirable contacts are resulting.
When the wiring is otherwise com-
pleted, there should be left only a few
connections to be soldered with the
panel and the baseboard permanently
fastened together, and these should all
be where they can casily be reached by
the soldering iron. These connections
are as follows: Minus filament line of
three R. F. and two tubes of
6-ohm rheostat, Minus filament ter-
minal of detector tube to 30-ohm rheo-
stat. R. F. transformer minus fila-
ment line to panel minus filament line
near switch and to bypass condenser.
plus-B minus line to A plus binding
A plus-B mmus line to one side
of potentiometer. B plus 90-volt line
to bypass condenser. B plus 223,
67% and 90-volt binding posts to cor-
responding lines. Grid of first
tube socket to wire connecting fixed
plates of condenser and loop binding
post, plate of second A. F. tube socket
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post

ket as a portable specialty, and illus-

The space left at the rear of the cab-
inet is of just the right length and
width to accommodate three standard
1%-volt No. 6 dry cells for A battery
and four upright fype 224-volt B bat-
tery units, and leaves sufficient space

Digeam of “Start and Finih corne, show-
ing alternating winds of the wire.

above all batteries for stowing the loud
speaker horn when it is collapsed.
When this horn is collapsed the loud
speaker unit should be removed and the
horn stowed with the neck toward the
Toop end of the case.

Another  photograph shows the
“Suitcase Six” fitted mnto an ordinary
small “week-end” suitcase, in a way
that requires no marring of the case,
which can at any time be restored to its
original service merely by lifting out
its radio contents.

The suitcase illustrated, a standard
article obtained in a department store,
is the smallest that can conveniently be
used. The inside dimensions are 1834
x1034x5 inches. An unfastened quar-
ter or three-eighth-inch partition is
pIaf:d lengthwise of the case the exact

ength of the receiver. A second par-
mmn extends crosswise of the case at

trated in the is case
has an overall size of 19 by 15 by 5%
inches, contains a special spiral_loop
wound in the pivoting cover of the
case, and a collapsible loud speaker
horn which can be fitted to any stand-
ard loud speaker unit

When the “Suitcase Six” is fitted
into the Karryadio case, as illustrated
in the photograph, a partition, which
can be either of quarter-inch wood or
of radion, and high enough to come
just above the face of the receiver
panel, is fastened lengthwise of the case
and tightly pressed to the long side
(rear) of the receiver, which occupies
the front of the case. Two more par-
titions of the same height are used to
close off the ends of the receiver and
keep it in place in the case. The par-
tition at the left leaves a space of just
the right width to accommodate the C
battery. The one at the right is used
for stowing away the loud speaker unit
when detached from the collapsible
horn.

Small hinged top cabinet sn which “Suitcase
Six*can’be hosked Tor home T gnd il bo
able as 4 receiver only.

the leit end of the receiver, a short par-
tition blocking off one end of this space
near the front of the case, as shown.
These p'utmom should be just barely
more than the height of the receiver
panel.

The space mentioned last
ey c battery, The adjoining
larger space is just right for six 4%4-
volt C batteries connected in parallel as



an A battery. This combination will
be found to perhaps give slightly more
“kick” to the set than three ordinary
1%4-volt cells in series, for which there
is not room in the case, and will give
service just as long, but is somewhat
more expensive. Great care must be
taken in connecting these 45-volt bat-

be wound on very heavy cardboard or
fibre for carrying in the pocket in the
cover of the case. On a card 18 by
107 inches, drill or punch a series of
holes in each corner, as shown in the
diagram, 3/16 inch apart. Now take

ieet of stranded loop wire and start
winding from two inner corners of the

loop, a double spiral with remarkable
pickup for its size, is now made in fold-
ign form and is admirable for suitcase
packing, as it stows away in a container
only 1334%3x3 inches, as shown in the
photograph. If the suitcase is large
enough, a larger small horn, such as the
Amplion Dragonfly, can be carried if

teries, as one or more of them inad- loop. The winds alternate through the  preferred. s
vertently connected in series instead of holes and on opposing sides of the card ‘The fan who wants only the receiver
SMEs.
REJ RF2 3
3 g 3 q
F F
o
8
3 /]ooos
© KA
= }‘ 005,
Pet a0 onm

IMF

Complete wiring diagram of the “Suitcase Six” portable receiver.

parallel will immediately burn out the

The remaining space at the rear of
the case houses four of the small 2214~
volt B batteries, in series for 90 volts,
at the end of the compartment next the
A batteries. The space left at the right
end takes a detached loud speaker unit
and the bell of a Radion miniature loud
speaker horn, the remainder of the

so that when the loop is finished a
double spiral has been wound, occupy-
ing both sides of the card, with the two.
ends, which we will call ‘the start and
finish of the loop windings, commg out
near one outside corner. The loop
should have nine and ten turns alter-
nating on each side. Leave two or more
feet of wire for the ends as you may
want to operate the loop by leaning it

itself portable, for small compass and
light weight, or who wants to use the
receiver at home as well as on vacation
and outing, can make, or have made, a

small cabinet like that shown in the
drawing. The cabinet box should have
inside dimensions just the right size to
snugly admit the receiver, and with
sides that rise three-quarters of an inch
above the panel. The cover hinged at

FIL.SW.

30 OHM RHEO.

#

- TP y‘:mcxz

&

Panel layout for the receiver showing the location of the holes to be drilled and how parts are mounted.

horn resting, for transportation, across
the B batteries. It would be advisable
to use a loud speaker of the bakelite
case type, such as a Baldwin, Operola,
etc., to avoid inadvertent shorting of
the B battery terminals in carrying the
set around.

When this case is used a loop can

against something or on a stand made
by sawing a slot in a block of wood.
One corner will require a_double row
of holes as shown in the diagram.

A regular suitcase of larger size can
be used to good advantage, providing
space for larger batteries and also a
folding loop. The twelve-inch Gabe

the back should have an inside depth of
an inch and a quarter. Opposite each
binding post a small hole should be
neatly drilled in the case at the height
of the hole in the binding post so that
loop and battery leads may be left per-
manently connected and the cover be
olpened or closed without disturbing
them,
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way, an adequate frequency range is
obfained and practical efficiency is kept
at its highest.

The sef employs a single tuning con-
denser that has been modified so as

inch in diameter. Tt is essential that the
wiring be as short as s consiatent widh
a neat layout A 77 x 14
p:mel e e A G O
nicel

Showing the front panel of the receiver. The d
e next to it

to give very fine tuning. Both the stator
and the rotor plates have been cut,
so that the minimum capacity of the

condenser is very low. The feed-back

at the left is the regeneration control, while
e ining dia.

As will be seen in 'he wiring  dia-
gram, there is interpose mid
Series fixed mndensu S
circuit. This is necessary in order to

ticular kind of circuit. At least, one
will_not experience any difficulty in
getting down to wave lengths of 20
meters or a little lower. It is not neces-
sary to remove the ba: the tubes,
no is it ‘advisable to dispense with
sockets. These latter precautions are
requisite only when such high fre-
quencies as 30,000 K.C. and higher are
to be generated.

As regards the construction of the
various coils used, it will be necessary
to procure four forms. Bakelite is
good for such forms, as it is mon-
Rygroscopic, is strong and suitable in
way. " If at all possible, space-
wound coils can hc used, bt it is worth
while to bend one’s efforts to procur-
ing the material outlined in this
article. For the 20-meter coil, wind
five turns of No. 16 D.S.C. and take a
tap off at the first and third turns. A
total of nine turns of wire will be re-

quired for the 40-meter inductance.
il it be tapped at the third
and sixth turns. For the 80-meter coil,
eighteen turns mppe«[ at the sixth and
twelith will be necessary. Finally, for

ANT. GND.

Showing a clearly defined view of all the parts and apparstus used in the shart wave receiver

eraph and one should find n

o trouble
‘Allows extremely fne variatio

condenser has very little effect on the
tuning, and it will need adjustment
only when changing from one coil to
another, aad then a sight change will
The radin frequency choke is com-
posed of 125 turns of No. 28 D.S
wire wound on a cardboard tube one

The

cetly.  Note, how

bring down the fundamcmal of the
antenna for short-wave reception. For
the best all .xruuml rc~ult~ a single wire

—No. 14 e bout 60 feet long,
including it will i

It has been established as a po»,lti\c
fact that the “A” type t e just
as good as the dry cell type, in ¢his par-

‘the plates of the tuning condenser
i "Irequency change, mast mecessary for proper operation t

numbers correspand with those on the photo-
‘are cut successively., hod
T e

five
hus giv-

the 200-meter coil, thirty
tapped at the twenticth turn, ¢
ing twenty turns for the grid coil and
fifteen turns for the plate inductance
are needed. The coil form is 23
inches in diameter.

The tuning operation of the receiver

(Continied on Page 31)

turns
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The Super-regeno-dyne

An Unusually Sensitive Four-Tube Set, Constructed

from Standard Parts

HE Super-regeno-dyne receiver
presented in
icag g0 Evening
Post radio supplemenl and is one of the
most practical forms of four-tube sets
for general broadcast reception that
the radio fan would want to own. Earl
W. Scrogum, who devised the circuit,
describes the operation and construc-
tion of the set in The Chicago Evening
Post as follows:
Tve built and experimented with al-
most every conceivable hook-up, from
crystals to supers, and I herewith pre-

. Stations can be tuned in without
ohlammg beat notes.
. It has very good tone quality.
8. Construction is easy.
What more could one ask of a cir-
cuit?
Theory of Circuit
This circuit consists of a one-stage
tuned radio-frequency, a regenerative
detector and one or two stages of at
dio-frequency, as desired.
frequency is of the conventional type
of construction, and no more need be

when properly constructed. A fixed
condenser of 002 mfd. capacity must
be used to connect the rotor plates of
the radio-frequency variable condenser
to the ground, as shown in the diagram.

Both detector and radio frequency
coils are of the three-circuit
the Bremer-Tully low loss T
cmt tuners were found to be the ideal
s for tl Then I recom-
mend the Brcmcr ~Tully low-loss con-
densers, 00025 capacity (13- plalc) o
be used in conjunction with the
These make a well-matched set.

RHEOSTAT-
53

RHEOSTAT
Y

e 5

T
~280. AUDIO TRANSF

B+DET.
/4ST. AUDIO TRANSF. |

EIO)
005 MF. QF 75}"
COND. 001 MF {
| ¢
Q7 > LGN O £ @ 47557 @
B+ AUDIO c- B+RADIO  GND.

Histrotions by Cowrtesy of Chicogo Euening Past
ture wis

sent a genus of supers which “out-
sups” all others which 1 have ever
built for v lume, tone quality, selec-
tivity and al to get dxstancc

LInleensl!cs of the cir

It is very sclective nml will easily
cut out lucnl stations.

2 will bring in stations from
coast o boast ot speaker un-
der fayorable conditions.

It is easy to tune and operate,
as the two condenser dials are turned
together and read the same when a
station is tuned m providing they are
properly adjusted

penmnent log may be made.

5. Thereis no rndmlmn whtn prop-

erly constructed and handl
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said about it, except, do not u:
ferior transformers of parts. A s
of a few cents may mean the
between a good and a poor receiver.
The very smallest panel that should
re-

ceiver when the parts are close together.
The detector and radio-frequency coils,
especially, should be well spaced and
at least six inches apart.

Drill holes in the panel for the two
variable condenser and detector-coil
shafts at least six inches apart for the
best results.

It is not necessary to shield the panel
on the inside with metal, as there is no
body capacity or hand effect on this set

¢ diagram of the super-regeno-dyne showing the connections to the various parts.

The picture diagram will show fans
the proper way to wire up the parts.

Care should be taken in making all
connections. Use bus bar wire. Do
not use acid soldering flux in solder-
ing up connections. Make all connec-
tions as short as possible and keep
the plate and grid wires well separated.
Grid wires should be short.

The radio-frequency coil is set back
of the variable condenser on the left-
hand side of the panel and its shaft
is not connected on the outside of the
panel. If this coil is set so that the
shaft will be pointing toward the left-
hand side of the cabinet it will be
found to be a very convenient position



for witing and it will be at right angles Performance of Set be necessary. Tt is somewhat similar
to the detector coil. % to neutralizing a Neutrodyne with a

The rotor of the radio-frequency coil  An aerial from fifty to seventy-five neutralzing condenser, only here you
actsas a reverse feed hackand ismerely  fect, including lead-in wire, will be  are using a reverse feed-back coil and
set just below the point of oscillation found most satisfactory. I have it is easierand less critical.

on low wave-lengths as the neutralizer brought in KFI, Los Angeles, with an The rotor of the detector coil, which
on a neutrodyne is set, only this is much _ inside acrial only thirty feet long with is controlled by a dial on the Outside
easier and less critical. sufficient volume to be distinctly heard of the panel, controls the oscillation
AUDIO
00! MT COND. TRANSFORMERS
GRID COND. !
1 P
Rl .
| fiat
r +
00025 MF. ] ’
oM. i T
100025 MF. VAR. i
.002 MF. COND) 1 I
J ik fsw‘
L——a & ’ ©
BHRADIO G- B+DET. A+B- C+A- B+ AUDIO
Schematic circuit of the super-regeno-dyne receiver.
Detector Coil Reversed all over a seven-room apartment and and pulls the radio-frequency tube as

p @ Tused UV-199 tubes. Do not get your well as the detector tube up to the
It should be noted in the diagram aeria] too long or you will lose selec- oscillation point for the various wave-
that the detector coil connections are tivity, tone quality and distance. A lengths.
reversed, that is, the post-marked G smgle wire is the best. If the set is properly made and ad-
is connected to the low potential parts have tuned in KDKA, WGY, justed the two condenser dials will
of the circuit instead of the grid. w BZ WEAF, WDAF, WHAZ, read the same when a station is tune
The post marked F on this coil is KFKX and several others on the loud in, thus making tuning easy. Turn
connected to the grid and stationary speaker with good volume and used no  both condenser dials slowly, so that
plates of the variable condenser. These aerial whatsoever. Merely a ground the numbers read the same, and kee
connections are reversed so that the wire. In operating without an aerial, the set just below the oscillation point
detector and radio-frequency coils will fasten the ground wire to the aerial by adjusting the tickler or detector coil
not be in phase or buck each other. It binding post for best results. rotor dial in the center between the two
is important that all connections to coils It will be noted that I have omitted condenser dials. The station should
and condensers be made exactly as a jack for the detector, as the set is come in wlthout any fuss. Adfter ad-
shown in the diagram. more efficient without one. The de- justing e separately then for
In the radio-frequency stage a con- tector is very seldom plugged in, so the loudest point the station is thus
nection is made from the B battery leave the jack out. In this age of loud tuned in.
(radio B+) to post marked “1” on the  speakers, at least one stage of audio- f the tickler coil is turned over the
coil. The current passes through the frequency is needed, so a jack is only  point of oscillation and the two variable
rotor coil, out at post marked “2” provided for the firstand second stages. condenser dials are turned together,

which is connected to post marked “B” A variable grid leak will be found then a station will produce a whistle or
of the detector coil. This is the aperi- most satisfactory and use the very best. heat note. This may be done to find
odic primary and the current passes After the setis constructed the next exceedingly distant stations, as it will
through it and out at post marked “B,” steps are the minor adjustments and pe 5 great help. After the beat note is
which is connected to the plate of the testing. 2 heard the tickler dial is readjusted and
radio-frequency tube. On Bremer- Tuning the Set the station should come in.” A slight
Tully coils this aperiodic primary may  First the rotor of the radio-frequency ~adjustment of the two condenser dials
be tipped up or down and set, thus get- coil (inside the cabinet back of the may be needed.

ting various degrees of inductance, se- condenser on the left-hand side) must For those who construct this set, if
lectivity and volume. Likewise, the be adjusted and set in position perma- they will follow the diagram carefully
radio-frequency coil antenna induc- mently. and connect all parts exactly as shown

tance or primary may be tipped up or  The rotor of this coil acts as a re- in the picture diagram, they will ex-
down, thus giving various degrees of verse feed back and controls oscillation perience little difficulty.
selectivity. Local stations can be cut in the radio-frequency stage. It is ad- If care is taken in construction, the
through casily. 1 live near WBCN justed fo a point just below the oscil- best parts used, the reverse feed-back
and WMBB on the south side and am Iation point on low wavelengths, that is, coil in the radio-frequency stage prop-
not troubled with any interference. when the two variable condenser rotor erly adjusted and set, the proper length
One 4%4-volt C battery is sufficient plates are about all the way out. If it aerial used and a high-grade loud
for both audio and radio-frequency is adjusted on high wavelengths it will ~speaker used, T am sure that all will
grid return. Use 90 volts on radio and  break into oscillation when you turn be well pleased with results obtained
audio-frequency and 20 to 30 volts on  down to low wavelengths and will be and well paid for their small invest-
the detector. uncontrollable, and a readjustment will ment and work.
20



The Power House Se.t

A Tuned R. F. Receiver with Regenerative Detector
and Resistance A. F. Amplifier

HE great American army of radio
broadcast listeners is divided into
two groups, the objects of which dic-

and bad points noted. Tt was found that
the most po
the 5-tube neutralized and balanced re-

Fi. 1 (top), the assembly view of the clreu

tate largely the type of radio receiver
they require. One class is the DX or
distance fan who would rather get a
single peep from a distant station amid
a roar and crash of extraneous noises
at 3 o'clock in the morning than listen
to the most beautiful music close at
hand. The other class want w!wlmd;
the best reproduction of the musi
song from nearby stations, with DX in-
cidental. This second group demands
the best for real entertainment, The
quality fan is just as critical as the dis-
tance fan, for while he does not stay up
late listening nervously for the call let-
e of a distorted, fading signal, he
mly back and is quick to detect
a l.mmn “of the esses and the slurring
of the ares, devising new ways and
means to overcome this and render the
r:‘pmd\\ctv(m more perfect.

d class, John L. Mun-
cates a nwhcr which appears
to be ideal for quality of reproduction.
Mr. Munson describes this set in Radio
World, New Y

The set as shown in the accompany-
ing photos and diagram is um«ncd E
give the most perfect program p
in both quality and S umﬂnmd
with the greatest simplicity of control.
In working out the design of this
“Power House” set, all the existi
types were investigated and their good
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Tiurations by Corless 7 of Radio W X (’\'rrv mk)

scen' from a tap angie. Lower ph

iew of the

ceiver, cmplon g two steps of radio-
frequency amplification, detector and
two steps of audio-frequency amplifi-

pular set in general use was

cation. But defects were noted in such
sets as follows:

1. Many receivers of this type were
actually not balanced or neutralized
properly and squealed and squawked
more than a regenerative receiver,

2. There were too many control
knobs fictitiously labelled “volume,”
“quality,” etc., and it was observed that

many pmom knew nothing of the
principles of these controls and used
them indiscriminately, hoping by some
odd chance to strike a good combina-
i

It was learned that many a set
operated very poorly or was even en-
inoperative ~due to battery
In investgating many such
ses of inoperative receivers it actu-
211V Hecame Tibtatibus o heEH
owners assure you that it couldn’t be
worn-out batteries, because they |
bought new ones recently; but it often
developed  that 1\(!1].\))~ the children
turned the bulbs on and they burned
several or perhaps an “expert”
filbnd ftested the B bateries ‘with 2
ammeter and pronounced them O. K
In any event battery trouble was the
greatest cause of inoperative receivers.
Many a fan had constructed his

own 5-tube recciver and it never did
work properly in spite of his elaborate

Fig: 3, the panel Tayouts and

3, view of the bottom of the hascboard, showing battery wiring,



workmanship and the helpful directions

which accompanied his kit. In fact
many of the present home-made 5-tube
sets would give better results if the first
two tubes were cut out entirely and
only the detector and audio-amplifiers
employed.

For these reasons the following
points were decided upon and form the
essential features of the set about to
be described :

1. It should have a mxmmum of con-
trols, consistent with ef

2. It must omit all unnecessary ap-

ratus.
3. It should be so simple that the
average layman could construct it

without trouble and have it equal the

4-tube sets.
Many schemes were tried.

spider-web ~coils,

We used
coils,

show 0005 mfd. Heath Radiant con-
densers, the coils being in round hous-

LIST OF PARTS
Heath Radiant
23A).

Three stage Heath Radiant Resisto

Form
Three Hi-Constron tubes for resist-
ance AF,
Tuwo_ Heath sockets (No. 206) for
RF and detector.

One A battery switch S1,
Three Summit RF transformers.

00025 mid

d feak, 2 meg. (R5).

One SC jack (J2);

One fixed condenser, .002 (C5.
Batteries, acrial wire, two 201A

tub aker, ground clamp, lead-

in wire.

the RF and detector, right to left on
the audio. This brings the sole jack
at left (Fig. 3). Heath's Radiant Re-
sisto Former was used for the three
AF stages. It is a complete unit, the
wiring showh in Fig. 5 for the AT be-
ing unne v to follow, since the
posts on the unit are marked.

The tubes used were Hi-Constron, a
Cleartone product, especially adapted
for resistance AF. The tube works as
detector and RF amplifier, but is not
recommended for such. It stands a
very high plate voltage and is especially
a resistance AF t

Those who decxde to build the set,
without using toroidal coils, may wind
10-turn primaries, 43-turn <econdmc,,
on %/ dmmeter tubings, for 2,
L3, lthough L6 ma re-
quire Ics: lh.m 45 and nearer 35. bpl

e ce
I} I
0
s & s 3
8 i §
§ i g

2
e

et

) A+
%

The circait diagram.
tobes
1 Goee Fig- 31
Lais

secondary’

tube wound, D coils and others, but
finally picked the toroidal coil. These
should be of the proper inductance for
the condensers used. The photographs

It a power rheostat is on hand it may be used for R2.
ould have one Fheostat and S2 would be omitied. Thus

The

ings to the rear of each condenser.
Resistance—coupled AF was used,

because of the quality it produces. The

set is wired leit to right (Fig. 2) for

"The'sircult ‘employs » tuned R ainge shead ot & Sogenorative deicior, followed by ‘thres staes of

Snductive relationship to L6, the plate coil, jack J1 may be omitted.

Othcrwise K2 would control only the detector tube, while the
there would be dhreo heostad and one macter X baliery awiich, 2 show
res Note

derweb coils could be 15-turn primaries
at hub, 50-turn secondaries, total diam-
cter 5%”. The wire is No. 22 5CC,
but the toroids are better here.

A Short Wave Set of Unusual Merlt

(Continued from Page 27)

is not unlike that of most sets, but it
must be kept in mind that the dial
must be turned very carefully and
slowly in order to pick up the short
waves. It is very easy to pass over a
dozen  stations close together on the
dial if care is not E‘erL‘I:C(l But hav-
ing once tuned in a station, it is a
simple matter to bring it in with ex-
ceptional volume. Patience is required
and a steady hand.

If the antenna system absorbs too
much energy, shorfen it or else in-
crease the amount of capacity in the
feed-back condenser. When excessive
absorption occurs, the set usually fails
to oscillate propcrlv over the tnure
wave-length _range, creating
known as “dead-spots.” And, i g
to oscillate means that the chances for
reception of signals become nil.

It is well to repeat here that the con-
densers should be wired so that the
rotors are at “ground” or low poten-

E

tial. In the case of the feed-back con-
denser, the rotor should be connected
to the antenna.

There are a great many stations now
operating on 80 meters. In fact, con-
ditions are as bad on this wave lengtl
as they used to be on 200 meters.

Much better results can be had on 40
meters and still better on 20 meter:
than on 80. It is obvious, lhereforc,
that the near future will witness a gen-
eral migration to the short wave-length
bands.  For daylight communication,
20 meters have been found an excel-
lent medium, messages being steadily
sent and received across tl\uu nds of
miles of space when the sun is shining
high over head. What a d\ﬁ‘:rem con-
dmon lhat v\hcn operating on 2

meter: etofore daylight com-
mumc«tmn S attempted, as
it was wholly unreliable, but now with
the use of 40 meters for night tran
mission and 20 for daylight, twenty-

four hours of ummermpted and ideal
service can be obtais

Most of the opemtum on the air who
are using 20 and 40 meters employ
pure D.C. current supply. Not only
can they cover greater distances, but
the note is usually of a particularly
high-pitched character and is easily
read through static. Fading is very
marked on short wave lengths, and it
has often been noticed by the writer
that whenever the sun was obscured by
a cloud, a 20-meter signal would be
considerably weakened. Forty meters
at night offers a splendid medium for
long distance communication, and one
should not be surprised to learn that
within approximately a 500-mile radius
you will not be able to work anyone
Tor perhaps hear any signals. Beyond
this distance, signais come in like the
proverbial “ton of brick.”

31



A One-Tube Tuned Impedance Set

If Properly Constructed Excellent Distance Results
May Be Expected with this Receiver

HE broadcast fan and experi-
enter who keeps in touch with

the Iatest circuits and is doubtless well
acquainted with “tuned radio fre-
quency,” tuned “this” and tuned “that,”
may ot readily find “tuned impedance”
in his lexicon. Suffice it to say that if

tuned impedance to couple the tube
and ys ual  conden:

tuned impedance mrc-ut is. shown in
Tig. 1. Here, on consideration, it be-
came apparent that the condition for
maximum efficiency has generally been
overlooked, Indeed, we shall see that

IS

A

Iilustrations by Courtesy of N. Y. Herald Tribune

Fig. 1—A standard tuned impedance circuit.

propetly atranged, such a system will
be well worth the trouble of construct-
ing. Anyway, impedance will be found
explained in any technical reference
on electricity and funed is self-explan-
atory. John R. Meagher in his article
in the New York Herald Tribune takes
away some of the mystery of tuned
impedance and incidentally removes
some of the objectionable features.
The result is a highly satisfactory one-
tube and crystal receiver, which fis
readily subjected to the conventional
audio amplification for loud speaker
work, The description follows :

Recently we had occasion to design
a one-tube receiver for use with a
short indoor antenna. The so-called
“tuned impedance” method of radio-
frequency amplification in conjunction
with a crystal detector presented itself
as being most satisfactory for the pur-
pose, 50 we made a study of this
tem with an idea of developing the
most efficient circuit.

The first point to be considered was
the method of coupling or the type of
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even the name “tuned impedance” is
erroneous, and that semi-tuned or de-
tuncd is a more appropriate designa-
tior

I( s known that the maximum volt-

act
resonance with the current variations

through the circuit. This is equivalent
to saying that the signal intensity will
be greatest when the lmpedance is tuned
to the frequency of the signal. But in
the usual form of this circuit it is not
possible to tune the impedance to the
frequency of the signal hecause self-
oscillation will be set up when the value.
of impedance is sufficient to make the
plate voltage variations large enough
to excite the grid through the grid-
plate capacity.

TImpedance vs. Self-Oscillations

The critical value of impedance to
cause self-oscillation is generally very
much lower than the maximum or in-
finite impedance that results when the
circuit is in resonance with the incom-
ing frequency.

Furthermore, as the plate filament
resistance is in shunt to the impedance
and as this resistance may be as low as
10,000 ohms, the tuning adjustment is.
not sharp, so that actually the usual
circuit of this type is not selective, or
at least no more so than any other
plain regenerative receiver.

We have, then, the problem of ob-
taining maximum voltage variations
across the crystal circuit, while at the
same_time ting the voltage varia-
tion between plate and filament to a
value where self-oscillation takes place
only when the impedance is in exact
resonance with the grid circuit.

A very simple solution for the prob-
lem s to provide means for shunting
the plate circuit across only a portion
of the impedance, so that while the im-
pedance may be sharply in resonance
with the grid circuit, yet the,voltage
variation across the pme portion may
be restricted to a point where the tube
is just on the peak of regeneration or
the verge of self-oscillation,

Under such conditions the tuned im-
pedance may really be tuned to the
incoming frequency and the crystal
circuit partakes of all the selective
qualities of any tuned circuit.

As an indication of just what this
amounts to, let us cite the case of our
own experimental set.

At first, using the circuit of Fig. 1,
when the grid circuit was tuned to a
broadcasting signal on 455 meters, the
plate impedance had to be adjusted to
somewhere about 360 meters; a higher
setting causing self-oscillation. With
such tuning we frequently heard 360-
meter stations quite well, even though
the grid circuit was tuned to 455 me-
ters!  However, with the improved
circuit of Fig. 2, both grid and plate
circuits had to be tuned to the signal,
and as a result we secured not only
greater selectivity but also greater
volum

e of Fig. 3 shows that a
tuned impedance circuit of the ordi-
nary type is generally better termed a
de-tuned impedance. For instance, if
the wave length A is to be received
and the impedance is tuned to that fre-
quency, seli-oscillation is caused owing
to the fact that the impedance is too
great, as explained previously, 1If, in
order to stop self-oscillation, the im-
pedance must be lowered to, say, a
value of ten units, the wave length of
the impedance must be changed to B,

at which setting the impedance to the




frequency A is only ten units. The
circuit is consequently off tune or de-
tuned.

The improved circuit permits one to
control the amount of impedance with-
out de-tuning the circuit. And, in ad-
dition, through use of an adjustable
resistance in the grid circuit, together
with an arrangement of parts to mini-
mize capacitive and magnetic feed-
back, a higher value of impedance may

e used, Therefore, a greater voltage
variation on the plate and a similarly
increased variation across the crystal
may be secured. And, in addition, be-
cause of the lower damping effect of
the plate filament resistance, the im-
pedance or resonance curve is much
sharper and wave lengths other than
that to which the circuit is tuned will
pass through without causing inter-
ference.

The dotted line of Fig. 3 represents
the impedance characteristic of the
portion of the tuned circuit included
between the plate and filament. The
maximum value of this impedance may
be changed by increasing or decreasing
the portion of the circuit included in
the plate circuit. An amount is chosen
just sufficiently high to cause self-
oscillation over the entire wave-length
range when the resistance in the grid
circuit is cut out. Self-oscillation or
regeneration control is then effected
entirely through adjustment of the grid
circuit resistance.

receiver of this type has many
excellent features. The single stage of
tuned  radio-frequency amplification
provides sensitivity, and consequently
opens the possibility of long-distance
reception, while thé separately tuned
circuits afford the necessary selectivity
and the crystal assures excellent qual-
ity. All of this with but two main
controls!

A glance at the picture drawing will
reveal the simplicity of construction.
The total cost need riot exceed $25, and
may be much less.

The list of parts is as follows:

2 23-plate variable condensers.”
1 standard socket for panel mount-

ing.
1 .0001 mfd. fixed mica condenser..

1 adjustable crystal detector,
1 30-ohm rheostat.
1 400-ohm

Wind fifty turns of the No. 28
double cotton-covered wire on each
form. Each coil will take about 1.2
inches of winding space.

Then mount each form on the end
plate of its tuning condenser and con-
nect the condenser terminals to the
binding posts on the form.

i

= . 000/

Mounting the Parts

The rheostat and potentiometer shaft
holes should be spaced about two inches
from the bottom and five-tweliths inch
from cither end of the panel.

The crystal detector should be
mounted in the center of the panel.

DETECTOR

Tie! S5k e dved e gbianas tirete

Take one coil, which is to be for the
plate circuit, and make a tap at every
tenth turn so there will be four taps in
addition to the two ends of the wind-
ing. Make these taps by lifting a sec-
tion of the desired turn with a blunt
instrument and scraping off the cotton
covering for about a quarter of an
inch, Solder a small tab of copper foil
to the exposed wire and slip a bit of
tape or insulating cloth under the tap,
5o there will be no danger of shorting
to the other turns. The tap should be
made at a place convenient to the top
of the panel, as connection to them is
to be made with a metal clip.

Lay out the panel along the lines
suggested in the sketches. The shaft
holes for the condensers should be lo-

2 cardboard or bakelite forms
(thin), 3 inches in diameter and
2 inches lon

0. 28 double cotton

1 7 x 14-inch panel and cabinet.
Binding posts, accessories, etc.

Making the Coils
On cach form draw a line parallel
to the axis and on each line, three-
sixteenths of an inch from each edge,
dnlI sl holes to pass the inding
w. Directly opposite these
holes dnll others for the fastening

UNITS OF IMPEDANCE

Fig. 3.—Graph showing value of impedance.

cated four inches from the bottom and
three inches from each edge. The grid
circuit condenser should be arranged
so the coil will be at right angles to the
plate coil in order to reduce magnetic
coupling so the greatest amount of im-
pcd:mcc may be used in the plate cir-

The vacuum tube socket should be ar-
ranged so the opening for the tube
extends in back of the rheostat and
potentiometer. So it should be set
back from the panel either on a wooden
strip or with long extension mounting
screws and spacing collars. The bind-
ing post strip also should be mounted
back of the panel on extension thread-
ed rods.

These details are shown in the
sketches and will be better understood
when all the material is at hand.

Wiring the Set

In wiring the set it is best to use
round tinned bus bar or plain soft
drawn copper wire for connections.
Fasten all joints as securely as possi-
ble, using solder, if convenient.

‘Wire the filament circuit first. Con-
nect a wire from the positive A battery
binding post to the positive terminal of
the tube socket ; from the negative ter-
minal of the tube socket to one of the
two contacts on the rheostat, from the
other rheostat contact to the negative
A battery binding post on the strip.

The grid circuit next. Run a lead
from the aerial binding post to one
contact of the 0001 mid. fixed con-
denser and solder the other contact of
the same condenser to one terminal of
the grid coil and condenser. Connect
the other coil and condenser terminal
to the right-hand contact, looking
from the front, of the potentiometer.
Connect the center contact of the po-
tentiometer to the C battery binding
post. Leave the third contact of the
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potentiometer vagant; it is not to be
used.

Make the connection from the grid
terminal of the socket to the proper
binding post of the grid coil and con-
denser,

1D CIRCUIT
” Conoénsen

cmm
DETECTOR

sumption. An adaptor must be used

with it in order that the special base
may be adapted to the standard socket.

Put the clip of the plate lead on
about the center tap, for the time being,
and try tuning the set.

Fig. 4—Picture diagram showing how the parts in the set may be arranged.

The plate and crystal circuits next.
Solder a flexible and well-insulated
lead to the plate terminal of the socket
and make it suffciently long to reach
the row of taps on the plate coil
Solder a small clip to the free end of
this wire and temporarily fasten the
clip to one of the taps. Connect the
binding post of the coil which is con-
nected to the rotary plates of the con-
denser to the positive I battery bind-
ing post, and from there to one of the
headset ‘binding posts. Connect the
other headset binding post to the crys-
tal of the detector and connect the
point of the crystal to the stationary
plate cancm of the variable condenser
and c

Operating the Set

The set may be used with an aerial
of almost any size, though where in-
terference is usually encountered, as
in the neighborhood of several power-
ful transmitters, it would be advisable
to restrict the Icngth to about 100 {cet

Any dry cell or storage battery type
tube may be used. The L\'l()‘) is
quite as good as any other for this set
and is most cconomical in battery con-

[ — —

The

It will be found the stations are
tuned in at approximately identical
settings of the two condenser dials.

Self-oscillation or regeneration

connection so fewer turns will be in-
cluded in the circuit. On the contrary,
if the set does not oscillate when the
tuning dials are adjusted to resonance
and the resistance in the grid circuit
is cut down, place the clip on a fap
tal connection to the

vide the

d resist-
ance can start or stop self- i
over the entire range. That tap should
be used. When the proper tap is foun
the two variable condensers should be
used as wave-length controls only; re-
serving to the grid resistance the func-
tion of regeneration control.

Proper adj stment of the crystal is
not difficult in this type of circuit, as
the regenerative effect seems to have a
sensitizing action on the mineral.

The rheostat should be set for best
signal strength with the lowest light
from the filament and then left alone
till the A battery starts to drop off in
voltage.

If a UV199 tube is used with three
standard size dry cells for the A bat-
tery and large size B batteries, the
battery should last for almost six
months; and the B battery should
stand up for even a longer period,

should be under direct control of the
adjustable grid circuit resistance; if
manipulation of this control, so as to
include resistance in the circuit, does
not stop self-oscillation at any setting
of the dials, the plate clip should be
placed on a tap nearer the B hattery

MAXY readers desire to know how
to figure the resistance of a rheo-
stat for certain types of tubes and for
one or more tubes. Before one car: de-
termine the resistance of the rheostat it
is necessary to know the voltage and
the current of the tube and the number
of tubes to be used from the one rheo-
stat. If we know the voltage and the
current it is only necessary to divide
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the voltage by the current to find the
Tesistance

ce.

For example if the voltage is six and
the current one then the resistance
should be six ohms. If the voltage is
five and the current 34 ampere then the
istance of the rheostat should be
twenty ohms.

Suppose we have two five-volt tubes
to e controlled by one rheostat. In

. 5.—A suggested panel layout.

thanks to the use of the C battery.

A standard two-stage audio-fre-
quency amplifier may be added to this
set and will provide good clear long-
distance reception on the speaker that

“can be excelled only by much more

complicated outfits.

Resistance of Rheostats

this case we add the amperage together
and divide the voltage by the total cur-
rent, thus giving us a resistance of ten
ohms,

Suppose we wanted one rheostat to
control four 201-A tubes. Add the
amperage of each tube, which gives one
ampere, and then divide the voltage
(5) Dy this total current and we arrive
at 5 ohms.—N. V. Evening World.



How to Make the Clapp Receiver

Radio Frequency Tube Is Reflexed So As to Act
as First Stage of Audio Amplification

HE set about to be described was.

designed by James Kmmm (Iu/’/’,

who is a graduate of t
chusetts Institute of lenhnnlog) i
at the time this set was’designed he was
technical radio editor of the Boston
Ewvening Transcript, for which paper
this set was designed. This par i
interpretation of the Clapp receiver
was built by Charles H. Burnham, a
Boston experimenter, and is described
in the following article from The
Science Monitor, Boston,

T e original design of the set un-
der discussion certain conditions had
to be met, one being that the set was
to have not more than two tubes. Other
conditions were that the set must give
satisfactory headphone reception over
considerable distances and loudspeaker

operation over moderate distances.

Since the number of tubes available
for use as amplifiers was limited, it wa
at once evident that a very sensitive
detector must be employed. This limi-
tation made it necessary to employ a
tube detector, and to gain the utmost
in sensitiveness, regeneration in the de-
tector circuit was necessal
parative test of various tub
for use detectors slmwe«l that the
performance of the D-21 Sodion tube
was distinctly better than that of other
tubes oni the market, so that this type
of tube was recommended by Mr
Clapp. The circuit, however, will op-
erate with any of the usual tubes for
a detector, but the results will not com-
pare with those obtained with the D-21.

To provide increased sensitiveness to
weak signals, and to some extent to
provide for increased selectivity, a
stage of radio-frequency amplification
was fmmd ndvan(:\gcuus g nd
for bot ty and selecti
muhn(:]v imiied the possnhle types of
A.mphﬁer circuits to one of the
tuned” class. As is well known, this
type of circuit has an_inherent ten-
dency to oscillate, resulting in poor re-
ception, so that some form of neutral-
izing had to be employed to stabilize
the amplifier. There were a number of
circuits available which would fulfil
these conditions, and it remained to
choose that type which offered the
greatest possibilities in sensitivity and
selectivity.

The combination of sensitive detec:
tor and sensitive radio-frequency am-
phﬁu resulted in a receiver circuit of
remarkable range. However, the vol-
ume of signal obtained, even on com-

paratively nearby stations, was not
markedly great. (A condition which
does not meet the approval of the av-
erage listener.) It would have been a
mple matter to add a stage of audio
frequency amplification to obtain the
desired volume of signal, but this
method would have necessitated the use
of a third tube, a procedure which it
was necessary to avoid in keeping

L-1 and ompose a common form
of fixed coupler, as used in many radio-
cast receivers. signal desired is
tuned in by means of the condenser C,
the circuit L-2, C, being so propor-
tioned as to cover the entire radiocast
band of frequencies. In order to use
the tube as a reflex amplifier, the sec-
ondary of an audio frequency trans-
formér had to be introduced into the

Hlustrations by Courtesy of The Christion Science Monitor (Boston, Mass.)

Front view of the completed re

within the original limitations of two
tubes. The radio-frequency tube was,
therefore, made to serve for an audio-
frequency amplifier tube by the process
of “reflexing.” Tests of this method of
obtaining the desired audio amplifica-
tion showed that lhs vn!ume of the
signal obtained w all intents and
purposes, equal to nm nhumu‘l from
separate tube.

"In choosing a suitable type of radio-
frequency amplifier circuit it was nec-
not nnh to pick out a circui
i was simple and casy to stabi
when used as a “straight” radio-fre-
quency amplifier, but also to choose a
circuit such that the introduction of
the necessary audio-frequency appara-
tus for reflexing would not render the
halance of the circuit so critical as to
be undesirable. After a number of
trials of various well-known circuil
Mr. Clapp chose one which had quali-
ties rendering it especially suited to the
stabilization of a reflex tube. While
this circuit is mentioned in technical lit-
erature (“Anti-Regenerative Amplifi-
cation,” T.. M. Hull, QST, Jan., 1924,
page 12), it had not béen applied to the
bilization of a reflexed tube in so far
as Mr. Clapp was aware.

®
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Cireuits Outlined
The circuits of the amplifier tube,
showing the radio and audio frequency
inputs, are shown in Figure 1. Here

x built by Charles W. Burnham, a Boston experimenter.

grid cireuit of this tube, preferably be-
fween the tuning unit and the filament
of the tube.

The secondary winding of the trans-
former then became a part of the
adio-frequency circuit, and, as the ca-
pacity of this winding is not generally
large enough to provide an efficient by-
pass for the radio-frequency currents,
a small by-pass condenser,
provided acros the terminals ok this
The condenser C-2 had to be
kept et sl oy AL b e S
creased in size it would materially af-
fect the audio-frequency amplification
obtained - from the transformer. A
condenser of .00025 mfd. capacity pro-
vided an ample by-pass for the proper
operation of the radio-frequency por-
tion of the circuit, and at the same time
had practically no effect on the opera-
tion of the audio-frequency trans-

In most form neutralized radio-
frequency ampmms no use is made
of the capacity of the secondary of
the audio-frequency transformer or the
hy-pass condenser, if one is used, in
the balancing of the circuit, and as
a matter of fact, the introduction of
this_condenser into the circuit often
renders the proper stabilization very
difficult to attain. Tn the form of cir
cuit of Figure 1, this condenser forms
a definite part of the balancing ar-
rangement, so that, instcad of being
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an undesirable factor, it becomes an
absulmc necessity (In stabilizing a

“straight” radio-frequency tube, a large
honeycomb coil may be used in place
of the audio-frequency transformer to
obtain conditions for balance.) A
second pomt of difference in this bal-
ancing  circuit ls that the internal ca-
pacity of the etween grid an
filament is ut zed, as well as the in-
ternal capacity between plate and grid,

KF INPUT

ARTRASE.

Fig. 1. The circuits of the amplifier tube showing the radio and audio frequency inputs.

C. C. copper magnet wlre, starting the
winding about one-hal rom one
end of the tube. After Ihe coil is com-
pleted, this will be called the top end
of the transformer, and if Il be
found that the bottom end of the coil
will be about one inch from the end
of the tubing. This is to allow for any
small brass angles which may be used
to mount the coil on the baseboard.
The wire may be securely fastened in
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Fig. 2

2¢ine ight shows'the schematic representationof the' “Wheststone Bridze” cicait mployed

to obtain a balance. These capacities
are represented in Figure 1 by the
small condensers C-gf and C-pg, re-
spectively.

Figure 2 shows the schematic repre-
sentation of the “Wheatstone Bridge’
circuit employed in Figure 1. “The
four corners of the bridge are respect-
ively, the plate, grid, and filament of
the tube, and the junction point “X”
Detween the tuning circuit L-2, C, and
the grid side of the audio-frequency
transformer seccmdnry It will be
noticed that all the arms of the bridge
are cnpacitamc, so that a balance is
obtained between these four con-
densers for neutralization. Three of
the four arms are fixed in capacity, so
that all that is necessary to obtain a
balance is to adjust C-n to the proper
value. e method used in accom-
plishing this balance is given in detail
Iater on. The capacity C-pf between
plate and filament of the tube does not
enter into the balancing arrangement.

The combination thus arrived at by
Mr. Clapp, namely ; one stage of tuned
neutralized radio-frequency’ amplifica-
tion, regenerative Sodion D-21 de-
tector, and one stage of reflexed audio-
frequency amplification, represents the
reaults of trials of over twenty cirerits,
and gives the most in volume and sen-
sitivity for radiocast reception, for the
number of tubes involved.

Coil Windings
For the first radio frequency trans-
former a piece of bakelite tubing, three

inches in diameter and_three inches
long, will he required. Use No. 24 D.
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place by passing the end through two
small holes drilled through the tubing
aboul one-quarter inch apart. ind

turns as closely and tightly as
pnssible. Secure the end by passing it
through two holes as was done at the
top. This completes the grid circuit,
or secondary, coil of the transformer.

Cut some strips of cardboard about
one-half inch wide, and wind them
around the outside of this secondary
coil, having one edge of the strips
even with the bottom end of ‘the coil.
Wind on enough of the cardboard to
form a ring one-inch wide and one-
eighth inch thick. "On this ring wind
the primary coil, making sure that the
turns of the primary are wound in the
same direction as were those of the
secondary. The primary winding
should have from 10 to 15 turns, de-
pending upon the size of antenna w|th
which the set is to be used. If
antenna is over 75 feet long, mcludmg
the leadin, not over 10 turns should be
used on the primary coil, but if it is
not over 40 feet, including the leadin,

15 turns may be used without destroy-
ing the selectivity of the set. ‘he ends

of the primary winding may be passed
thro“gh holes in the bakelite tubing,
in the same manner as the ends of the
secondary were secured. Figure 3
shows a sketch of the completed trans-
former, with the terminals of the wind-
ings marked with their proper connec-
tions.

The second radio-frequency trans-
former, used between the amplifier and
the detector, is best wound on a vario-
coupler form, preferably of the 180-
degree type. This is not necessary,

however, and construction should not
be held up simply because this type
of mounting is not available. The es-
sential thing is to get the proper num-
ber of turns on the stator windings, in
order tiat the two variable condensers
read alike, or nearly so. A common
54 inches in

I the tube available is

be just right.
smaller than 35 inches, more turns

must be used, while if it is larger,
fewer turns will be required.

A rough-and-ready rule which is
handy here is to change the number
of turns by two for every }4 inch
ference in size between the tube avail-
able and the one of 35§ inch specified.
Thus, for a three-inch tube we would
use 40 + 5 X 2 or 50 turns, which

n.

. comes out the same as specified for the

first unit, which is wound on a three-
inch tube. For a four-inch tube we
would use 40 — 2 or 34 turns.

Now wind on a ring of cardboard
strip at the end of the stator which
is nearest to the rotor. The ring
should be about 5 inch wide and %
inch thick, as on the first trans-
former. Over this ring, and in the
same direction as the first winding,
wind the same number of turns as were
used on the pnmary of the first trans-
former, using C. C. wire.
TG b b s e
tened through holes drilled in the
stator form. This completes the trans-

g

In order to obtain regeneration, the
Totor coil s coupled back on the grid
circuit, or sécondary coil of this trans-
former, the rotor coil being connected
in the plate circuit of the detector tube.
In this method the variation in coup-
ling, accomplished by moving the rotor

with respect to the stator, is the means
used for regulating regeneration. The
rotor coil must not be too large or
else it will be difficult to control oscil-
lamm in the detector circuit. A coil of

from 25 to 30 turns of No. 24 D. C. C.

wire on a_cylindrical rotur fl)rm 3
inches in diameter’ is ample for the
Sodion D-21 tube.

If one of the usual type of tubes is
used as detector the number of turns
on the rotor will have to be cut down
considerably, depending upon the case
with which the tube oscillates. If a
ball form of rotor is used a few turns
should be added, while if the cylin-
drical form is larger than 3 inches a
few turns should be removed. The
number of turns is not critical, and it
may e 30 turns irrespective of the size
or form of rotor used. This rotor
should be wound in the same direction
as the primary and secondary coils of
the second ftransformer. Figure 4
shows a sketch of the completed sec-
ond transformer with its rotor, and
with the terminals marked with their
proper connections.



Set Construction

The accompanying photograph
shows an inlerpretatiun of the Clapp
receiver worked out by Charles H.
Burnham. The panel arrangement and
wmnﬂ layout are clearly shown.

he best size of panel o use is 7 x 21
mch:s as this is the size which will
fit a standard cabinet. The baseboard
for this size panel should be 634 x 20
inches. This will allow the whole set
to be slipped into a cabinet which is
7 inches deep back of the panel. It is
not essential that the parts be mounted
as shown, as far as the operation of
the set is concerned, and the con-
structor may use his own discretion
and ingenuity as to the panel layout
and location of parts.

Tn wiring the set the usual precau-
tions should be taken against having
grid and plate wires |uralld to each
other, and all leads should be as short
and direct as is possible and still keep
the wiring neat. 'Extreme care should
be used in wiring the radio frequency
transformers, as it is very important
that these transformers be wired cor-
rectly. On the first transformer the
top of the primary winding is con-
nected to the ground, and the bottom
of this same winding is connected to
the antenna. The top of the secondary
winding is copnected to the stator
plates of the tuning condenser C, and
of the first or reflex am-
The bottom of the sec-

rotor plates of the tuning condenser C,
and to the junction point “X.” These

COILS WOUND.
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Fig. 3. The completed transformer with the

the right shows the second {ransformer

connections are plainly shown in the
accompanying diagram.

On the second radio-frequency trans-
former the end of the secondary wind-
ing which is farthest away from the
primary winding is connected to the
stator plates of the tuning condenser

ts rotor and terminals marked for connectio

C-1 and to the grid condenser GC on
the detector tube. The other end of
the secondary winding is connected to
the rotor plates of the tuning condenser
C-1, and to the nearest negative “A”
battery lead. If any other tube than
is used, this latter

the Sodion D-21

indicated as outside the stator form

dpward until
it is wholly or partly covered by the
stator. With the rotor windings in
the same diregtion as the stator wind-
ings the connections are as follows:

A rear panel view of the receiver bullt by Mr, Burnham. Note the neat arrangement of parts
and wiring. This set can be built from standard parts, S L

connection should be made to the posi
tive “A” battery instead of the nega-
tive. The end of the primary winding
nearest the center of the stator is con-
nected to the top terminal of the tele-
phone jack. The other end of the pri-
mary winding is connected to the plate
terminal of the reflex amplifier tube
socket. This is the familiar “re-

versed” primary connection. If the
coupler is of the 180-degree type care
must be used in the connections of

i
the rotor, but if it is of the 90-degree

AL COLS WOUND, IN SAME DRECTION
=

Bewr, -
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BeDET
minals marked for proper eonnections.

Fig. 4 at
type no particular attention need be
to_the order in which the rotor
connections are made, unless the rotor
can be moved through only 90 degrees.
In such case the connections should be
made as for the 180-degree type.
In the diagram the rotor form is

the end of the rotor nearest to the
grid terminal of the stator is connected
to the plate terminal of the primary of
the reflexed audio-frequency trans-
former, usually marked “P,” ~The end
of the rotor farthest from the grid
terminal of the stator goes to the plate
terminal of the detector tube. the
windings of the rotor are in the opy

site direction to those of the stator the
above rotor connections will be re-
versed. These connections are all
clearly indicated in Figure 3.
be noted that a by-pass condenser C-4
is placed between the end of the rotor
coil attaching to the primary of the
audio transformer, and the negative
“A” battery line. The value of this
condenser should be 001 mfd.

The mounting of the balancing con-
denser, C-n, will depend upon the ar-
rangement of the other apparatus. This
condenser is usually mounted where
it can be held in place by the wiring of
the set. Since it should not be touched
once the set is properly balanced, there
would be no advantage in mounting it
on the panel, especially as it would dis-
arrange the panel design and would be

size plates, or one with maximum ca-
pacity equal to such a condenser, must
h used. The usual type of “Neutro-

don” or “Midget” condenser is not
suitable for use in this circuit. In the
photograph of the back of the set, the
knob of a special balancing condenser
for this circuit will be seen between
the two tuning condensers, and just
behind the first tube.

The wi of the third tube, which
is a “straight” audio-frequency ampli-
fier that has been added to the original
two tube set, is clearly shown in figure
3. The dotted line ST marks the point
at which the third tube is added to the
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two tube set. The by-pass condenser
C-5 is of 001 mid. capacity, and is
for the purpose of preventing a shift
in the tuning of the receiver, which
would otherwise be experienced in
changing from two tube to three tube
operation. This condenser is not nec-
essary when the third tube is not put
into the set, but is sometimes found to
be of advantage even on a two-tube set.

In order not to upset the symmetry
of the panel, no rheostat is used on
the third tube, but a fixed resistance
set to give the proper voltage on the
filament of this tube takes the place
of the rheostat. The tube is turned
on and off by a filament control jack
for the last sta

FERT . Feone ton e sty

lf the clicks are still not heard, simply
mit the neutralizing condenser and
z\ll mc process involved in balancing.
next step is to attach the an-
nnq,and ground and light the detector
tube,. If the detector tube used is of
the Sodion D-21 type, it will have to
burn for a minute or two until the
heater has had an opportunity to warm
up the tube, before the full results can
be obtained. If volt meters are used,
both tubes should be turned up to five
volts, but if no volt meters are used, it
a good plan to test the voltage on the
filaments with a small pocket volt meter
and mark the setting of the rheostats,
so that the tubes will not be overloaded.
‘When the rotor is advanced far enough
to throw the detector tube into mcxlh-

lead to its proper binding post, and
insert the “B” battery leads.

To balance the set, first set thc
tuning condensers C and C-1 at r
mum. Set the rotor of the vai
coupler at minimum. Set the hal—
;mcing condenser C-n at minimum. In
case the epecial balancing condenser
is used, it should be set so that the
moving plate is Jnst barely touching the
mica disk. Insert the telephone plug
in the first jack and light the reflex am”
plifier tube Only Have the antenna
and ground disconnected. Set the tun-
ing condenser C-1 at about 80 (on a
100 division scale), and vary the tun-
ing condenser C back and forth from

90, rather rapidly. If a click or

thump is heard, the capacity of the ba

e
A L €-301~A _UV-20}" SODION_ D-21
2 RrLER L [l oo
v 0
L. 3 C-301-A
: fios
o
Regt G
I
T T L 108
. ;
ST
e -3
of 000 § |
6
5
e 1 i -
2 o o o
AL D
grasa g

Complete wiring diagram of the Clapp set as constructed by Mr. Burnham and shown

of the radio-frequency tr;m.sformers
have been closely followed, and tl
tuning condensers have maximum ca-
pacities of .0005 mfd., the mmng nnge
of the receiver will be from I 585
meters, more than covering lhe pres-
ent band of broadcast wavelengths.
Furthermore the two tuning condensers
will read practically alike throughout
the tuning range of the receiver, on
the two tube set. On the three tube set
the first, or antenna tuning condenser,
will gain slightly on the second tuning
condenser as the capacity is increased.
After checking up the wiring ac-
cording to Fig. 3, insert the tubes in
the sockets and connect the “A” bat-
tery to the proper binding post. Now
turn on the filament switch and rheo-
stats. If the tubes light the “A” bat-
tery circuit is correct. Next, discon-
nect the negative “A” lead and insert
it in the binding posts intended for the
pmm\e “B” battery leads. When this
is done, if the tubes light up, there is
an error in the ‘which must

in the accompanying photographs.

ancing condenser should be increased
unul thls lhum]) has been eliminated.
ick or thump has been
rlmuna\cd wnh the condensers at
about 80 on the scale, or if there is
no thump heard with the condensers
in this position, C-1 should be set at
about 30 and C should be varied from
about 20 to 40. More capacity will
have to be added to the balancing con-
denser until the thump is entirely re-
moved with this setting of the tuning
condensers. This process should be re-
peated with C-1 set at 20 and then at
, as the capacity of the balancing
condenser is increased, a howl should
be heard’ it will be necessary to turn up
the of the amplifier tube,
ome cases no click will be heard
unul the condensers are down as low
as 5 or 10 on the scale. This is no
indication of an error in the circuit,
but, in all probability, is duc to the par-
ticular tube being sed as an amplifier.
1 no clicks appear. in any position of

tion, the familiar regenerative squeal
will hc heard when either of the tuning
con s varied.

e pxckmg up new
stations the rotor of tl apler
should be set so that xhc delecmr nﬂ)c
is operating just below its oscillation
point, and both condenser dials should
be moved together. The dials should
stay in step with each other if the coils
have been accurately wound. If the
dials do not stay in step, it is no sign
that the set is not operating properly,
and on the three tube set, as was s
before, the dial of C will gain slightly
on the dial of C-1 as the dial readings
increase.

The plate voltage on the reflex am-
plifier tube_should not be over 6734
volts, and it will probably be found
that the mbe will operate very well
with but 45 volts on the plate. The
plate voltage to be used on the Sodion
D-21 tube depends very largely upon
the tendency of the tube to oscillate.

:
8

he found and eliminated before the
“B” Dattery can be safely connected
with the set. If the tubes do not light,
it is safe to replace the negative “A”
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the is possible that the
tube is autom l(‘ally neutralized by the

“stray" capacmes of the wiring and of
the apparatus. Tf no clicks can be ob-
tained, try anolhcr tube in this socket.

If it oscillates readily with a plate volt-
age of 2274 volts and no_grid leak at
R-g2, this combintaion will give satis-
factory operation. 1f the tube will not
Continued on Page 43)




A One-Control Regenerative Set

A Simple and Reliable Regenerative Receiver
Employing a ‘‘Pickle Bottle’” Wound Tuner

HE simplest form of a regenera-

I tive type of tuner is found in the

“fixed untuned primary, tuned
secondary, rotatable tickler coil.” This
unit is made up in many forms today
and most of them are advertised as
being “low-loss,” or of low loss con-
struction, The adjective “low” per-
mits a wide and varied scope and does
not confine itself to any upward or
downward limit with respect to these
losses. In other words, low-loss may
mean, from manufacturers’
standpoint, anything from sort of low
to so low that the losses cannot be
measured.

R. A. Bradley describes a three-tube
receiver in Wireless Age, New York,
which employs several features in the
way of low-loss design. Mr. Brad-
ley’s description follows :

For the past year radio fans have
been literally swamped with various
types of coil windings which have been
more or less efficient. DBut in present-
e low-loss coupler in the “pickle
form of wmdm" we believe

loss winding has been ac
cism to l)c found
with some types of regenerative tuners
the fact that the rotor and stator
\\,mdmgs are of different design. For
winding of spider-

this receiver the direct result is sharper
tuning and greater signal strength,
which are of course the essential fea
mm mr DX reception. The only di-
the field of this coil is the
hedsted strip for mounting purposes
and the one for the binding post con-

s ——
simplify the set further. Among these
are the detector jack, the filament
switch, the complicated binding post
strip.

You will note that we have omitted
the dial on the shaft of the low-loss
coupler. we have often wondered why

Hiustrations by Courtesy of Wireless Age (New York)

Back of panel shaving all parts. The

the terminal o as we have it

connections to the

Pyrex tube sockets may be made either

here, soldered to the socket prong. contacts,

‘themselves,

nections.  The coil form is seli-sup-
porting because of the nature of its
formation and good large sized wire is
used in its makeu

In connecting up the m\trument as
will be shown later, it is
e R e

Front panel layout of the
for the

web form and the stator winding of
basket-weave forn is at once ap-
parent that high e
obtained from this combination because
the magnetic lines of force do not co-
incide.

In the low-loss coupler used in this
receiver all three windings are the same
form although the diameters differ.
‘The greatest source of loss in an in-
ductance coil is the capacity and energy
absorption in the tubing which sup-
ports the coil. If this can be removed
as it is in the low-loss coupler used in

The frieze finish i
inéle disl and the Theastats and hickeled Jackss

1 forms a stunning background

rotor coil. This places the framework

the unit at ground potential and
hel s to prevent any capacity effect
from the end of the dial. For anyone

ing
three-circuit
still maintains its popularity due to its
cconomy of parts and ease and sim
Blicity='of° catsthuetitnGwe: know. of
nothing to compare with the results ob-
tained with low-loss coils and low-loss
conden<er< The receiver as shown

loys various little conveniences
which may be eliminated if desired to

a dial is used in this connection. The
tickler coil and secondary coil is maxi-
:xde< nine times out of ten the thome

uilder is not concerned how to place
e cial whed the coupling Beced e
tickler coil and secondary coil is maxi-
mum or zero. The dial should be set
so that as you turn the dial from zero
to one hundred you should approach
the regeneration point and pass it be-
fore 100 is reached. 1f you have your
instrument adjusted in” this manner
then your dial reading may mean
gumeﬂ\mg 1o you, but personally we
prefer to
the ﬁn;zcy= can !'L closely around and
adjust our tickler action in that man-
ner. The condenser dial is an entirely
different matter. Here your di
ing essentially mean something and it
is very important that the plates should
be entirely “in” when the dial is set a
one hundred and completely “out”
when the dial is set at zero.

The numbers themselves on the dial
mean nothing wever, they
e e comparisons.
We have said this many times before,
but there are still those who do not
see the reason for it. Let us take the
dial readings for this particular tuner
as an example. WEAF was tuned in
at 66 on the condenser dial and W]Z
at 45%. The former’s wave was 492
and the latter’s, 455. Now if we are
looking for a station whose wave-
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length is between 455 and 492 then we
will know that on the dial this station
should be received between the other
two and the comparison of wave-length
made with the dial readings. The curve
for the National Condenser shunted
across the tuner is unusually good.
The stations are well separated and
the tuning very sharp. The wave-

view of the set will be helpful in this
matter. The detector _tube socket is
direetly behind the variable condenser.
Line up your various pieces of appa-
ratus so that the shafts are in slraxghl
line down the center of the panel, Ii a
7-inch panel is used, a pencil line
drawn 3% inches from either edge will
serve well for this purpose. The audio

By closely following, this Uastration, the wiring of the recsiver will be easily accomplished.

e the short siraight

length range of this receiver ran from
below 200 meters to 575, covering all
possible broadeasting requirements with
the exception of the few stations below
100 meters, for which special appa-
ratus is necessary. The arrangement
of the condenser and coupler with re-
spect to the detector tube is the most
satisfactory arrangement. By so
placing your instruments your grid
leads as well as your other leuls are
made especially short. The wire runs
from the stator plates of the variable
condenser to the coil and from the
other side of the tuning condenser to
the grid condenser.

‘connections of

frequency transformers are mounted
between tube sockets, as this is the only
logical arrangement. Keep these along
the rear of the baseboard so that the
jacks which protrude back of the panel
will not interfere.

In wiring up the set figure out in
your own mind Betoreiand all the
places that connection will have to be
made, Then use one picce of bus wire
and connect the two furthermost in-
struments. If this is done correctly
it will then be possible to, somewhere
along its length, take off connections
to the other instruments. Let us take,
for instance, the positive filament lead.

71
Strap
connection

tube to the ground and A minus bmd~
ing post. All the Bradleystat

placed in the negative leads. Btz
tive lead runs to the ground binding
post and places the negative A battery
lead at ground potential throughout the
circuit. As the rotary plates of the
variable condenser and its entire frame-
work are connected to the negative fila-
ment that is likewise at ground poten-
tial no hand capacity effects are notice-
able even on the finest tuning. For best
results with this receiver we recom-
mend a UV-200 in the detector, but
for general use the UV-201A will be
very satisfactory. The Bradleystats
were specified because they provide ex-
cellent control of tube filaments. We
have always taken exception to the use
of a rheostat as a tuning device for we
still insist that all the tuning should be
done with the tuning controls. How-

elusive DX station and you have little
more than a faint carrier wave to work
upon it i a real pleasure to know that
a slight adjustment of a Bradleystat
on the detector tube will bring it in.
You are undoubtedly wondering why
we called this a one-control receiver
when it has a tuning condenser and a
variable tickler coil. Simply this: The
manufacturers of this coil have so de-
signed the tickler coil with respect to
the secondary, that the circuit will 0s-
cillate over the entire range of the sec-
ondary tuning condenser with but a
very small change in the tickler. In
tuning this receiver properly and as it
should be done it will be noticed that

The circuit diagram of the one-control reenerative receiver is the familiar three-col circuif, known in so many different forms,

Construction of the Low Loss
Receiver

Secure for your baschomd for this
receiver a piece of straight grained
white pine and place your transformers
and tube sockets on it temporarily so
that you may make in your own mind
a tentative lay-out for the placing of
the instruments. A glance at the illus-
trations, particularly the one of the top
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This runs from the last amplifier tube
socket to the A plus binding post with
several pieces of apparatus in between.
One connection is made from your last
socket to the binding post. Then with
short pieces of bus wire connect the
other tube sockets into the circuit. In
the negative filament lead this is done
the same way. It runs from the last
Bradleystat on the second stage audio

it is possible to keep the detector cir-
cuit just on this side of the oscillating
point without varying the tickler coil
more than a few degrees, consequently
it is necessary to adjust the tickler only
when the very finest tuning is to be
done. All but this latter can be done
by merely rotating the condenser dial
to previousl rletefmmed settings and
the stations will roll i
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A Really Efficient Broadcast Receiver

A Set that Combines the Cardinal Virtues of
Sensitivity, Selectivity and Tone Quality

O\]" sometimes finds it tiring
in reading the reports of new
pes of receiving sets, to learn
that each is the absolute acme of per-
fection, and may also find cause to
wonder at the never-ending supply o
superlatives available to radio ed-
itors (some editors, at least), in their
description of the new marvels. Now
after this brief railing at the frailties
of human nature as exemplified by
some radio editors in introducing a
receiver to the public, it would not be
seeml, our part to stress very
heavily the virtues of the five-tube set
described by Joseph H. Kraus in The
Experimenter, New York. We shall
leave it to the reader whn builds this
Teceiver to sing its praises—as he is
certain to do. The ar mlr: follows.
“What type of receiver do you own,
Bill, and you, Jack?” Indeed, quite an

o +
Tliustrations by Courtesy of The Esperimenter (New York)

1Js the radio o
jemer ; 14,
20, amplif

Cube rheostats 2,

ordinary question, which one hears oc-
casionaily. And when the answer from
Bill shows that he owns a five-tube
tuned radio frequency receiver, wlule
]ack S three-tube cuit
enerative set, we may be nclined
ta bclicve that the five-fube set gives
its owner much superior results. Eyi-
dently, to some, it will appear that due
to the fact that Bill's set has five tubes,
it is undoubtedly better than Jack's.
Yet, Jack claims all and even more for
his set than does Exll‘
Thus the man who is about to
construct lus ﬁrst succcss[hl set rather

il kel 16 and. 16, v
Slament switch; 23, detoctor tube

at sea, and thz: contradictory advices
that he receives from his friends only
add to his pclplcxlt\

The really excellent set pictured on
these pages is one that will, undoubt-

PARTS REQUIRED
2 Bruno 0005 \anablc condensers.

ansformers.

3 Cautler-Hammer toggle switches.

1 Federal 30-ohm rheostat.

1 Federal 20-ohm rheostat,

1 Bradleyleal

2 Dubiier 001 fxed condengers,

1 Dubilier .00025 fixed conden:

2 Rasco jacks (one 2-circult and one
filament control).

7 Raseo binding posts
Rasco binding post

5 Concoat Ra Y5 weraler dile

ming condense
terminal

Fhecuiats 23, inpa

edly, “bring home the bacon.” Com
bining radio frequency amplification
and regeneration, the receiver also h:
one step of transformer coupled Ao
and one stage of push-pull. Distance,
clarity and volume are its outstanding
points u[ excellence.  What more
could one desire?

A feature of this set is that it has
a small wave-length change switch al-
lowing a range of from 130 meters to
400 and from 350 to 600 meters. The
set is thus made very selective and
little, if any, interference is experi-
ence

4 radio reauency, socket;
y-pass condenser s
i, flament tnnunl nck

T ——
The data for the construction of the
various parts are as follows: The pri-
mary winding of the radio frnqucncy
transformer consists of six tur
No. 14 bare copper wire which is blxp—
ported by means of thin bakelite strips.
The secondary is wound in stagger
fashion and contains 45 turns of No.
D.C.C. in a 3-inch diameter
circle. A double section . mfe
condenser is used for tuning. The
next coils, the primary and the sec-
ondary of the detector input circuit are
of the same dimensions as those of the
first transformer. The tickler coil con-
tains 50 turns of No. 24 D.C.C.

The panel is 7”x24" and is fas-
tened to a baseboard upon which all
the apparatus not on the panel proper
is mounted. Note mre[u!lv the dispo-
sition of the various part: i
B that i saimesfetstiy s Tayout

§ tekler coll; &, second tuning trane-
ing’ condensers 13, audio

Slihce, end 34, Goable-clrcuit Jack.

be used, otherwise trouble may be had
on account of inductive or capacitative
feed-back which cause squealing.
Vernier dials are used, there being
three of them, two for tuning and a
third for regeneration control. Other
refinements include the variable grid
leak for the detector tube, and the fact
that cither the type 201A or 216A
tubes can be employed for the push-
pull amplifier. The 216A tubes are to
be used wherever possible. The ampli-
fication constant of these tubes is so
much greater than that of the others
that it becomes an easy task to bring
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in distant stations with the volume of
Iocals
Again, because

e broadcast stations are
reducing their wave-length, this re-
ceiver will find many adherents. A
double circuit-jack i5 provided_after

ne stage of audio and sufficient
h which to receive the local
stations can be had. All connections
are brought out to binding posts ar-
ranged on a rack. Although the am-
plifier uses a “C” battery, it is not

few words about the operation
and the results obtained with this re-
ceiver will stimulate more intérest in
those who are undecided concerning the
type of receiver they should like to
build.
when as many

At7 or 8 o'clock in the evening,
ten powerful local

from the lowest to the highest as
signed, the set has proved its superior
qualities by bringing in stations over
2,000 miles away with loud speaker

many advocates to the idea and en-
hance their appreciation of the set.
for instance, a_station is transmitting
on 375 meters and trouble is experi-
enced from interference when using
one setfing of the wave-length change
switch, the simple expedient of chang-
ing the position of the switch and re-
uning to 375 meters will in most cases
clear up the trouble. In other words,
have a super-selective receiver
which is entirely different from the

shown in the photo and blueprint dia-
gram because it would complicate mat-
ters by concealing some of the connec-
tions. The “C” battery is placed on
top of the output push-pull trans-
ormer.

In wiring
the filament circuit first.

the set it is best to wire
Note that

c-Hfilir+C

Layout and wiring of the set, showing the parts are mounted on the panel and baseboard.

volume. Then as_evening draws on,
Cuba, the West Coast and Canadian
stations come rolling in with remark-
able case and steadiness. And the
quality of the music is such that one
does ot turn away in disgust. Pure
tonal teproduction is at once apparent
and this point is stressed because qual-

The figures correspond to those in the photo of back

usuel set. With other types of re-
ceivers, trouble is generally exper
enced when approaching wave-lengths
of 300 meters and lower. This greatly
handicaps the set and in many cases
climinates _the possibility of receiving
stations within this band. And again,
the crowding of the stations that oc-

Panel view of the recelver.

the last jack is of the filament Cnnnul
type. This is so because it would be
needless waste of battery currum if
one wanted to listen-in on the one-step
of amplification alone to keep the push-
pull amplifier tubes burning. Only
two rheostats are necessary, one for
controlling the amplifier tubes, both
audio and radio, and the other for con-
trolling the detector tube.
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The three larger dials at the left arc the tning controls.
witches. To the right of the panel can be

ity should come first when considering
the building or purchasing of a radio
receiver.

Again, with the general tendency of
the broadeast stations to begin the use
of the lower wave-lengths in transmis-
sion—the only feasible outlet for them
—the simple. switching arrangement
which allows the receiver to go down
to as low as 180 meters—will find

Between them on the upper part of the panel are the two
‘sten the dtector and amplifier rheostats,

curs at the lower end of the dial spoils
the chances for reception of many of
them. With the use of the features
incorporated for wave-length change,
we completely overcome this difficulty.

From the above, therefore, it can be
seen that the set is ideal from every
standpoint.

An antenna about 100 feet long'of a
single copper wire, clear of all sur-




roundings, will do very nicely. The
coupling of the antenria_primary coil
is fixed and is of the semi-tight variety

LY

6T#I4

quality the set ranks among the very
best.  Enough can be inferred from
the statement made concerning the use

Sor#2400C

denser to allow both high and low
wave reception is without doubt a real
step forward towards the time when

hose who prefer wiring
aken i placine he'various instruments at b
erid Jeak‘un

tans et thar e saption o

which allows a good degree of freedom
from interference.
For selectivity and for volume and

e receiver trom o schematic

<
Il single-pole «.mmu. th-nxe oo

‘one anather so that m;

Switches, foatures which. augment

atiery, are brought to & small binding post rack which faciliiates quick term

of the push-pull amplifier. As a con-
clusion, it is well to bear in mind that
the idea of using a double section con-

wiram, the accompanying circuit wil servo (he purpoe,
eme

Farticular care should b
ot

t stations will be
waves which
ciency.

many of the broadea
down on the short
makes for greater cf

How to Make the Clapp Receiver

oscillate under these conditions it will
be necessary to increase the plate volt-
age to 45 volts and insert a grid leak
at R-g2 of about 1 megohm. On the
third, or audio-frequency amplifier,
tube the plate should not have over
67 4 volts unless a “C" battery S

n which case the plate voltage ma
be increased, as the “C” battery volt-
age is increased, in accordance with the
circular which - comes wrapped  with
each tube.

To guarantee good quality from the
receiver it will probably be necessary
to use a grid b R-gl. The i
of this leak will depend upon the qual-
ity of signal obtained, and should be
kept as hwh as possible to eliminate
any pos of materially reducing
the ugnd! strenglh Ii the parts rec-
ommended are used, the value of this
grid leak will be from 0.5
megohms. A variable leak is not rec-
ommended.

If it is desired to keep the first cost
down as much as possible the set may
be constructed with but two tubes, and

(Contined from Page 38)

the necessary space for the insertion of
a third tube can be left. The third
tube may then be added at any time
without disturbing the panl layout or

wiring of the set in'any

l‘ulluwmg is a list of the constants

Fig. 3: L1 and L2, first radio-fre-
Hilohe e e T
L3, L5, second radio-frequency
transformer and rotor described it
text. C and Cl, variable condensers
L0005 mfd. maximum capacity. C2and
GC, fixed condensers 00025 mid. ca-
city with grid leak clips ed
C4 and C5, fixed condensers 001 mid.
capacity. Co, balsneing condenges de-
scribed in text. Regl, grid leak 05 to
G L R
megohms.

Following is a list of part
the set illustrated: 1 bakelite panel
7x21 in,, preferably 3/16 in._thick.
20005 mid. National type DX con-
densers with 4 in. 1
standard base sockets. 2 General Radio
type 301 rheostats 30 ohms. 1 Sam-
son, 3-to-1 audio-frequency ~trans-

imson 6-to-1 audio-fre-
sformer. 1 bakelite tube
n. in. diameter. 1 vario-
coupler form X dmnbcd in text. 3%
pound No. 24 . copper magnet
% ]‘edgnl No. 14)7 W closed
3 prongs, for first stage).
1 No. 1435.W n;,let circuit
ﬁhmcnt comrol for last stage. 1
NG 10 midlact mmem switch,
1 4 Bell dml plain, to match Na-
limm! d Is. fixed condensers 00025
mid. capzmny with _grid leak clips
(Splitdorf). ~ 2 fixed condensers 001
mm eapacity (Splitdorf). 1 balancing
ndenser, special, 8 \ch “Imp
ph(me acks and tips (in | 7 bind-
ing « 3 small m1rl\crs ior dial
i e e 301 panel
mounting volt meters 0 to 8 volts. 1
Cutler-Hammer fixed resistance
ohms. Hard rubber strips for binding
rack, 12 lengths bus bar wire, 1 4%4-
volt “C” battery. 1 cabinet for 7x21
in. panel. 2 C-301-A tubes. 1 Sodion
D-21 tube, 1 six-volt storage battery.
2 45-volt blocks “B” batteries. An-
tenna, ground, phones, loudspeaker.
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A Stable Seven Tube R F. Rece1ver

English Experimenters Develop New Method of Preventing
Oscillation in Multi-Tube Sets

HE value of multi-stage radio
frequency amplification_is well
known, as is also the difficulty in

controlling oscillation where several

stages are employed. Our estcemed

English contemporary, Mr. A. Dins-

dale, has contributed some valuable

data to this subject in the following

One of the earliest and bcst known
ways of stabilizing tuned R. F. stages
Was to impress a small positive poten-
tial upon the grids of the R. F. tubes
by means of a potentiometer connected
across the A battery. This device by
introducing damping into the circuit
effectively prevented —self-oscillation,

+B +8
4 5
| 2 ce &3 z,
2 Toorid
2nd.
Stage
o 1
1< 7
+B
4 Y.

Hisraions by Coutery of N. V. Herdid Trivune
ned plate e
DiEnciale of “the mew e

article which originally :Appczu'cd in the
York Herald Tribun

Radio-frequency amphhcfmon has
engaged the attention of experimenters
both here and on the other side of the
Atlantic for some time past, but with
the exception of the super-heterodyne
all the systems so far devised have
proved unsatisfactory when app]md to
more than at most three sta

The reason for this d|FﬁLulLy with
multi-stage R. F. amplification lies in
the fact that self- oscillation of the
R. F. tubes is difficult or impossible to
control. Many different methods of
preventing this unwanted _oscillation
have been tried by introducing into the
circuit different stabilizing devices.
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Fis. 2. Tuner transformer med
h ethod of caupline B T
Fig. Facinie of wave

hod. Fig, 3. Tustrates the
aliernating tuied with untuned
ap tuning.

but at the expense of efficiency, for
damping, either artificial or natural, is
the last thing desired in R. F. circuits.

A later and much more  efficient
means of obtaining stability is the well
known neutrodyne method, which needs
no explanation here.

Cause of Instability

It will be of advantage here to con-
sider in detail exactly why ordinary
tuned R. F. amplifiers are unstable un-

In Figs. 1 and 2 are shown the two
methods of interstage coupling most
generally employed, that shown in Fig.
1 heing known as the tuned plate meth-
od and that in Fig 2 as the tuned
transformer metho
Considering (hc ‘method shown in
1 when handling this circuit in
actuial practice, the two circuits L1C1

and are tuned to exactly the
same frequency, and it is when this
condition of things is arrived at that

the circuit, theoretically, is operating
at its maximum efficiency.
Practically, the tube immediately

breaks into more or less violent self-
oscillation, and nothing further may be
done till these oscillations are stopped.

The case in Fig. 2 is exactly the
same, for, although the inductance L2
is not. aﬂually included in the plate cir-
cuit of the tube, it is coupled to it
through the inductance 1.3, £ coupled
very fightl

Now, everybody knows that, in or-
der to obtain regeneration or to cause a
tube to oscillate, it is necessary to
couple the plate to the grid in Some
fashion. This is usually done magneti-

cally, by means of a tickler coil inserted
in _the plate lead,
grid coil,

:md coupled to the
but it can also be done by
Ccoupling.

1 and 2 the coupling is ob-
tained cz\pwcltauvel), the coupling con-
denser consisting of the clements of the
tube itself, which iorm a condenser of
sufficient size -to cause regenerative
couplmg in the case of the two low-

This was the position as faced by
John Scott.Taggart, the well known
British designer. e set out to find
means of overcoming the difficulty
without introducing more or less in-
efficient stabilizers,

It is obvious that, in‘order to prevent
bility of coupling between the
s and grids of R. F. tubes some
other method of coupling the stages
must be found, but on the broadcast
wave band the cfficient methods avail-
able are limited

The most cfficient methods are those
shown in Figs. 1 and 2, of which the
former is the better. Resistance-ca-
pacity coupling will not function on
wave-lengths below 1,000 meters, nor

less special stabilizers are introdug
for upon a true appreciation of the
causes depends a clear understanding
of the latest British method of obtain-
ing stability in an almost unlimited
number of stages.

will iron-core

There only remains, therefore, the
air-core choke method, which, thougl
not so efficient as tuned plate coupliug,
works fairly well, and has the advan-
tage of being practically aperiodic.



In order to produce a stable circuit,
therefore, Scott-Taggart alternated
tuned circuits with untuned circuits, as
in Fig. 3. In this diagram the first
circuit, L1CI, being the aerial circuit,
is necessarily tuned and constitutes alsa
the grid circuit of the first R. F. tube.

The grid circuit being tuned, the
plate circuit must therefore be untuned,
and the choke coupling, L2, between
the first and second stages is thus em-
ployed, This choke coupling consti-

tained with a minimum number of con-
trols.

Standard components having the
usual values may be used in such a cir-
cuit. For the chokes Nos. 150, 200 or
250 plug-in coils may be used, the ex-
act value depending on the wave length
to which the receiver has to be tuned,
but this adjustment is not very critical.

soon as this circuit was published
in England large numbers of sets were
made up on this principle by fans all

the desired signals the coil L1 no longer
remains entirely aperiodic. Since L1
is tightly coupled to L2 it comes under
the influence of the trap circuit and is
inclined to respond more to the fre-
quency of that circuit,

f, on the other hand, L2Cl is not
accurately tuned to the incoming fre-
quency L1 reverts to its original
aperiodic condition.

Now, a choke coil, to produce an ap-
preciable amount of amplification, must

3

Fig. 4.

tutes also the grid circuit of the second
tube, and as it is aperiodic the plate
cuit of this tube may be tuned. The
more efficient tuned plate coupling,
1L3C2, can, therefore, be employed be-
tween the second and third stages.

This method immediately proved suc-
cessful, for the stability is perfect, re-
generation being necessary, in fact, to
make the set oscillate.

Degree of Sensitivity

The degree of sensitivity obtainable,
however, is not so great per stage as is
the case when all stages are tuned and
stabilized. To_ obtain the degree of
amplification given by two stages of
tuned R. F. three stages of the alter-
nating system are necessary, but this
fact is counterbalanced by the adapta-
bility of the system to any number of
stages, so that a degree of sensitivity
comparable with the super-heterodyne
can be obtained. The designer of the
system successfully applied it to seven
stages of R. F. amplification.

The first obvious drawback is, of
course, the number of controls, but if
the tuned stages are matched all the
condenser dials can be mechanically
coupled together, or multiple conden-
sers can be fitted.

A seven-tube circuit, giving five
stages of R. F. amplification, is shown

Fig. 4, regencration being i il
Tt is advisable always to employ an odd
number of stages, so that the maxi-

um R, F, amplification may be ob-

over Europe, Africa and Australia, but

it was soon found that, although ex-

traordinarily sensitive and_absolutely

stable, there was a lack of selectivity

which rendere(l it unsuitable for DX
S

he circuit was therefore modified
by the introduction of wave traps into
all the tuned circuits, which modifica-
tion immediately elevated the system
into the super-heterodyne class as re-
gards_sclectivity, while reducing the
sensitivity by only a very small amount.

The method used is illustrated in

ig. 5, which illustrates a method of
coupling which is a madification and at
the same time a combination of Figs.

, 2 and 3.

There are two kinds of wave traps.
In one method the interfering station
is cut out, leaving the desired signals,
and in the other the selectivity of the
receiver is increased to such a pitch
that the interfering signals cannot get
through.

The Iatter method is the more scien-
tific and is the one adopted in Fig. 5.
The cxpldnatmn of the principle is as
folloy

I the trap circuit L2C1 were not
present the coupling between the first
and second tubes would be by means of
the inductance L1 only—i. e., entirely
aperiodic. Thus all interferences pres-
ent in the aerial circuit would be passed
on to the next stage.

By introducing the trap circuit and
tuning it exactly to the frequency of

A seven-tube multi-tube circuit employing five stages of radio frequency.

consist of a considerable number of
turns, otherwise there will be no build-

up, or increase in amplitude, of the
oscillations flowing through it. That is
to say, if L1 consists of xc]zmvely few
turns it will act as a virtual short cir-
cuit to the oscillations transferred to
the plate circuit by the gri

Applying Wave Traps

In practice, the circuit L2C1 may
consist of any of the usual forms of
low-loss inductance, say 60 turns, tuned
by a low-loss condenser of 0005 mfd.
capacit;

. which is tlghtly coupled to L2,
may consist of a coil of 25 turns, or
less. As low a number as 8 turns has
been used with success, the determin-
ing factor being the degree of volume
required as against the degree of se-
lectivity neces Eight turns will
give very much greater ~elecuvlly than
25 turns, and the loss of volume will
only be slight. The point is one whic
the individual experimenter can with
advantage decide for himself.

Fig. 6 is the same as Fig. 4, redrawn
to include wave traps in all the tuned
circuits. Except for the aperiodic coils,
the components are all standard, and
the number and arrangement of the
various stages are given just as a sug-
gestion to the experimenter.

s a matter of fact, the writer
strongly recommends the reader to
commence experiments with only three
stages of R. F., as the sclectivity will
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be found to be so great, in a well laid
out receiver using good low-loss com-
ponents, that two condensers will be
found quite enough to handle.

chcncmuon has also been included
this, besides m.reamg
the <cnuuvm of the receiver, will,
course, increase the selectivity a: al.
Vernier condensers are a necessity with
this set.

Coil Design and Arrangement

It matters little whether the tickler
coil is coupled to the aperiodic aerial
coil or to the wave trap inductance.
Those who prefer to use plug-in coils
can use an ordinary three-coil holder in
this position.

Similarly, as su},g::(cd above, plug-
in coils, mounted inside the cahnmt
may be used for the rmtage R. F
chokes, which are shown variable in
Fig. 6. This variability is desirable be-
cause, in a sense, a choke coil of th
sort is not absolutely aperiodic. A coil
which will present sufficient unpedancc
to a certain _frequency to cause
necessary build-up of oscillation am-
plitude, will present a negligible im-
pedance to another much lower fre-

&

quency.

Thas, if plug-in coils are used, they
can be changed to suit the wave length
being received. Nos. 150, 200 or 250
will cover the American broadcast band
satisfactorily.

board. This is a point for the experi-
menter himself to settle.

The interstage R. F. wave trap coils
may be wound as cylindrical coils, and
the few turns of the aperiodic plate
coils wound over the central part of the
winding. In this way turns can easily
be put on or taken off during the course
of experiments. The aerial coils can
be made up in the same manner, if
plug in coils are not used.

is, of course, no reason why
speual low-loss coils of the various
ha\kel wound types should not be made
e few turns of the aperiodic coils
hemg wound on the same former to
insure tight coupling.
familiarized himself with
the method of tuning, the experimenter
may proceed to add as many stages of
R. F. as he pleases, but if more than
three are employed it is practically es-
sential that a multiple condenser be
used in conjunction with carcfully
matched coi

There should be no special difficulty
about this, and if found necessary spe-
cial micrometer condensers can be
paralleled across the main condenser
sections to malke up for small discrep
ancies in the tuning of the various cir-
cuits. e neecssary, however,
to take great care to prevent any inter-
action between tuned stages or insta-
bility will result.

These remarks apply with equal

sitions shown, but at right angles to
the panel.

The coils for the second stage may
conveniently be mounted on the end of
associated tuning condenser.
Gridl condensers and leaks are stand-
ard and have not been shown, in order
to avoid overcomplication  of
sketch.

Results Obtainable

An active interest in the super-
heterodyne method of reception has
only recently been taken in England,
but it bids fair to dic an untimely
death m the face of this new “home-
grown” system of R. I, amplification.

Even with the original circuit shown
in Fig. 4 some wonderful results were
obtained by fans who were not troubled
by local QRM. In fact, nobody had
anything fo say about the sensitivity o
the system; the only complaint was
lack of selectivity. Now that this has
been so vastly improved ersh fans
are rapidly converting their

Using only three stages of R F.and
no A. 1«‘, many Britishers report loud-
speaker signals from American stations
almost every night, with an unusual
absence of fading and freedom from
distortion, This alone speaks volumes
for the efficiency of the receiver, for,
although many different types of re-
ceivers in use in England today will
bring in American stations regularly,

(O + 90 V.
ss5v (B
e 0+ 224V
250 PSS = Q250 T!o/ €
= § 7l
90025, gog 25 | 00025
it & e
Imeg: :] Imegs Imeg. Imeg. +
it

Fig 6.

An alternative choke coil which can
be made up by those who desire maxi-
mum possible efficiency on any given
wave length, consists of 150 turns of
No. 40 s. s. c. resistance wire wound on
a former about 234 inches in diameter.
Tappings are taken to a ten-point ro-
tary switch from the ends of the coil,
and from the fiftieth turn. From the
fiftieth turn to the 120(1. tappings are
made at every tenth tu

The soith for. tha ol may be
mounted on the face of the panel, or,
more conveniently, on the end of the
coil, which can be mounted on the base-
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A similar cireuit fo that shown in Fig. 4, with the system of wave tra

force to any arrangement employing
this system.

Suggestions of Lay-Out

The hing to bear in mind
when arranging the lay-out is to avoid
overcrowding in the K. F. circuits and
to so arrange all coils that no inter-
action can occur between them. If this
point is not attended to and interaction
takes place, not only will much of the
selectivity of the set be lost, but it may
2.!50 become unstable.

lug-in aperiodic choke coils are
used they should be mounted in the po-

p tuning adapted to it.

fading, swinging and “night effect” dis-
tortion are almost always present.

As regards selectivity, it has been
found possible, within a mile or so of
the local station, to completely tune it
out and receive uninterruptedly upon a
wave length within a few meters of it.

Cert"«in slight modifications will no
doubt be necessary to adapt the circuit,
in practice, to the different character-
istics of American tubes, but a trial
bench hook-up should soon clear up
this, and other minor points, and the
fan will probably be inter-
ested in giving the system 2 trial.




ber of very small V’s will give better
results than a small number of big
ones, SO do not be afraid of cutting

The writer used an extra good grade
of photo-mounter paste to stick the
paper to brass ring, and it served its
purpose excellently. Shellac, however,
is better. Some trouble may be experi-
enced with this operation, but a few
trials will give a good idea of the best
paste to employ.

Following thc completion of the
speaker thus far, the next point is the
installation of the connecting rod be-
tween the cone and the unit which
is to be employed. A piece of bus bar
will serve admirably, if there is not an
available piece of brass rod around the
work-bench, The matter of attaching
it to the diaphragm of the phone is
very simple. Be careful that a good,
tight connection is made but that, at
the same time, the area covered by the
connection is as small as possible. That
is to say, see to it that the solder used
covers as little of the diaphragm space
as possible.

The attachment to the cone is not
quite so simple a matter. The writer
used two small brass cones two inches
in diameter, one on the outside of the
apex of the paper cone and the other
on the inside. Then the connecting rod
was attached to these cones with a suit-

able threaded end by means of nuts.

b who do not care to spend the
necessary time to make the other pair
of cones and the threaded rod may use
the bus bar and a bit of well-spread
sealing wax. The end of the bus bar
may be bent to lie flat on the outside of
the cone. Then the attachment is made
firm by dipping about two inches of the
surface of the cone into melted sealing
wax. A little practice will enable the
builder to swing the cone into the wax.
so that a most workmanlike job re-
sults. The final touch is added by
placing a few drops of the wax on the
inside of the apex of the cone where
the wire comes through.

Now for the unit. lhe second brass
ring was made to fit snugly around the
outside of the receiver case. The re-
ceiver slips into this and the diaphragm
with the extension installed. Remem-
ber that if the connections to the cone
and to the diaphragm are not made at
absolute right angles, trouhle in plenty
is liable to result. The sounds of
the Philharmonic Symphony coming
through will resemble nothing so much
as a hurdy-gurdy around the corner if
the angles are not nght

for argumen let's as-
sume that they are as they “should be
and go ahead with the discussion. 1t
the second stage of the amplifier is
husky, the cone will not help any in

the matter of clarity of reproduction if
the phone is used as is. The chances
are that the diaphragm will constantly
rebut itself against the pole pieces of
the agnets, giving a nice, metallic
twang. This is corrected by the instal-
lation of a couple of thin shims of
copper or brass placed between the

edge of the diaphragm and its bearing
around the receiver case.

The thinnest possible metal sheet
should be used for this purpose. If
there is some old shielding material

fit on the edge of the receiver case
where the diaphragm rests. A few
trials will give the proper number of
them to be employed. Keep the dia-
phragm as close to the pole pieces as
possible, so long as it does ot strike
when the town's prize prima donna
takes her high

Now for the finishing touches. In
the dime store mentioned in the first
paragraph, at the lamp counter, will be
found a great assortment of decorative
ribbons which are ordinarily used to
bind the edges of home-made lamp
shades. A little of this will cover the
edge of the brass circle where the paper
cone was pasted to it. This enhances
the appearance of the completed instru-
ment several per cent., making it look
even more like the thm) dollars saved.

Storage Battery Notes

ADIO fans returning after a sum-
mer vacation will find a lot to do
toward getting their receiving sets in
ﬂmpe for the fall and winter months.
ne of the first things to look after

is lhc storage battery. It should be
taken out in the yard, where it can be
examined with safety to the carpet and
furniture. A greenish white deposit
may be found dlinging (o the positive
pole. The best way to remove this is
to take a tea kettle full of hot water
and pour the contents slowly over the
corroded substance until it disappears.
The top of the battery may also be
cleaned in this way, but care should be
taken to prevent the water from getting
inside the battery. An old scrubbing
brush will accelerate the cleaning pra-

ess.
‘The water on the surface will soon
dry off and the top of the battery
should be clean and dry. The termin-
als should be scraped clean with a file
or knife. The positive pole of the bat-
tery should be encircled with a small
red circle of paint. This should be a
bright red or pink so as to_distinguish
the positive from the negative pole.
The negative pole should be cleaned
with a file so as to insure a good elec-
trical connection. Other expused lead
leads of the battery may be given a
heavy coat of black "nsphaltum or
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vaseline so as to prevent further dirt
from accumulating.
Outside Protection
Look at the outside of the battery
and see if the container needs a coat of
asphaltum, which is acid and water-
proof and will prevent decay of the
wood. It is good to give it several
coats for protection. Acid spilling over
during a charge will not affect the con-
tainer if this simple precnunon is taken.
The next move is to unscrew the
vent caps and look down into the cells.
See if the solution covers the plates by
about half an inch above the plates. Tf
you can see the tops of the plates, it is
a sign that the battery needs some dis-
tilled water at once. It is impossible to
measure the condition of the battery
with a hydrometer if the liquid is too
low. It is not a good plan to measure
it after adding distilled water either, as
the mcasurcment will be far from ac-
cura
1f lhe cells need filling get some dis-
tilled water from the battery service
station or the corner drug store. Fill
the cells with a hydrometer syringe, not
witl :\ metal funnel.
not use rain water from a metal
I pipe. As soon as the water
touches metal or paint it is no longer
fit for battery use. The water gathered

from the sky in the earthen ware con-
tainer may be put away in bottles for
future use.

Put the battery on charge for a few
hours, at least until it starts to gas. It
may be charged an hour aiter gassing
without harm. Then read the weight
of the electrolyte with a good hydro-
meter. Below is a table of the proper

readmgs for storage batteries :—
1,300 — (New battery) Fully
charged.

1,280—(Not new battery) Fully
charged.

250 Battery half charged, needs
charging.

1,225—Going dead.

1,200—Gone.

Never let the battery stay in opera-
tion on the receiving set until the tubes
become dim. This will ruin the bat-
tery. Charge it every time it gets down
to 1,250,

1f the battery will not take a charge
after being on twelve hours, it has
probably sulphated. It is best to rush
it over to the battery service station,
where it can be examined. Take it to
the service station of the company
which manufactured the battery. The
battery may have to stay on slow
charge for several days to bring it back
to normal conditions.—N. Y. Telegram
& Eve. Mail.



The ‘‘Floating’’ Circuit Reflex Receiver

Sharp Tuning of Output to Crystal Detector
Is Obtained with One Tube

s ———
IlH thL introduction of the re-
in this article, a novel
tep uLeu in the construction
of reflex receivers and, in fact, any
using a crystal detector with
e o e TR

BALANCING
CON EENSER’ 8. ;

0005 MF.

cuit so great that the selectivity is en-
tirely spoiled. Upon considering the

schematic diagram shown, many will
wonder what function_the coil L2,
tuned with the capacity C2, plays in the
set.

_ [ -oooes i

Tilustrations by Cawrtesy of The
diagram of the

This magazine has received a num-
ber of requests for data on a one-
tube reflex that would really have s
isfactory selectivity, that would "be
simple to construct and have a good
tone. We believe that this receiver at-
tains this goal. The set demands quite
a little practice in tuning to get the ut-
most out of distance reception. The
actual credit for the departure in this

the Browning-Drake receiver.
for construction of the set as given
herewith appeared in The Christian
ycience Monitor, Boston, Mass. The
description follows :

This set is quite unusual inasmuch
as it does not have the crystal detector
connected across secondary of the sec-
ond tuned circuit. The fact that the
crystal is connected to the rotor coil
of the regenaformer (Browning-Drake
coupling coil unit) instead of across
the secondary makes the set tune ex-
tremely sharp, without losing volume.

The reason for this will be readily
understood when the reader considers
that a crystal has a very low resistance
when compared to a vacuum tube de-
tector, and so when connected to a
tuned circuit makes the loss in that cir-

Bt

¢ Monitor (Boston, Mass.)
single tube set using Browning-Drake units.

Let us briefly describe the action
that takes place in the circuit. The sig-
nal from the sending station is received
on the antenna-ground system, and is

e ey e

condenser from a comparatively small
voltage in the antenna. This radio {re-
quency voltage passes easily . through
the 00025 condenser and is amplified
by the tube. This amplified energy
passes through the coil L1, and induces
a voltage on coil L2. The coil L2 in
conjunction with the capacity C2 builds
up a large oscillatory current which
induces a voltage on the rotor coil.
This voltage is impressed on the crys-
tal which rectifies the modulated radio
frequency currents, and changes them
to audio frequencies. The audio fre-
quency is then amplified in the audio
transformer (AFT), which impresses
these audio frequencies back on the
grid filament of the vacuum tube. The
tube amplifies these audio signals
which are made audible by the tele-
phone receivers

Tt will be noticed that the same tube
not only acts as a radio- frequency am-
plifier, bnt also amplifies the andio sig-
nals e balancing condenser shown
in the umm is useful inasmuch as it
keeps the circuit LoCo from breaking
into oscillations ‘when the condenser
C2 is being tuned to resonance.

The outstanding feature is the coil
1.2 with its tuning condenser C2, which
may practically be described as a float-
ing circuit. In some ways it resembles
a wave-trap. This coil sharply tunes,
the signals that it picks up from L1.
Then the signals that are passed onto

16"

Lavout of parts for o single
om the s

et A i
et
tuned in by LoCo. A considerable

voltage is built up on the grid filament
of the vacuum tube by this coil and

=12

ot Bt may o Bickai oulPlot e Tval e of

tube
il baancing condensee in erder o kexp th tabe operuting ai the

the crystal circuit are those that are
wanted. Splendid selectivity is the re-
(Continued on Page 74
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An Efficient 3-Circuit Tuner
Construction -Completely Illustrated in
Pictures and Diagrams

01 050 S e i

The upito-date three-cizcait tuner_shown

his and the'two wucceeding puges appeared in

recent fssue of"Scionce and Invention maga:

zine and s deseribed by A. P. Pock

Rumbers on thehoiogtavit
‘enrricd thron

The complete schematie cireuil diagram of the threc-circuit tuner under disc: e iven diretly above. ot (hat here each fnstrument is 2o
signed 3 specilie number. By referring {rom’ this diagram to the photokeaph above, 1t will be seen that the connections {6 tach instrament an be
carefully checked, and the wires leadimg 5m that Jacirasment 1o the others can b followed out Quickly and ScEuEatels,

A bottom view of the tuner is giv
dircetly above, and & pancl e o
he placed in its cabinet at
the feft: "I the above view. the plac:
ink of fhe audio frequency iransform-
ers and the springs of the sockets exn
e casity soen. e’ mouniing of the

denser. 10 in_the diagram above. The
rid Tealg nnd Ccondenser are numbers
s ‘and 5 respectively,

ockets are uae
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After the Slament ciruits are v

Ifactory manner.

~PLATE CIRCUIT WIRING ~

Bined: e, he
e i lenk btmz ustened directly

Y ROTOR (TICKLER COIL) 32 TURNS
SPIRAL WOUND. 23" OWSIDE
BIAK 7' INSIDE DiA Ne.gk DCC
18"
MOUNTING
ERACKET-
WESE gEm  reumames e
SHAFT f Q/ /
s : 9
13 4’ —ki'—
= + #
3 —j:— S PRIMARY
= VINDING
i r

HOLE FOR SWITCH

HOLE FOR JACK
PANEL LAYOUT

HOLE FOR JACK

BAKELITE END RINGS.
~MANUFACTURED COIL~

In Iaying out the panel of & new recclvi

Dake is used, the mounting holes for the sam

e will hav
Tt i 'tho same positi

N the presentation of this construc-
tional article to the radio public,
the writer has departed somewhat from
the beaten (mnk antl mstedd uf offering
a circuit dia hotos
of the set :md Icmng «hc readel guess

@ set, the builder either mars or enhances the final appe:

centered and drilied, the dials will not Tine
ut

L However, keep the snaft

at the rest, he has, with the assistance
of the artist, Joseph F. Odenbach,
worked up what he considers to be one
of the most complete radio articles ever
published in any periodical.

Several photographs and acircuit

diagram are published on the preceding
page, and three progressive wiring dia-
grams, a panel layout, and a_complete
drawing of a manufactured coupler
shown above. The constructional de-
tails are given on the page following.
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Let us first assume that you have not
bought one of the manufactured
couplers and are desirous of making
one yourself. “A simple type is illus-
trated in detail below. The first requi-
site is a thin bakelite or paraffined card-
board tube 234 inches in diameter by
314 inches long. In one end of this
tube drill two holes for the grid and
ground binding posts and in _the other
end four holes for the A+, B+, plate
and aerial binding posts. At this end

fastening to the tube and panel. After
you have assembled this mounting
bracket on the stator, place a }4-inch
bakelite rod, 43§ inches long in a vise
and very carefully cut along the length
of the rod with a hacksaw for a dis-
tance of 27/16 inches. This is shown
at B above. The rotor coil which in
this particular set is of the pancake
type, as such a type has been found
most efficient, is next to be wound and
requires careful workmanship. It is

ing with collodion and when dry, care-
fully, remove from the block, using a
thin bladed knife if necessary. Turn
over and paint the untreated side with
collodion. ~ Solder the ends of the wire
to twor flexible leads, slip the coil into
the slot in the bakelite rod and bind
the rod in two or three places with
strong wax thread. Apply a drop of
collodion at the points where the coil
and rod touch. Assemble the rotor in
the stator, using a coil spring and stop

ROTOR FLEXIBLE,
TERMINALS LEADS

TN

SECONDARY

FOR
ROTOR

{ \\
£
A J“”““

—3f

~WINDING FORM

SCREW HOLES_FOR MOUNTING
AUDIO FREQ. TRANSFORMERS.

ROTOR (TICKLER coIL)

IRAL
colL~

RoToR coL @

—-DETAILS FOR A
HOME MAD]

TUNING COIL ;
FOR THE SET- 'S5 %

BRACKET FOR MOUNTING
BINDING POST STRIP — " |

SAW CUT THRU_SHAFT FOR
MOUNTING ROTOR COIL.

MAKE ONE OF BRASS . DRILL
HOLES AFTER BENDING.

i
SCREW oLtk fon
SROGNTING Solker
SHELLS. AND CONTACT

5
SCREW HOLES FOR MOUNTING
BINDING POST STRIP

f ?82‘,’,’ ’J?#?ﬁs oL FoR scAev— NEE
3" 0 . e MOUNTING SCREW_ 3 [ -BRASS-
4% 1 4F 3% . PANEL HOLES il
> % al
Pz RYZ il i i woLEs For
1 \J N‘\ BINDING POSTS
P 2 D L A
o g = PR Y A e A
3 33 TAIL OF e o e ey

DE
SUB PANEL~

~BINDING POST STRIP~ .
|

‘The details of the various home-made

three other holes are to be drilled, one
for the shaft and the other two for the
small machine screws which hold the
mounting bracket in place. After these
holes are drilled and the posts mounted,
wind the primary and secondary coils
following the data given in the rear
view of the coil above. Leave a space
of about ¥ of an inch between these
two windings.

From hxr]v heavy strip brass, cut a
piece, the details of which are shown
at A above. Bend at the indicated
points and drill the necessary holes.
The two large ones will be of just suf-
ficient size to allow the shaft to slip
through and turn easily but must not
be so large as to allow the shaft to
wobble. The other holes are for

52

parts to be used in conjunction with the set desribed on
e coil of exceedingly simple design, but one which will operate very eficiently is detailed as is also the sub-panel and binding post strip.

not a hard proposition, however, and
you only need be careful in order to
sure good results. Provide a wind-
ing form as shown and aiter fastening
one end of the No. 24 D.C.C. wire in a
slot in the round center portion, start
with the winding, proceeding a fraction
of a turn at a time and holdir  that por-
tion which has already bee.« wound in
place with the fingers of the left hand,
guiding the wire with the right. After
three or four turns have been wound,
place a drop of collodion on the wind-
ing and let it dry for a few seconds.
It will hold the wire firmly in place.
Do this every few turns, in order to
keep the winding smooth and firm.
When 32 turns have been wound, coat
the whole upper surface of the wind-

the two succeeding pages are given above.

A home-

pin as shown and the coupler will be
complete. The stop pin may consist of
a short thin machine screw passing
through a hole in the shaft and fastened
with a nut so that the end of the ma-
chine screw will strike the mounting
bracket and prevent a complete rota”
tion of the coil.

The details of the sub-panel are
given, although they need not be fol-
lowed if standard sockets are used. The
latter can be mounted directly on the
sub-panel by drilling only two holes for
fastening. inding post strip is
also detailed.

Brackets for the binding post strip
are shown and serve to off-set that
strip from the socket panel and to pro-
vide better and easier construction and
connections.



A Home-Made B Battery Eliminator

An Easily Constructed Device Which Can
Be Assembled in a Very Short Time

N a little less than one year half a
dozen makes of B battery elimina-
tors have appeared on the radio

market and to-day the radio listener
may forever discatd his dry-cell plate
supply for the new and up to date
method of using the house lighting cir-
cuit. These electrical devices trans-
form the 110-volt alternating house
lighting current into direct current by
means of a special circuit, giving a con-
tinuous source of current for the plates
of the radio frequency, detector and
audio amplifier tubes.

The radio fan who can tap the house
lighting circuit in his house should in-
vestigate the various B battery elim-
inators and install one for hi
ing set. Run down batteries will be a
thing of the past, and the receiving set
will perform remarkably well for an
indefinite period of time with only the
necessary attention given to the charg-
ing of the storage Datter

Most of these eliminators consume
very little current. In fact, one-tenth
of a cent an hour would be a fair esti-
mate for the average B eliminator.

while one or two systems employ small
jars containing a_ rectifying solution
and electrodes for transforming the al-
ternating into direct current. Unless a
step-up transformer is used in such a
rectifier to increase the 110-volt supply
before it is rectified it is impossible to

tinue to use dry-cell batteries. It is
now possible to build a successiul B
battery eliminator to work on 110-volt
alternating current with but a few
parts, and the radio fan is in a better
position to put one together himself
lhcreb» derivig all the benefits of the

The completed B battary climinator chowing the 2 and

lnstraions by Courtesy of N. ¥. Horald Trivane
microfarad condensers witlh metal

Straps holding Them to-the basehosrd:

LEADS TO RADIO
SET, BEHIND
CABINET

“B" ELIMINATOR

PLUG IN
10 V. LINE

,\8‘/

A convenient way to install the B battery climinator ina radio cabinet, thus keeping it
out of sight.

This cost is considerably less than op-
erating the set with dry-cell batteries.
It also gives the satisfaction of know-
ing that there will always be a good
live source of plate current “on tap”
at any time.

The majority of the rectifiers make
use of a vacuum tube as a rectifier,

get much more than 80 or 90 volts.

George M. Meyer describes one of
these B battery devices in The New
York Herald Tribune radio section as
follows :

Owing to the high cost of manufac-
tured B battery eliminators, few radio
fans have considered their use and con-

product at a cost consider-
ably less
e writer constructed su(h an out-
fit and found it to work remarkably
well on every set it was (r!:‘d on. He
is at present running one on his five-
tube receiver and no trouble has been
had with it since the first of the year.
This eliminator makes use of a trans-
former encased in wax, small choke
coil also included in the transformer
case, some 1- nnrmiarad condensers, a
standard soc ostat, tube and a
10,000 to 1000[70 r)hm resistance of
the carbon compression type. This can
be mounted behind a_small panel or
in a box or even wired up in the cabi-
net of the receiving set. The accom-
panying photos and layout show how
this device may be constructed for con-
venient use beneath your radio table.
f a 4 microfarad condenser cannot
be obtained to be shunted across B
and —B leads from the transformer,
four 1 microfarad condensers can be
connected together in parallel as shown
in the wiring diagram. Two 1 micro-
farad condensers may also be em-
ployed in this way in order to obta
the equivalent of a 2 microfarad con-
denser to be connected across termi-
nals 2C and —B, that is, if the con-
structor finds he cannot cbtain a con-
denser unit of 2 microfarads.
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Uses 201-A Tube

The rectifier makes use of but a
single UV201-A or C301-A tube,
which is controlled by a 20-ohm rheo-

drops to 90 or slightly higher, but will
still give sufficient current and voltage
to operate the set equal to a similar
amount of dry cell B battery.

HOLE_FOR

HOLE FOR VAR
RES. SHAFT.H (RHEO. SHAFT

BINDING l/JOST HOLES

DETAILS OF END PANELS

0"

BTRANSFORMER
|

2 MF.
COND.

4 MF:
COND.

\OOOO TO IOO 000
RESKSTANGE

Dimensions for drilling the two small

stat. If not more than 18 or 20 milli-
amperes are passed through the tube it
will last for a long while as a rectifier.
Sets such as the five-tube tuned radio
frequency or mneutrodyne receivers
should be equipped with a C battery to
cut down the current consumption in
the plate circuit.

There are a number of rectifier tubes
on the market at the present time
which can be used with this outfit if
desired. However, any 201-A will do,
even a discarded one which will not
work well on the receiving set may be
used in the eliminator.

Furnishes Steady Current
The eliminator described herein is
capable of supplying 135 volts for the
amplifiers provided not more than 1
milliamperes are taken from the elimi-
nator.  This can_be_determined by
placing a meter in the plate circuit.
When current in excess of 15 mills is
drawn through the tube the voltage

2

panels and detailed layout of the unit.

wired by any one within an hour or
two. Follow the circuit carcfully and
make it as compact as necessary. Plac-
ing the instruments close together will

" do no h;

In the accompanying photos is
shown an arrangement of the parts
mounted on a baseboard 7 x 10 inches.
Two bakelite panels, size 4 x 7 inches,
are attached to the baseboard as indi-
cated in the layout by means of small

rass angle brackets. One panel
holds five binding posts, three for the
B battery supply and two for connec-
tion to the 110 volt A. C. line. On the
other panel the variable resistance
(10,000 to 100,000 ohms) and rheo-
stat for tube is mounted, see sketch of
panels, This arrangement makes a
suitable unit to be installed in a’con-
sole radio table, allowing ‘the B bat-
tery supply leads to be connected to
the set from behind the table and easily
accessible for control by the operator
from the front of the cabinet as shown
in the accompanying sketch.
owever, any arrangement to suit
the constructor will prove satisfactory
providing the circuit is carried out ac-
cording to the wiring diagram with
parts specified.

The circuit is arranged so that the
detector  tube may be operated by
means of the rectifier without the
slightest trace of alternating current
hum. The 10,000-0hm resistance will
allow a micrometer adjustment on the
plate voltage of the defector tube. The
voltage may be regulated lo smt any
tube. Tt starts ip at about nd
can be increased to 45 if neceisa in
steps of a fraction of a volt at a H

Voltmeter Not Necessary
A false impression will be obtained
if the voltage of the eliminator is read
with a voltmeter. Do not use one to
measure the output but be satisfied with
the fact that it works. The voltmeters

Photo showing the top view of the B battery climinator.

The eliminator circuit is shown jn
the accompanying diagram and can be

generally used for messuring 1 but-
(Continued on Page o



Construction of a Selector Tuner

A Tuning Unit for Receivers Located in

Congested Radio Areas

A. KUBIAC, writing in Radio
News, New York, has contrib-
uted 2 most noteworthy article
on the subject of elmmnnng interfer-
ence in congested se is mat-
ter of tuning out powuful local signals
is a subject of considerable importance,
cither for the lict or the listener
who finds that some nearby station
saturates his set to the: exclusion of
all signals within a wide band of wave
lengths. Read the article in the fol-
lowing and perhaps you will be able
then to remove some of the “cus
from the “concussion” of nearby sta-
tions.

Many of our most popular “new in-
ventions” in radio receivers are not
new and startling discoveries, but
merely modern adaptations of old well-
founded theories; theories set down by
the pioneers of the radio art. These
pathfinders have indeed blazed the trail
so well that the fundamental principles,
and many of the circuits, are still as
useful now in solving our problems as
they were in the early days of radio.

The Problem

Let us apply the above philosophy to
our present-day difficulties. Take for
instance the ever increasing problem of

Rejector

350. 375 400
Fl6.1
The shaded portion, a, represents the part
uned out by the wive'tr b is another
interforing W

climinating interf e, especially as
it exists in the vicinity of New York
and other large cities. Imagine trying
to use a gimlc cireuit receiver to tune
in a concert from WOC on 484 meters,
with WEAF only a mile away ham-
meters, and WJZ
., with a half-hundred
ships and shore stations operating so
close that they scatter “forced oscilla-
tions” through all wave- mmm
frap is vefy cffective in
eliminating interference caused I)y one
nearby station, but then how are we
going to suppress the interference from

a dozen other stations? We are going
to go back about ten years and see how
it was done in those days.

shaded portion (b), the problem be-
comes much more complicated. It is
not. pracllml to employ two wave traps,

ceptor’

& P for 1 do not possess eAceptmnslIx
Rejector Circuit low 1ossc=, it is very difficult to pre-
The use of the “rejector” and “ac- venting mttmg out the dlercd slgnnI
iminati also, whilg cut out the
mtcliclcnce Even 1f th\) condi

Ltustrations by Courtesy of Radio News (New York)

The elements of a_wave trap. Both coil and
condenser should have the Towest resistance
Dossible.

of extremely severe interference,
though not generally known to the
public, is not new. In fact, such sy:
tems were used by the British during
the war, and aboard our own battle-
ships, even to the present time, with
complete satisfaction.

“wave trap” in clim-
m:mn_g interference, not only on one
narrow wave-length band but on all
vave. lengths, can readily be under-
ood by referring to Figs. 1 and 2.
Coraider e bk ine Fig. 1 as the
scale of wave-lengths embracing the
broadeast stations. If we desire to re-
ceive a special concert from a distant
station on a wave-length of 400 meters,
we will encounter interference from a
local ~station transmitting on 375
meters. This interference can be cut
out by tuning the wave trap, connected
in the conventional manner as shown
, to the interfering wave on
action of the wave
trap in this case is to cut out the sig-
nals within a narrow band, as repra
sented by the shaded portion (a), Fig.
1, from passing through the receive
This method works out fine when the;
exists only one source of local inter-
ference. However, if we have another
on 425 meters as indicated by the

did not exist, the use of two wave traps
would add two more c(-mroh to lhc
receiver, while the use of a “rejector”
circuit adds but one. 1<\ulhcrmolcv
even with its single control, the “re-
Jecmr s superior to two wave traps as
you will see with reference to mg 2
Notothe opposite characte of the
two circuits. Here, as in Flg 1, the
shaded portion represents the area
covered by the wave-lengths that are
prevented, by the action of the rejec-
tor, from passing into the receiver. In
other words all waves are rejected ex-
cepting that to which the circuit
tuned, and this is passed on to the “ac-
ceptor” circuit of the receiver.

How the Circuit Works

In order to understand the iumuon
of wave traps, rejector circui
acceptor circuits as they are :Appl!cd
Tere in =uppremug interference, it will
'y to compare the resonance
|>hcvmmun in a series circuit with the
phenomena of parallel resonance. To

void confusion in the various terms

Acceptor

375 400 425 450

FI6.2

With the “rejector” the unshaded portion is
the only wave that gets through to the

used in this article we will associate
the word “rejector” with the “parallel
resonant circuit”; and the word “a
ceptor” with the “series resonant
cuit,” which is correct as you will see

later.

A parallel circuit consi n in-
ductance and a_capacity in parallel as
shown at (a), Fig. 5, with the source
of alternating pntuuml applied at the
points mar] cd (X). This circuit will
have a resor int at some wave-
length detcrmmed by the values of in-
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ductance and capacity in the circuit,
one or the other of which should be
made variable so that this circuit can
be tuned to resonance with the extern-
ally applied current, which in this case
is the current in the antenna caused by
the incoming radio slgnul The parallel

gl
lmpcd'mu in the main circuit prevent-
of current at the one fr
qumcy, e
fers o impedance to currents of other
than the resonant frequency.
Gl e
circuit_contains zero resistance, there-
fore, it is important that circuits of
this kind be carefully designed to re-
duce the losses to the smallest possible
extent. The greater the losses in the
parallel circuit, the greater will be the
tendency for current at the resonant
frequency to flow in the main circuit,
thereby “defeating the purpose for
which the rejector circuit is used.
The series circuit shown at (b), Fig.
o e e e e

Stowing method of using pegs for winding

istance coils.

in series, with the source of alternat-
ing potential applied at the points
marke The action of this circuit
at resonance is directly opposite to that
of the parallel circuit. The impedance
introduced into the main circuit by the
parallel circuit at the resonant fre-
quency is very great, while the imped-
ance due to the series combination is
negligible,

Combining the Cireuits

It is easily scen that if it is desired
to have a current of a certain frequency
but to exclude currents of
all other frequencies, it is only neces
sary to combine the series circuit and
the_parallel circuit into one as shown
at Fig. 4. The inductance L, and the
capacity C, constitute the parallel or
rejector circuit, while the inductance
L. and the capacity C, make up the
series of acceptor circuit. The induc-
tance L, is the coupling coil to the re-
ceiver. The operation of this com-
bination is a little difficult as the tun-
ing is rather sharp; however, once the
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adjustment is made it will remain fixed
given wave-length, and a calibra-
tion curve can be made to aid in tun-

ing.

T fie e thentiome 1 e previous
paragraphs where we desire to tune in
a distant station on 400 meters, but
have local interference both on 375

meters and on 425 meters, it is not
S thc rejector circuit
to the interfe \

ceptor circuit it signals ex-
cept that to which it is tuned, as illus-
trated by the shaded portion in Fig.
Consequently, if the rejector is tuned
to the desited signal on 400 meters
(750 kilocycles), it rejects the cur-
rent at this frequency due to the high
impedance that it introduces into the
circuit as mentioned before, but acts

Now you will
remember that the series circuit be-
tly the opposite, so that if
we tune this circuit to 400 meters (750
Kilocycles) it offers a high impedance
to interfering frequencies, but negli-
gible impedance at the resomant fre-
quency, therefore it accepts the current
that was rejected by the parallel cir-
and transfers it to the receiver
through the inductance L;. The oper-
ation, then, is simply that of tuning the
rejector and the acceptor both to the
frequency of the desired signal.

FIG. 4

The hook-up of the aceeptor-rejector set with
detector tube.

1f both the acceptor and rejector cir-
cuits are calibrated, and if they are
geared together, the number of controls
is reduced and the operation is simpli-
fied to a large degree. Again, if

straight-line frequency condensers are
used, accurate dial settings can be made
and the result is an instrument which
will serve for many purposes.
“  Wave Trap
There are several wave traps on the
market that have sufficiently low losses
to give good results when used as a
All wave traps are essen-
“parallel circuits.” The only dif-
fe il i trap circuit and a
rejector circuit, as you can see by com-
pmn« I‘w, 3 and ‘Fig. 4, is the man-
ner i the parallel circuit is used
Seth relagion fo e cecivers e e point
that detemines whether a parallel cir-
cuit will function satisfactorily as a re-
jector is its resistance. It must have
very low ot only ohmic re-
sistance, but also that caused by nearby
mclalhc ob]ects, and by dlelectru loss-
the coil and condense
SILil whick Bas the plates of i

&8
g
EE
&6
E‘.
g
5
7
2
&
=

uted capacity caused by heavy shellc
or dope on its winding.
In order to insure having a circuit

Rejector Acceptor
X X
a b
X
Fi6.5

The two primary circuits which form the
heart of the Accoptor-rejoetor system.

that will produce satisfactory results
it is best that you construct it yourself
according to the following  specifica-
tions, which you will notice adhere to
high capacity and low inductance in
the circuit, but in a manner which lends
itself more readily to the use of stand-
ard apparatt

Draw a 3 inch circle on a pine board
and arrange 14 pegs cqually space
about this circle (ten penny nails will
do). Wind 20 turns of number 14
D.C.C. magnet wire around these pegs
as shown in Fig. 7, binding each turn
in several pl'\ce< with  shoemaker’s
thread as it is wound on. After the
20 turns are wound on and securely
tied, the pegs can be removed, leaving
the coil self supporting. Do not im-
pregnate the coil with shellac or var-
nis

A back view of the panel showing
the arrangement of the apparatus is
shown at Fig. 8. The panel is of hake-
lite and the size, 6x9 inches, affords
ample room for spacing of the parts.
The four binding posts are connected

Continued on Page 58)




A Selective Three-Tube Reflex

A Single Control Receiver Empléying Radio
Frequency Amplifier and Crystal Detector

S ————
REFLEX receiver that possesses
selectivity to the extent that a
pnwcrful local broadcasting station can
tuned out and another station op-
~mnng on a wave length close to the
first tuned in, is at the present time
something to be looked forward to.
In other words, that is the ideal which
many manufacturers are working
for, but have not yet attained very suc-
cessiully
The teflex receiver described here-
with by William A. Schudt, Jr., from
the N. V. Telegram and Evening Mail
Radio Section has_exceptionally goo
selectivity. In addition to the tuning
its volume is increased twofold with
the selectivity. This is contrary to the
usual_proceedings, whereby the vol-
ume is usually decreased when the se-
lectivity is increased.
resent day receiving sets employ-

g

ing any form of radio frequency
(tuned R. F.) usually combine sev-
eral variable condensers so that they

can be controlled by one shaft, thereby
Dringing the number of controls down
to one. Such a practice is all right for
medium results, but beyond that it is
a failure. Local stations can nearly al-
ways be tuned at the same dial reading
when more than one variable condenser
is used. Therefore, if local reception
is the only object in view, all the va-
riable capacities can be coupled to one
shaft.

Tuning in distant stations with all of
the condensers controlled by one dial
is quite a task, since you cannot pos-
sibly get resonance unless each one of
the radio frequency circuits is tuned
separately and carefully. Of course, it
is another thing when each coil is de-
signed for use with a special condenser
and all condensers in turn connected
up to the one shaft. Even in this man-
ner utmost efficiency is not obtainable,

vent any standardization of such unit
On the other hand, several prominent
manufacturers of radio equipment
have solved the problem to a certain
extent and can successfully operate
several variable condensers on one
shaft, but as was stated before, the
utmost of efficiency is not obtainable
at the present time.

Avoid Coupling Condensers
It is seen, then, that in designing
the reflex set so that really good selec-
tivity will be had one must not couple

the two variable condensers, In this
case only one is used and therefore the
set is actually one of single control.

The receiver about to be described
embodies a special form of reflex
which is far more efficient than just
the straight reflex set. Greater sclec-
tivity is obtained, ease of control, and
greater volume is had with three tubes.

All of the apparatus can be mounted
on a 7x18 inch panel.

e ——

act size of the panel is procured. With

f a ruler and compass the
panel pemplate i 1aid ot to suit the
builder. ood lay-out is shown
in the mdwmg (ienii

The variable condenser is mounted
in the centre of the panel with two of
the rheostats on the right hand side,
while one rheostat and the scnsitizer
control are placed on the left hand
side. The jacks and battery switch are

Tiiustrations by Courtesy of N. Y. Telegram & Eve. Mail

Fig. L—Front view of completed set showing panel arrangement.

Necessary Parts

A list of the parts necessary for the
construction of this super reflex set
follows :—

One three circuit low-loss tuner.

One 23-plate 0005 mfd. variable
condenser (low-loss type).

One iron core radio frequency trans-
former (untuned).

Three Io\v ratio audio transformers.

One crystal or mineral detector
(fixed prefeml)le)

Three tube sockets.

Six binding posts mounted on rack.

One double circuit jack.

One single circuit jack.

Two variable grid leaks.

One battery switch.

Three 30 ohm rheostats.

One .001 mfd. ﬁtcd condenser

One panel, 7x18 inches.

One baseboard, smlable for use with
7x18 inch panel.

Necesmv dials, bus bar, and sup-

a9 s e er
shaft to match up with knobs of rheo-
stats.
One cabinet, 7x18 inches

(TR parl 1 HORE beolaid but betare
anything else s done.

A picce of white cardboard the ex-

Note single tuning control.

clearly shown mounted below the large
dial in the centr
s soon as the panel template is
finished fasten it to the front of the
panel by means of clamps. Small
pieces of cardboard are used under the
clamp% to prevent them from marring
he panel. Then impress the markings
np(m the face of the panel with a
centre punch.

The baseboard is mounted or fas
ened to the panel first, following it by
the condenser and rheostats. Care
should be given to correct placing of
the three circuit tuner. It is placed so
that its magnetic field does not take in
7 part of the variable condenser.

The placement of the various trans-
formers, tube sockets, and other in-
struments is clearly shown in the draw-
ing.

Novel Wiring Method

e all of the apparatus is in place
the w|rmg should be started. In this
case there are bound to be quite a few
changes made before the set will be in
proper working order. On account of
this latter reason we are presenting a
ovel method of wiring so that it will
be casier for the builder.
may have occurred to many build-
ers of radio sets after they have fin-
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ished wiring with heavy bus bar to re-
verse a few transformer leads or try
placing a certain lead at another point
of vantage to see if it will increase the
signal strength. If it has occurred to
them they unduub«edly spent a few
hot, blue, smokish minutes trying to
bend or stretch the heavy connectors
to their new positions. In order to
save this excess energy and to be able
to reverse one or all leads that can be
reversed the set should be wired with
No. 28 D. C. C. wire. Of course, this
is only temporary and will be replaced,
wire for wire, with heavy bus bar just
as soon as the correct reversals are
found.

Step by Step Process
Following is a word diagram of the
reflex set, the schematic diagram being
shown below.

the audio transformer. The other end
of the transformer goes to the “A”
minus lead.

Before wiring the primary circuit
of the audio transformer one will find
it much easier to finish up the plate
circuit of the first tube. From the
plate post on the first tube socket a
wire is run to one end of the sensi-
tizer coil, which is known as the tick-
ler coil of the three circuit tuner. Now
run a lead from the other side of the
sensitizer to one side of the radio fre-
quency transformer. Continuing the
ng, connect a lead to one side of
the primary of the second audio trans-
former from the other side of the un-
tuned radio frequency transformer.

Other Connections
As we transform our energy into the
secondary of the radio frequency

TE:
“ast agoro T
Ak O

SFORMERS

is also connected to the lower prongs
of the two jacks. A fixed mica con-
denser of .001 mid. is connected across
the primary of this audio transformer.

Tt hardly scems necessary to go into
word diagram for the rest of the audio
frequency amplifier, since it is of con-
ventional design, except for the two
variable resistances which are shunted
or connected directly across the se
ondaries of the audio transformers.

All of the grid return leads are con-
nected together and in turn connected
to the filament circuit and then to the
“A” battery minus binding post. The
other filament posts on the three sock-
ets are connected together and then to
the binding posts marked “A” plus and
“B” minu o much for that.

A by~ condenser may have to
be <hunced across the xecﬂml.;ry of the
first audio ey transformer. In
fact, it a bad plan to try this
mndemu lmth in and out of the cir-

Thc leads to the first audio fre-
quency transformer should be reversed
to find the best operating polarity.
This is very jmportant, and when the
correct wiring for the whole row_of
ound the frail wires

m should be easy to follow as the st

er coil and balance of

. —This schems i
i T totney ireui ety et eied A S bine 't ' SeTiery Conee”chenit e,

Connect first with the No.
replacing later with bus bar.

From the binding post marked ANT
a wire is connected to the top end of
the primary coil. Now run a lead
from the post marked GND to the
other end of the primary.

Now comes the secondary circuit,
and one must take great care here, for
a mistake will end in complete failure.
The end of the secondary nearest the
tickler rotor is connected to the fixed
plates of the variable condenser and
also to the grid post of the first tube
socket. The other end of the secondary
is brought to the rotary plates of the
variable condenser and to one end of

28 wire,

transformer let us also continue wir-
ing this part of the set. The top end
of the secondary is connected to one
end of-the crystal detector, while the
other end of the crystal detector is
connected to one side of the primary
of the first audio frequency trans-
former, the opposite side of the audio
transformer being placed in connec-
tion with the other side of the untuned
radio frequency transformer, (Refer-
ence should be made to the schematic
diagram from time to time.

Going back to the second audio trans-
former, connect a wire to the vacant
post on the primary side to the binding
post marked “B” plus. This “B” plus

is
Shbuld b replaced by strong bus bar.
Try Reversing Leads

If it be not too late, we might stress
that the audio transformer should be
of the lowest possible ratio.

Because of the use of a crystal de-
tector, the clarity of this particular
set is as nearly perfect as any radio
set tested by this department.

As in the construction of all radio
receiving sets, the results obtained de-
pend entirely on the quality of appar-
atus used in it, and this cannot be ad-
vised any too strongly with this reflex
receiver. Use good transformers, es-
pecially the untumed radio frequency
transformer, which is of the iron core
type and should be of the very best
quality.

Construction of a Selector Tuner

(Continued from Page 56)

as shown with bus wire. Do not allow
the wiring to hug the panel, but bend
it up so that it is an inch from the
pancl.  The basket-wound coil is
mounted so that it is two inches from
the panel by using the lead wires as
legs, and aside from a small fibre
bracket (not shown) this is all the
mounting used. The fixed condenser
has two capacities, one of 001 mid.
and the other of 002 mfd. and the
manner of connecting to the three-
point switch is clearly shown. Use a
good grade mica condenser here. The
variable condenser is connected direct-
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ly to the bus wire as shown. It is ad-
sable to mount the panel in a cabinet.

If the receiver is of the loose-coupled
type employing a_primary series con-
denser, or even if it is the popular
single circuit receiver with a series tun-
ing condenser, the parallel circuit can
be connected directly to the antenna
and ground terminals of the receiver,
in which position it will function as a
rejector, and the receiver as the ac-
ceptor. If the receiver does not em-
ploy a series circuit for tuning, it will
be necessary to construct such a circuit
and couple it to the receiver as shown

it

at

In operating the rejector, be careful
to avoid coupling between the rejector
and the receiver.

List of Parts
1 6'x9"x34” Bakelite Panel

1 6'x6"x9" Cabinet

1 001 Variable Condenser
1001 Mica Fixed Condenser
1002 Mica Fixed Condenser
1 1%4” Switch Lever

3 Contact Points and 2
4 Binding Posts

25 fect No. 14 D.C.C. Wire
2 feet Bus Wire

Stops



Some Good Reflex Hookups

Simply Constructed Reflex Sets for the Home Radio Builder

HE following article by J. R.
Balsley, which appeared in The
cperimenter, New York, might
be entitled “Much From Y\ulc, as it
has to do with the job of making one
lone tube do the work of two or more.
Of course it is about one tube reflex
circuits and previous to having read
over the information and data given,
we had an idea tl we had seen all
the one tube systems possible. Our
ideas have since undergone a_change
as you will see in reading the fol-
lowing :
It scems that the popular demand
for a low-priced, long-range, easily-
operated receiver has not been met
isfactorily by any device so far de-
seribed in any of the radio magazines
per-regenerators _are far from
satisfactory for reception of music be-
cause of the distortion that is an in-
herent feature of this type of receiver.
Furthermore, lhev dcpcnd on \lmng
of nter

dmmg the antenna res tance sufficient-
0 pass very we:
SR prac-
umuv reducing the antenna resistance
course, through regeneration.

g a feed-back coil in the plate cir-

=il
im0

tance greatly 3 the adion ot ‘the

Fie.
il tor .mmn.
el

-

cuit of a single tube reflex is very un-

na circuit to pmdum results .md s
creates a disturbance in all nearby re-
ceivers.

The reflex type of receiver seems to
be the one with which we may expect

ecause the tendency of
lhc “tube to ‘oscillate at the high incom-
ing frequencies makes the set very un-
stable. Using a set constructed as in
Fig. 1, great care must be taken to
keep tuner (A) and transformer (B)

Ttustrations by Courtesy of The Experimenter (New York)

Another method of reflexing

30k turn. " Both variable

Jective'as” well as being wnusually sensitive,
go0d

to accomplish the greatest results with
the minimum of parts. Many experi-
menters have constructed single tube
reflex receivers that produce the de-
sired results, but unfortunately the
majority of them are discarded as un-
snllsfac!ory for one reason or another.

most any single tube reflex will
amphfv signals S o
sufficiently to operate a loud speaker,
but miost of them fall down miserably
on DX work simply because there has
been no good method suggested for re-

'« using, one tube and

condensers are of [0005 mrd. capact

s anocuate oo 23glate (005 Tldy:
esults may be obtained from any of these circuits.

co dugecto.
et Fig. 3 at the right shows anc

out of .inductive relation to insure st:
bility even though the damping effect
of the tuned crystal circuit tends to
make the set more stable. Capacity
between carelessly arranged wires will
often cause the tube to oscillate. Ex-
cept with a very good antenna, this set

not satisfactory for DX receiving
wnhum some method for reducing the
antenna resistance. Inasmuch as great
care must be taken to construct the re-
ceiver as described, it is evidently al-
most impossible for the average ex-

The primary s semizaperiodie, the secondary s
‘one-tube reflex.

|n Connection with 5 good ‘seria

i used In each cireuit.

other

perimenter to introduce regeneration in
the usual way and get results.

The set described herein will, T be-
lieve, make it possible for any experi-
menter to build a really good single
tube regenerative reflex receiver. There
are no original ideas introduced, and
it does not have to support a triple-e:
pansion, cross compound double-acting,
ultra, super, some kind of a dyne name,
so I believe it will be looked upon with
favor by the builder who has to watch
his e\pemhmr

e tuner is built with a split sec-
(mdarv which would normally cause the
tube to oscillate at all times were it not
for the small balancing condenser
which makes it possible to control os-
cillations under any circumstances, and
therefore gives the set stability. The
grid-plate capacity of the UV-199 tube
is 42 mfd. and of the 201-A
tube is 000009 mid. so that any small
variable condenser with a range of 1
to 10 micro-microfarads will be sati:
factory and the tube may be kept just
below the point of oscillation sl
(C) battery in the grid return, thereby
making possible amplification at- both
radio and audio frequencies.

FIXED CRYSTAL

23 PLATE

{apped at the

Tt et
and ground system very

The secondary of the audio trans-
former may be connected in series with
the input coupler as in Fig. 2 or in par-
allel as in Fig. 3. The last named is
the suggested method inasmuch as
tests have shown this to be the most
cfficient. In the parallel connection
it is necessary to insert a choke in the
audio circuit, otherwise the secondary
of the coupler would be short circuited
due to the capacity between wmdmgs
of the audio transformer. It is also
necessary to insert the small stopping
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condenser shown to keep from short
circuiting the audio transformer.

The tuner and transformer should
have about 10 turns on the primary
and 65 on the secondary if wound on
a 3-inch form. The secondary is
wound first an the primary is wound
directly over the secondary separated
by a piece of waxed paper.” I used No.
28 SCC wire. To make a neater job,

buy two neutroformers which will be
exactly right.

Mount the two coils on the rear
plates of the condensers and place their
axes at right angles. By this method
the entire set may bz: built behind a 6-
inch by 7-inch pan

Here at Green Bay Wis., both coasts
are heard regularly, and it is possible
to hear the Chicago stations (125

miles) on the loud speaker using an
(A) tube with 90 volts on the plate.
KDKA comes in sufficiently strong for
the loud speaker every night, and WBZ
as been heard several times almost
as loud as the Chicago stations.
of these built for a friend in Phila-
delphia, Pa., has proved very satisfac-
tory, and he reports having heard the
Pacific coast on several occasions.

A Home-Made ‘B’ Battery Eliminator

(Contined from Page 54)

tery voltages consume so much cur-
rent that the drop in voltage would be
too great to get an accurate reading.

TO 110 V.AC.

/TRANSFORMER

1 Dubilier or ¥-microfarad con-
denser.
1 20-30 Ohm rheostat.
RHEQSTAT
OHMS
|

9

/ = /

©oF=t@

OIpaN

4 MF.

COND.
O o
B+ AMP. B+DET.

COND.

) TUBE
7] e 2 i EA T o
|_2MF. COND. 3

VARIABLE
RESISTANCE
10,000 TO
100,000 OHMS

B

Note that this diagram shows how to connset fwo
eity.

T microturad condensers oeotner tn-ordes tor hiain the” desired ckpn

o let well enough alone and be con-
(cnled that the device works the receiv-
ing set without worrying about how
much voltage your tubes are getting.

Parts Required

Following are a list of parts neces-
sary for the eliminator. All together
with the exception of the tube, the cost
should not exceed $20 and perhaps less,
if better prices are found on the
articles listed

FALa1S o formicsiaiynel 200,

1 Dubilier 4 microfarad condenser.

6 l-microfarad condensers.
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110,000 to 100,000 Bradleyohm.

1 Standard socket for 201-A- tube.

The fixed condensers can be pur-
chased in almost any up-to-date radio
supply house. Dealers can supply you
with the rest of the material as well
A few lengths of bus wire should be
on hand or any other kind of wire will
do.

Circuit Pointers
Wire the circuit up in any manner,
as it does not require special instruc-
tions except in a few cases. Take no-
tice that the plate and grid wires are

e —
connected together on the socket. The
transformer is designed so that termi-
nals are provided for choke coil, fila-
ment supply of rectifier, negative B
and positive B. The detector tap is
taken from the condenser bank, as
shown.

The rheostat and 10,000 ohm re-
sistance may be mounted on a small
panel for convenience. Once they are
adjusted, however, there is little need
for readjusting, unless the lighting cir-
cuit happens to take a sudden drop or
big increase. This seldom happens and
in this event the change will be scarcel ly
noticeable.

Operation of Rectifier

Connect lhe three wires, plus B,
minus B ai 2-volt tap to the re-
ceiving set. (hccl\ over the wiring to
make sure everything is correct and
then insert a rectifier tube in the
socket. Plug in the extension cord to
the lamp fixture near by and everything
is ready for operation. Turn on the
filament rheostat. Do not turn it up
as high as you would do with a receiv-
ing set tube. The rectifier will work
)us! as well with the filament burning
dimly.

If you happen to hear a slight hum,

on't get excited and think the device
is no good. Perhaps the detector is
getting too much or too little current.
Adjust the 10,000-0hm resistance until
everything is good and clzar. This will
work best with a very loose adjustment
of the resistance. If you have wired
it properly, the set should work just
as it did with B batteries.

Tt is not suitable for super-hets or
six and seven tube outfits that are
“juice eaters.” The eliminator works
very fine on a standard regenerative
set of from one to three tubes. It will
also supply current for a five-tube
neutrodyne or tuned radio_frequency
set, provided the proper C battery is
installed.

From time to time it may be neces-
sary to readjust the filament rheostat.
As’ the transformer windings do not
stand over a quarter of an ampere for
the rectifier tube it is unwise to use
more than this amount of current.




A Compact Super-Heterodyne

Construction of a Reliable Super-Heterodyne that Oécupies Little
Space without Loss of Efficiency

OST radio fans have been
M educated to regard a Super-

heterodyne ~receiver as a
bulky propo:mon, and in fact the term
“super” rather seems to imply some-
thing of gigantic proportions. It may
seem paradoxical, therefore, to attempt
to make a compact super-heterodyne.
As a matter of fact, however, there is

This diminution has been made pos-
sible through two causes: First, the
perfection of the dry cell or dull emit-
ter vacuum tube ; and, second, through
advances in set desig

In the present mslnncc we give two
examples of the compact ~Super-
Heterodyne. One form is for sta-
tionary use, in the home, while the

Under this system, the wiring is
much easier as well as the placement
of the parts. In the second instance,
every possible advantage has been
taken of space, with the result that the
parts are all situated as closely as pos-
sible to each other. Fig. 2 shows the
back-of-panel arrangement in the com-
pact form. The usual baseboard is

Tiustrations b,v Courtesy of Radio News (New York)
By far the simplest method of mounting snd assembling a Super-Heterodyme is

Fig.
T ditaily the use of much more space than
sex 5, pickup coil for the- osc

ey anaformers 3. second deteck

no particular reason why such a set
should occupy all outdoors, as the
carlier models appeared to do. Con-
siderable progress has been made
along these lines and the compact
model recently described by D. J. Hall
in Radio News, New York, and given
in the following, should be of much
interest to radio fans.

At the beginning of the Super-
Heterodyne period, that set usually
sceupied more room, with its necessary
accessories, than the piano or the
kitchen stove. But as time went on
and improvements were made in its
design, its size was constantly de-
Suik until oy there ore Rot e
it which occupy no more room than
the regulation detector and two-step,
or the Neutrodyne.

h this. article.’

other may be fitted into a suitcase or
gther_traveling bag for_portable us

he first is shown in Fig. 1. In thi
case little change is made in the con-
ventional wiring or the principle of the
set, the hookup following closely the
standard eight-tube design with only
the addition of a small condenser in
the plate circuit of the first tube so
the regenerative feature may be incor-
porated.

With the home model, it will be
noted that the arrangement of the
parts is substantially the same as they
appear on the hook-up, . e., oscillator,
first_detector, intermediate frequency
amplifier, second detector and the audio
stages. It is the same sequence as fol-
lowed in drawing the plan of the cir-
cuit.

the “open” plan s shown above. Tt simplifies wiring
i the osclintor condenser and 1l the funing

<6 and 7, tube controls; 8, sudio fre-
' Co.

dispensed with and the instruments
re mounted upon a sub-panel which
is placed across the center of the panel
proper. This supporting device is of
copper or aluminum or other metal and
serves as a shield as well as a support
for the apparatus.

For the completion of a portable sct
from the arrangement shown in Fig. 2
it is only necessdr) to select the proper
size and shape in traveling bags an
then install the pancl. Of course, one
compartment must be left for the ac-
commodation of the batteries and the
loop. A built-in loud speaker will be
a bit more trouble to negotiate, but it
can be arranged easily, as shown in the
accompanying photograph.

One important point which must not
be overlooked in such a set is that the
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the instruments placed in such prox-

imity, the shielding of the set is ad-

visable. and a compartment left in the case
One advantage is gained through the  for

more compact arrangement which is

for portable use, a collapsible loop is,

entire interior of the case, that is, the
of course, included in the equipment

set, should be lined with copper or
other metallic foil for the purpose of
shielding the completed set from out-
side induction.

Tolihe b PR ratio o

shown. the whole trick les in the placement of the apparatus.
he g lea and condenser on Ghe second deieclor: 5,
enser; 9, oscillator condens:
“ihits & Battwin Facihe Co.

bove phote shows an extremely compact Sopersterodyne.
tery: 3, the Tntermediate ir an:

by-pass condenser across.the Aret audie equency transtormer:
o eiiator tube, L1 ickotn coupier; T2, shICIAIRE 13, biming condensers 14

T the fuls froqeeiey amiormaerss
Tt detecior.

obvious that the arrangement of the
Super-Heterodyne is probably the
most compact possible with the use of
standard tubes. And one point which

not had in the first one, namely, a sym-
metrical arrangement of panel
front. In the second instance, the dials
are placed one on each side of the ver-

Too, in connection with this point it
might be well to note the small shield
which is placed between the oscillator
and the tuning condenser. With all

LIST OF PARTS

1 Oscillator. coupler.

1 Filter transformer.
4 Intermediate radio frequency trans-
formers.  (Note—These four
struments should be all of the same
manu e and should be

matghed.

0005 md. variable condensers—and
be sure they go up to .0005.
fd. ‘I(nmlcn:cr

00025 mid. fixed anluh(n
0005 mfd. fixed condenser.
Mid fixed condenser
Six-ohm rheostats.

mall vernier variable conden
Audio frequency transformers,
ratio,

compactness possible is always de-
e photorrapts
oo tabes.

Of course, the greatest

Open circuit jack.

1

1 Filament ce

8199 type tube sockets.

8 199 type tube:

8 Binding posts.

fomd oy 3s e 00 by 3/16
inches

1 Base, same size, 74 fnch thick.

2 454-volt “C’ hat

1 1¥velt -G batter

2 45-volt “B” batterics.

1 4%-volt “A” battery, storage or dry

cells.
30 feet of tinned copper wire, No. 14.
Miscellaneous screws, nuts, etc
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b sockets were used with adapiers.
© Photograms.

he will not miss is the use of three
Batterics, which cut the consumption of

“B” Dattery current to the neighbor-
hood of 12 mil nmpem< with all tubes
operating.

Many experimenters have long since
learned the advantage of using the 199
type of tube in the construction of

tical center line of the panel, and the
other controls, including the jack, are
grouped :\rouml them. In the first in
Stance, the two dials are at the left end
of the pancl with the remainder of the
imunmcms strung along the panel to
the end.

Tn the construction of the second set




compact sets. It has the distinct ad-
vantage of consuming a great deal less

“A” battery current than the standard
tube, gives almost the same amount of

By placing the tubes on one shelf
and laying the intermediate transform-
rs on a second one just beneath the
tubes and making the connections as

o

tubes was possible. However, if the
set is to be a purely portable one, this
adjunct is hardly necessary, and may
be dispensed with to advantage.
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The standard Super-Heterodyne hook.up is given abov
Takiable condenser employed Trom the BIatE of the frst detector in-the 1o0p.

amplification and serves very well as
both detector and oscillator.

With the aid of these tubes one of
the most compact and efficient portable
Super-Heterodyne_sets possible may
be constructed. Fig. 4 gives a photo-

graph of the set, completely home-
made, including the built-in loud
speaker.

. T s
and sensitivity of the

short as possible, the set, complete, is

housed in a cabinet smaller than the

regulation traveling case. The place-

ment of the pam is obvious from the
h the

e, The sets described in this article all follow s plan o Note
e apeneestton. i grestly 5 (he gl sirength

¢ their wiring.

And here let a word be said about
the practicability of Super-Hetero-
dynes in portable form. If you must
bmld a ponable st mdke ita supcp

oug]
will have to selcct the size and dimen-
sions for n this instance,
standard sockets were employed with
adapters so that an interchange of

magneuc i w:ll hm B e
ous_effect than in any other type of
outfit, and this is a point of no mean
importance.

Super-Heterodyne Operation

UPER-HETERODYNE sets have
two outstanding advantages, the
efficient use of a loop antenna and
extreme simplicity of manipulation,
usually two dials with a battery switch.
These sets, however, have one charac-
teristic which should be given consid-
eration when the purchase of such a
set is contemplated. They are extremely
sensitive to interference and induction
from alternating current wires.
Super-heterodyne sets are quite apt
to give trouble when used in a steel-
framework building, although not al-
ways. Masses of metal of almost any

nature are quite apt to shield the set,
more or less, this being. true of any
setusing a loop. Sometimes the shield-
ing effect is manifested more in a
diminishing of the directional effect of
the loop than otherwise.

An instance of this shielding effect
was furnished not long ago by a super-
heterodyne set which was installed in a
home at a spot in close proximity to a
steel safe built into a partition. Moving
the set away from the mass of metal
resulted in a decided improvement in
performance.

Operation of any electric motor in

a home is quite likely to be picked
up by a super-heterodyne in the form
of an annoying noise. Violet ray ma®
chines, flashing signs, defective trolley
rails or wires, elevator motors and con-
tactors, defective electric heating de-
vices and other similar sources of make
and break in an electric current are
almost certain to produce noise in the

“super-het.

Those contemplatmg the construc-
tion of a super-heterodyne would do
well to investigate the conditions of the
room where the set is to be operated.
—Philadelphia Public Ledger.

How to Drill Glass Panels

NFORTUNATELY, glass has a
habit of cracking just as the last
hole is being bored. Drilling Flass is
a tedious job, to say the least, although
there are two methods in which it may

e done,

The first is by allowing hydrofluoric
acid to eat its way through and the
second is the old-fashioned method of
drilling with carborundum and turpen-
tine.

In both cases the panel, after being
cut to size, must be spotted wlth a glass
cutting tool for location of hol

When using the drilling methods

patience is surely a virtue: without it,
cracked panels will be the reward. The
materials required are a hand drill, a
three-cornered file and a small quantity
of carborundum, and some turpentine,
which can be obtained at any paint
supply house.

The very tip end is broken off the
three-cornered file, and the remaining
length, which should not be longer
than three inches, is clamped in the
hand drill and used the same as if
drilling hard rubber. A light pressure
is used and fairly high speed.

Frequent application of turpentine
must be made to the point. Alterna-
tions can be made from the file point
to that of a piece of jointed carborun-
dum fastened in the same manner in
the drill. As the drilling proceeds,
lighter and lighter pressure must be
used, as the glass is naturally weak-
ened at the point of drilling. It is sug-
gested that the constructor try drilling
a hole or two in some scrap glass to get
the “knack” before he tries it on an
expensive glass panel—Lansing State
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How to Make a Good Wavgmeter

Complete Data for Constructing a

Practical Wavemeter

perimental work with various
forms of receivers will find a
wavemeter an almost indispensable ar-
ticle to have in the workshop. It will
have a variety of uses and save endless
figuring and changing. The following

TTTF. radio fan who dabbles in ex-

Tilustrations by Courtesy of QST (Hartford, Conn.)
The completed wavemeter.

description of, an efficient wavemeter
is the result of consxdcmble intensive
study on the parts of John L. Clayton

and L. atry. Thc dmae appeared
in OST H.xrtford

The requirements of a w:\vcmc!er are
accuracy and ruggedness. A wave-
meter consists of a tuned circuit con-
taining a variable condenser, a fixed
coil and an indicating device. The
goodness of your variometer, then, de-
pends on the condenser and the coil—
the m<hcntmg device does not matter

The vanablc condenser must, first,
be well built and, second, low-loss.
The plates should be heavy, well
spaced, and very firmly bound fogether
with large - sm'faced scpnm[ors and
husky supporting T ings
i Lol Shotld haveino Sy
any direction, and should be substan-
tial and smooth—running, Cone bear-
ings, in particular, are good. A geared
vernier becomes a necessity on the
shorter waves or with high capacity
condensers.

The coil must be non-changing in its
constants which are inductance, resist-
ance, and distributed capacity. The last
two named should be kept low. To ac-
complish these things the coil form
should be strongly built, the coil
tightly wound and the wire bound so
that the position of the turns can not
vary; and the coil terminals firm and
non-changeable in their relation to each
other.
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Since the wavemeter was built to use
more than one coil, all wavelengths
from about 15 meters up can be cov-
ered. It is ruggedly enough built to
withstand the abuse of ordinary use
without much damage to its calibration.
Despite the inaccuracy of buzzer ex-
citation, the buzzer on the
meter has proved its value for
rough checking numberless
times. However, the buzzer
can be left out.

The tuning condenser used
in this meter is a General
Radio t)pc 239 of 1000 upf
capacity. he critical tuning
on the «hmt waves due o the

-
The wavemeter removed from the case, show-
ing the parts on the panel

capacity of the condenser can be taken
care of by substituting a dial for the
small knob usually on the vernier con-
trol. In fact, for precision, it will be
difficult to get a better arrangement
than obtainable with the extra dial on
the vernier ; particularly if this dial is
one of the egree type of which
there are a number on the market at
present.

For accuracy of measurements,
shielding the inside of the wavemeter
box and the back of the supporting
panel, is practically a necessity—espe-
cially at the short waves. It is supris-
ing the amount of detuning which will
occur through body capacity if thc

meter is not shielded carefully
shielding in this case being made of 25
gauge sheet copper in the form of a
box with soldered seams for the inside
of the case of the wavemeter, and a
flat sheet for the panel. The panel
shielding is held on by mounting screws
of the meter, etc. The edges of the
Soipeiboy itobantiivc s shoiiti
to which the panel is screwed, and to

R ——
these edges the panel shielding makes
contact when the panel is in place.
shielding is connected to a binding post,
on the panel, which is connected to
ground when the meter is in use. Thus
the instruments in the meter are com-
pletely shielded so that there is no ca-
pacity effect to the hand, and no pick-
up of energy by the wiring or instru-
ments of the meter.

The indicating instrument is a 100-
milliampere full-scale reading hot-wire
galvanometer. A thermo-galvanometer
would be preferable because of its
greater sensitivity, and because it would
stand a much greater overload without
burning out. W ith a bk -wire instru-
ment it was found possible to read to
the 9th harmonic of an oscillator,
whereas with the thermo-couple it was
found possible to read to the 15th har-
monic of the same oscillator wave at
the same pow

'he window used for viewing the
i-panel dial is made by drilling a
hole in the panel and backing it with a
piece of mica or celluloid with an indi-
cating line scratched on the back and
filled with india ink. The window in
the panel should be Jarger than the one
shown,

The back-of-panel dial is a General
Radio 4” diameter one without the knob

op oy et

FIG. I DETAILS OF COILS FOR WAVEMETER.
and fitted with a special bushing ac-
cording to Fig. 5. ‘e must be use
in centering this bushmg The shaft
of the condenser was cut off enough to
avoid touching the panel. The knob
removed from the dial is large and an
excellent one to use on the vernier with
a bushing to make it fit the 3/16” shaft.
The coils for this meter are made ac-
cording to Fig. 1. A six-inch diameter
would be better because of the larger
field of that size of coil which permits



you to get a greater distance from the
oscillator or other source of energy
whose wave-length is being measured
Also it would undoubtedly be conveni-
ent to have a plug mounting on the coil
that would permit of its ro-
tation without the necessity
of having to move the entire
wavemeter. The position of
the wavemeter coil in rela-
tion to the source to which
it is coupled has a direct
bearing on the energy being
picked up. A manner in
which a plug mounting
might be constructed is

wound on the coil form it should be
covered with a thick layer of waxed
shoemaker's thread to exclude moisture
and to make a permanent coi

The coils used with this meler are as

=

fo 62 meters; a coil of 5 turns of No.
12 D.C.C. with a range of 40 to 110
meters; a coil of 13 turns of No. 14

D.C.C. wire with a range of 65 to 264

meters; a cajl of 31 turns of No, 22

shown in Fig. 4. While it
is true that such a method
of mounting is not low-loss,
we believe its convenience
overshadows that objection.

708 FoR BoR

Another adva is that

Fig. 4 only requires stand-
ard parts and is easy to con-
struct for that reason. The
winding of the coils themselves may
be done easily and conveniently by

FIG.4 POSSIBLE PLUG
MOUNTING FOR WAVE -
METER COILS MAKES
COILS ROTATABLE

using wire of a size to completely fill
the form width with the number of
turns to be used. After the wire is

£16.2 WAVE-METER BOX

& Machine Trew

Throd-tole
orignatly

[ tntheadedsf hote

| -—OETAIL OF SHAFT CLAMP.

FIG. 5

A single turn of %-inch cop-
fees jing cight inches in’ diameter,
Rhich gives a wavelength range of 15

25 ind block o hatt.

D.C.C. with a range of 140 to 650
meters.

On a 100 degree condenser scale, the
useful portion is from 10 to 90, and on
180 degree scale, from 15 to 165.

You will notice from the wiring dia-
gram in Fig. 3 that any instrument in
the meter can be taken off from some
pair of binding posts, independent of
the others. The variable condenser off
of posts B and C. The Galvanometer
off of A and C. The buzzer off of A
and E. You should preserve this fea-
ture in the wavemeter you build,
merely as a matter of convenience.

The top of the wavemeter box could
have a handle in place of the webbed
strap used. The hinges are the type
with removable pins so that the top
can be completely removed when the
instrument is being used—this is a
really convenient feature. The corners
of the box should be protected with
metal, as shown in the photographs.

Proper Antenna Installation

MATTER of great importance to
the radio broadcas r o in
suburban communi the proper
construction of his outside antenna.
For an antenna having one end fas-
tened to a tree and the other to a sup-
port on the house, precautions should
be taken to overcome breaking and
wave-length changes. To prevent these
two annoyances from happening, the
end of the antenna to be fastened to
the tree should be well insulated and
the insulator held by a rope capable of
supporting the weight of the acrial.
his rope should Fihes e Fan'ehchagh
a pulley which is securely screwed to
the tree. To the end of the rope sul
cient weight must be attached to keep

the antenna taut, With this mclhod uf
antenna construction breakag
possible if the supporting 10pe is
strong, and wave-length change is not
encountered if the end of the aerial
wire is kept five feet from the branches
of the tree.

Another place where aerial construc-
tion in suburban communities is diffi-
cult is the raising the wires above
the roof. It is detrimental to efficient
operation to have the acrial less than
five feet above the roof. In most cases
it is possible to secure some form of
mast to two chimneys or to raise a mast
upon the roof itself.

But if this cannot be done permis-
sion should be obtained to fasten one

end of the aerial to the next house and
then place the iusulators s that the
aerial wire proper is five feet or more
from all parts of the roof or house at
both ends.

The lead-in must also be properly
insulated for efficient operation. A
poor lead-in is as bad, if not worse,
than a poor aerial. Keep the lead-in
wire, which should be No. 14 covered
wire, at least five feet from all walls.
Bring it into the house preferably by
means of a porcelain tube fitted in a
hole drilled either in the window pane
or through the sash. Of the two the
window panc s to be preferred.—N. .
Herald-Tribune.
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How to Build a UV-199 Audio Amplifier

Details of a Compact Amplifier Unit

‘Nn T is desired in audio fre-
quency amplifiers is not a maxi-
mum of signal strength, but fine tonal
quality. This two step audio frequency

Fig. 1—Top plan view showing arrangement of parts on
baseboard.

amplifier which any broadeast fan can
easily construct, will give amplification
speaker volume with a minimum o

Using Dry Cell Tubes

given in the following

ThE s i telon it paree
rials required.  Besides two low-
ratio A.F. transformers, there are used

Fig. 2.—Front panel

two 30 ohm_rheostats, two UV-199
sockets, two jacks, four binding posts.
six clips, a 7 x 10 x 3/16 inch bakelite

Vi AUDIO FREQUENCY TRANSFU;IMERS

OUTPUT
—e

Fig. §.—Schematic diagram showing complete wiring details for amplifier.

noise and distortion. The dchs uf
construction by Kenneth M. S
from Science & Invention maga;

or hard rubber panel, two 2-inch dials,
a hardwood sub-base, % x 6 x 7
inches, and the necessary bus bar and

e ——

spaghetti for connections. The layout
of the parts and panel is obvious from
the photographs. Much of the wiring
is led through holes in the sub-base

view showing spacing of parts mounted
on pancl.

and distributed underneath.  The
transformers have their cores at right
angles to each other. All battery con-
ncct\ons are terminated in the Fahn-

es easy connection: pro-
made for the “(," battery
which will vary, usually, between 3 and
7 volts. Ninety volts are used as the
“B” battery supply for the two tubes,

Note the clean’ cut appearance of
the amplifier unit. Simplicity and care
were the keynotes in its construction.
Tt is the mppy medium between a high

ratio transformer coupled amplifier
and a_resistance coupled amplifier.
i it embodies qualities which
to a certain ex-

are inherent in both,

by-pass condensers or re-
are used because they
are not necessary with UV-199 tubes. .

Preventmg Tube Blowouts

IS is an old lrick but it works
just as well tod: ever did.
When trying out a new set for the first
time many people insert all the tubes in
the sockets and hook on all the bat-
" teries and pull the switch. This method
often results in sending $10 or $15
worth of tubes to the scrapheap in
about one-tenth of a second.

The proper way to avoid trouble of
this kind, is, first, to connect the
battery to the B haucry binding-posts.

en Tun a wire between the hinding
posts méant for the positive and nega-
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tive connections of the A battery. In-
sert the tubes .md turn on the rheostats.
Then pull the switch. If any of the
tubes light xlmrt‘ is something wrong,
and it will not be safe to connect on
the B battery.

If none of the tubes light when con-
nected in this way, disconnect the A
battery and connect in its proper pla
being sure to remove the wire
placed across the A binding posts.

Be
sure the :wmh and rheostats are in
he “off” position, and*in connecting
the B battery always connect the end

of the wires to the receiver before con-
necting to the battery. This avoids any
danger of accidentally flicking a lead
against a filament connection in the-set.
T necessary to change or tighten
any connections inside the receiver,
always first remove tubes and discon”
nect batteries. A screwdriver easily
slips, and it makes a very good elec
trical connection between iwo pieces of
bus bar. A B battery shorted for even
2 minute or two will lose a large per-
centage of its life—Radio Times, New
ork.




A Non-Radiating Low Loss Receiver

A Novel Method of Utilizing Wasted Radio Frequency
Currents without Producing Radiation

e e
N have been made
to reconcile the obvious advan-
tages of radio frequency amplification
and regeneration with the attendant
difficulties in control. Such a com-

tion and is hard to adjust as a general
rule. If steps such as neutralization
ity-leak combina-
tions are taken to iron out oscillating,
chers is a corresponding energy loss.

dney E. Finkelstein presents
Lhmudh lhe N. Y. Telegram and Eve-
ning Meil Radio Section, a system
permitting radio frequency amplifica-
tion in conjunction with a regenerative
detector, at the same time retaining

e —————
in the detector stage. In cither case
there may be radiation all over the
broadcast band. Some insist that if
the detector be regenerative, the non-
regenerative tube ahead of it theoreti-
cally serves to block the emission of
squeals, but experience hardly .proves
this to be the case. A neutralizing
condenser may be used, but there is a
sacrifice of efficiency in reception on
those waves, or that narrow band o
the broadcast belt, for which the set
is neutralized. Regeneration can
scarcely be used in both R. F. and de-
tector stages because the set would be
to handle. Indeed, with one
R. F. stage ahead of the detector and

L ———
primary of the second audio frequency
transformer. =
“oupled to the aperiodic primary of
the R. F. transformer is L5, the con-
ventional secondary of an R. F.
The radio frcquencv current is passed
from the R. primary to the sec-
undm by mducuon The beginning
of the R, F. T. secondary connects to
the grid of the first audio tube and to
the variable condenser, the end to
minus A. is secondary is tuned by
the variable condenser Cl, the same
condenser that tunes L2, the secondary
of the three circuit tuning coil.
This condenser Cl is of the double
type—that is, it has a common rotor,

ts

8t
DET.

Fig. 1.—Complete schematic

comparative simplicity of control and
reducing radiation to negligible
figure. The article follows :

The plate of a detector tube delivers
not only rectified current—that is, im-
pulses that will actuate earphones and
hence are termed audible—but also de-
livers radio frequency current.

Unless a regenerative detector tube
is used, embodying tickler action in the
plate, or impedance tuned plate or ca-
pacity coupling with control of regen-
eration through the rheostat, these
radio frequency currents may be rated
as losses. , energy exists which
may serve some useful purpose, but it
is put to no use.

Where a stage of radio frequency
amplification is used ahead of a tul
detector and regeneration is employed
it is found in either the R, F. stage or

T
jagram of the three tube non-radi

cither stage regenerated there is nor-
mally trouble enough in tuning the set.
Multiplying R. F. Signals

A novel method of employing a re-
generative R. F. stage and still capi-
talizing some of the radio frequency
current otherwise lost in the detector
tube is shown in Fig. his is a
circuit devised by Herman Bernard,
and, so far as the auther knows, has
never hefore been published. It is not
a trick circuit. On inspection it will
be found to be standard until you reach
the grid of the first A. F. tube. From
the plate of that tube the combined
radio frequency and audio frequency
currents pass through the primary of a
radio frequency transformer, L4, on
which the audio currents have no ef-
fect, and thence to the beginning of the

Fraions by Cowrtesy of N. V. Telegram &

connected to A minus, the .0005 mid
stators being connected respectively to
the grids of the first and third tubes.
These are the R. F. and first audio
tubes.

The condenser used has four sec-
tions of 11 plates each. By connecting
two outside and two inside bmdmg
posts on this condenser with bus bar,
each stator became 22 plates, or .0005
mid. In Fig. 1 the condenser is shown
as Cl1, with each mfd. stator
represented by a short hnriznmal line
and the common rotor represented by
the straight line under them.

The theory of the circuit is that
radio frequency currents not only pass
out of the detector tube at the plate,
but when this plate is connected to an
audio frequency transformer primary
there is still a passage of radio cur-
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rents across the audio transformer.
These currents are picked up by the
R. F. transformer L4, eir re-
turn to the radio frequency side of the
circuit is accomplished, fo a degree,
through this same path. If the'radia
impulses are regarded as instantaneous
it will be easy to realize that if they
are in the audio part of the circuit
they are in the radio part, and if they
are tuned at any place they are tuned
for all purposes. However, in their
passage through the audio transformer,

dyned note at all, while regeneration

s present all the while.

The difference between heterodyn-
ing and squealing, as commonly under-
stood, is that the heterodyned note may
be produced and heard from the re-
ceiver itself, but if the annoyance is
confined to the point of reception and
not inflicted on neighbors, the set is
not regarded as one that is “squeal-
ing.” Even much of the heterodyning
on waves lower than 425 meters was

are tuned, and there is energy passing
there.

The action in the first audio tube is,
of course, in the nature of reflex.

Stnndud coils are used. LI,

a three circuit vanocoupler

Neall\ all of the commercial products
haye an inductance in the &eLondnr\
suitable for tuning with a_.0005
variable condenser. The R. F. tmns—
former must have the same inductance,
naturally, because a condenser with
stators of equal and matched capacity

b 3”——T—— 5”—-1
|

e

Fir. 2.—Suggestive layout for panel showing exact location of holes

ATI, they encounter the impedance of
primary and secondary. They suffer
some obstruction, due to this fact.
When a heterodyned note is struck due
to over-regeneration, and commonly
recognized as a “squeal,” just so much
of the squeal, theoretically, to the right

blocked (although not completely
stifled) in its path to the antenna.
Capacitative Coupling
The R. F. and detector tubes are
coupled capacitatively, the grid con-
denser C2 bringing the radio fre-

tunes both. If the coils are not
matched a given setting of the con-
denser will represent two different
wave lengths. However, a company
that makes a coupler and an R. F. T.
will have the two secondaries identical.

The home constructor, if he desires

0 _© O =0 saiOi 0 =
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of the first audio tube is handled just
the same as a squeal whose escape into
the antenna is blocked by a resistance.
The method of using resistance such
as a potentiometer in series with the
aerial to kill out squeals i familiar
one. method occasions losses,
which in the aerial circuit may prove
serious. But when such losses are
only at the expense of radio current
that otherwise would be a complete
loss, there is, as in lhc Bernard sal-
vage circuit, a net gai

In tuning the set the writer found
that not only did it not radiate above
425 meters, but from 425 to 549.1
meters it did not produce a hetero-
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R3 is a variable
a mounting connected
from the grid post of the detector tube

quency current over.
grid leak on

to the A plus. is eliminates one
control. Also, the use of a variable
condenser to tune two stages with one
motion (the'*R. F. and first audio
grids) eliminates one control. Hence,
there are only two controls instead of
four. One is a wave length control,
the other a regeneration control.
Some may wonder if sufficient
transfer of energy is accomplished by
the theoretically reversed flow across
the first audio transformer. The elec-
trostatic field of the variable condenser
is common to both tubes whose grids

to make his own coils, may do so as
follows :—
No. 20 double cotton covered wire
may be used, or 0 double silk
covered. If a four inch outside
diameter tubing two inches high is to
constitute the stator of the variocoup-
ler, wind thirty-one turns for L2. The
primary L1 consists of six turns. The
rotor should be small enough to turn
conveniently inside the stator and con-
sists of thirty-four turns, seventeen on
each side of where the shat protrudes.
All windings are in the same direction.
The radio frequency transformer is
wound on another tubing, identical
(Continued on page 7¢
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A Short Wave Unit for Broadcast Sets

An Excellent Adapter for Broadcast Receivers to Permit
Reception of Lower Wave Lengths

and more popular. It is safe to

predict that within.a few months
many broadcast stations will be trans-
mitting on wave-lengths too low to be
received on the present broadcast re-
The present receivers have a
tuning range of about 200 to 600
There are nearly 600 broad-
cast stations in the United States, all
operating within this range, which is
now so crowded that considerable in-
terference results. In order to relieve
the situation, it is proposed to reduce
the broadcast wave-length band to 150
meters or lower, instead of 200 meters,
and thereby make room for the many
new stations which are bound to spring
up this fall. This means that the pres-
ent broadcast receivers will not be able
to tune down to the 150-meter stations
unless radical changes are made. It is
the purpose of this article to describe a
very simple unit, easily constructed by
the average broad istener, that will
enable him to receive the short waves
on his present set without making any
changes.

Clyde J. Fitch, writing in Radio
News, New York, thus outlines the
need for an adapter to permit recep-
tion of lower wave lengths and de-
scribes the unit as follows :

The unit is very inexpensive. Al-
most all of the parts in the broadcast
receiver are made use of without

SHORT waves are becoming more

FIG.|

The wiring dingram of the shortvave adspter

% imple. three-circuit 1w
changes. Tt may be used with any type
of broadcast receiver, including the
super-heterodyne, but this article will
describe its use mainly with a 5-tube,
tuned radio frequency set, because this
is the most popular broadcast receiver
in this country.

The short-wave adapter is of the
same general construction as the stand-
ard single-tube short-wave regenera-
tive receiver with tickler feed-back. It
may be designed to cover any of the
amateur wave-length bands. Those who
are interested in amateur telegraphy
and who now own a broadcast receiver

would do well to build this adapter.
The following parts are required, prac-
tically all of which are standard:

C, is a 00025 mfd. fixed grid con-
denser and R is a 1 to 3 megohm grid
leak. F, T, and P are binding posts

Iinstratons by Courtesyof Radio News (New Vork)

The arrangement of the apparatus

PARTS REQUIRED
17" x10" Panel.
1 64" x 9" Baseboard.
1 Shortowave i couteser, 00025

1 Short-wave tuner.

1 Standard vacuum tube socket.
1 Grid condcnser and grid leak,
4 Binding

1 Bumed mu v-201A tobe.

1

i s

The illustrations show the simplicity
of the device. Fig. 1 shows the circuit
diagram, which is merely a regenera-
tive circuit designed to reccive the
short-wave stations. The antenna A
is that used for broadcast reception,
and is merely discomnected from the
broadcast receiver and connected to the
adapter /L is the primary, L, the sec-
ondary, and L, the tickler of the short-
wave funer. There are many short-
wave tuners now on the market de-
signed for amateur reception, any of
which may be used. Diagrams are
usually furnished with the tuners and
the connections are marked, so there is
little chance of making an error in
building and wiring the adapter.

is the short-wave tuning conden-
ser, It should, of course, be of good
and stable mechanical construction. A
variable condenser with a maximum
capacity of 00025 mids. will be found
suitable. The grounded rotor type is
preferable, as the rotor side can be
grounded or connected to the filament
circuit, as shown, so as to eliminate
body capacity effects. A straight-line
wave-length condenser is preferable,
although a straight-line capacity one
will suffice.

pier for short waves. Note the base of &

Lonnented to a flexible three-conductor
cord terminating in the base of a
burned-out vacuum tube, shown in de-
tail in Fig. 3.

The ®lug Connector

To connect the adapter to the broad-
cast set a special plug is required. The
plug is shown in Fig. 3. It is made
from the base of an old, burned-out,
mndard vacuum tube, such as the
A e base is removed from
the tube bv hcmm« it, which softens

B I — ¥ €
Tohine eRoNDcAST RECENER
NS ATSUSTHENT
FIG 2

How, the adapter s connectad o the dotector
socket of the broadeast receivi

the cement. The solder should be re-

moved from the tube-prongs first.

A wooden plug is turned out to fit
inside the metal base, as shown. It is
glued in place, but before gluing the
three-conductor flexible cord must be
connected to the socket prongs.

At the right of Fig, 3 is shown the
bottom view of the tube base with the
filament prongs marked F, F, the plate
prong P, and the grid prong G. These
are shown with relation to the pin that
holds the tube in the socket. The
prongs F, F, P, are the only ones used
and are shown in black. The wires in
the three-conductor cord are soldered
to these three prongs. The wires should
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be of different colors or should have
markers so the other ends can be cor-
rectly connected to the three binding
posts marked F, F, P on the adapter.

The panel is drilled to suit the short-
wave tuner and condenser purchased.
Templates are furnished with the in-

tenna post A of the adapter. Third,
remove the detector tube from the
broadcast receiver and place it in the
socket of the adapter. Fourth and last,
insert the special plug connector with
the three-conductor cord in the_de-
tector socket of the broadcast receiver.

Panel view of the short-wave adapter and a sta
‘re used in tuning

struments to facilitate drilling. As the
drilling of different makes of appa-
ratus is_different, no dimensions are
given. Four binding posts are mounted
on the panel or, if the builder prefers,
he may mount them on a bakelite strip
in t

Gfies o e panel to
the baseboard 'n\d mounted the instru-
ments, they she e connected ac-
cording to g , which shows the
working diagram. About 10 feet of
bus-bar’ wire will be required. The
adapter may then be placed in a 7x10
radio cabinet, as shown in Fig. 2.

R

Now that the adapter is finished, the
builder no doubt wonders how to place
it into service. This is very simple.
The diagram of connections is shown

in Fig. 2. First, try oujthe broadcast
receiver, and be sure that it is in good
working _condition with the loud

speaker plugged in on the second stage
of audio amplification. Second, dis-
connect the antenna from the broad-
cast receiver and connect it to the an-

indard receiver.

Only the dials of the adapter
the combined sets.

Short-wave stations may then be tuned
in on the adapter and heard in the loud
speaker.
The operation of the apparatus is
VACUUM TUBE
ASE

WOODEN PLUG
PIN

SOLDER

3-CONDUCTOR  CORD
FIG 3

How a vacuum tube base may be made into a
tcior tor e shereave tipier
simple. By inserting the spc(ml plug
into the detector socket of the broad-
cast set, we supply “A” battery cur-
rent for the drhmer tube through the
leads marked F, “BY
rent is ~upphed thmu(,l
marked P, The two-stage amplifier in
the broadcast receiver amplifies the
short-wave stations received on the
Jdn]»ter. The detector rheostat on the

broadcast receiver controls the filament
current of the tube in the adapter. The
tuning dials on the broadcast receiver
are not in use, all tuning being done on
the condenser in the adapter. The radio
frequengy amplifier tubes in the broad-
cast receiver may be turned out, as they
are not in use.

This gives us a detector and two-
stage audio amplifier. Head-phones
may be plugged into the detector or
first-stage audio amplifier
broadeast set
\n ground connection

apter because the adapter is ground—
<d thmugh the filament connections of
the broadcast receiver.

It seems needless to say that this
adapter is designed for use with sets
employing standard 6-volt storage bat-
tery tubes, such as the UV-201A or
C-301A. For use with a broadcast set
employing dry cell tubes, a dry cell
tube socket should be placed in the
adapter instead of a standard socket,
and the connection plug should be
made from the base of a dry cell tube
base.

When used with a super-heterodyne,
the second detector should be removed
from the super and placed. in the
adapter, and the plug placed in the
empty detector socket of the super. If
a loop aerial only is used with the su-
per, it should be removed and one bind-
ing post of the loop should be con-
nected to the antenna post of the
adapter, This will give fairly good re-

aday
broadcast_sets employing crystal de-

tectors. If no ground is employed on
the broadeast receiver, the filament cir-
cuit should be grounded.

“Low Lossmg the Antenna Not Easy;

HE resistance of an antenna grows

with its inductance and capacity
because it is not physically possible to
accomplish very much toward “low-
lossing” the antenna. Increasing the
inductance increases the tributed
capacity and its consequent resistance
increase. Increasing the capacity in-
creases the dielectric or voltage gradi-
ent of the dielectric with its consequent
resistance increase.

Generally, it is for all practical pur-
poses best to hold both the inductance
and capacity of the antenna down so
that sufficient energy is built up for
signals of the medium wavelengths and
secure selectivity in this portion of the
receiving system by coupling. This
means comparatively short antenna,
but just as efficient as far as losses are
concerned. The reabsorbing effect on
antenna resistance on the input circuit
and its control by reduction of coupling
and the use of aperiodic tuning, as first
brought out by the writer some time
ago and now generally accepted, should
also be considered,
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To summariz :nml)ze the induct-
ance and capacities of your receiver
and readjust, if ‘necessary, your, an-
tenna to meet the conditions of “low
loss” as you would consider tlus fea-
ture in your inductances and capacities,
as the same holds true for both. Hav-
ing complied with z\II of these, the
maximum in selecti will be had and
signals will appear in }our loud speak-
er that were never there before. The
quality of the signals will also be im-
proved, due to the reduction of inter-
ference and “blanket effects” encoun-
tered in “broad” receivers.
While speaking of quality, this wutv
er is going to take it upon himself tc
severely criticize all, of those who are
giving so little attention to the subject
of quality of reception. After all, radio
receivers from the public viewpoint,
musical instruments, and it is really
nnlv through the phenomena of radio
that the music played at one point is
brought to the public through their re-
ceivers. So they consider, and natu-
ly so, that their instrument is a

hort Aerial Best

e e ——
musical device and demand musical
qualifications of it, and that’s what they
consider when they listen on the loud
speaker. Of course it is not expected
that a good quality preserving receiver
can express its best through a poor loud
speaker, any more than can a poorly
talented artist sing well a good song or
play well a good instrument. So make
sure that your receiver is as near as
possible distortionless and selective. A
good loud speaker will provide the rest
to give you real radio enjoyment.

Let manufacturers rate their receiv-
ers on the basis of selectivity and then

on the sensitivity of their receivers in
terms of voltage amplification with a
Let th

hem also rate

acts known, it

to dctcuumc thc quality of

r;\rlin receivers and inductances and

capacitances—The Chicago  Evening
ost.




The D-Coil Acme Reflex

An Extremely Sensitive Reflex Set
for Operation on a Small Loop

HORT time ago the Acme D
coil was introduced in an Acm
circuit which employed a Sodion tube
as a detector. This same D coil is now
presented in a stage of tuned radio fre-
quency amplification added ahead of
the conventional four tube Acme reflex

Tt is also interesting to report that in
these tests a standard 18-inch pancake
loop was used on the four-tube set,
while on the five-tube set the loop meas-
ured only 12 inches on a side, wound
with Litz wire in a double spiral on
Radion cross-arms.

shown, rom this diagram any who
have the four-tube reflex_already as-
sembled can figure the necessary
new connections for adding the D coil
stage. But there is one important
change in the circuit that should not be
overlooked. You will note that the or-

htrations by Courtesy of N. ¥. Ece, World

Back of panel showing the layout arrangement of the parts and wiring.

circuit for increased sensitivity and se-
lectivity, both of which it unquestion-
ably accomplishes.
o assure himself that this combina-
uon lived up to every claim made for
C. constructed the model shown
in [he accompanying photos, and then
worked it, in a comparativ. test, direct-
ly aganh( the original four mm cir-
it. " describes this and
in the N. V. Evening H Corld

test was for selectivity. The
writer's two broadest local stations are
WNYC and WEAF. On the four-
tube set there was a leakage from
WNYC all the E.
'md sometimes through it, and WEAT

WJ7 while never interfering with

e left no silent gap between
them. \V the D coil set WNYC and
WEAF were completely separated,
hoth tuning out within a few dmm
on the dial, while WEAF and WJZ
were well isolated.

The next test was for sensitivity.
'WCBD, at Zion, Tll, was chosen for
the purpose. There was a noticeabl
increase in volume when this station
was tuned in on the D coil set. This
was found also to be the case in briefly
tuning to a half-dozen other stations of
varying distances.

AF,

ate the following evening the D
coil set alone was worked for about an
hour on a small horn equipped with a

der of the three Acme R. F. transform-
ers has been changed, whereas in the
conventional four-tube reflex  circuit

PARTS REQUIRED FOR THE SET

1 7«20 Radion panel

4 baseboard.
i .\cn\z: D cott and condenser unit
1 Acme 0005 variable condenser.

1 Carter 6 ohm rheostat
20 ofim eheostat
uit jack.

1 Carter Imp sw
4 Snfa Do e e b

1 Sterling 100 v.
meter.
1 1 mid. Dubilier by-pass condenser.
£l Dubitier fixed condenser.
Lgoe xed conden:
i Bubiies Re condenser
3 00035 Dubiter fived condensers
1 Daven 50,000 ohm resistance.
8 Read ‘em binding posts as indicated.
1 iengih Belden brad.

panel mount volt-

ip.
ing post strip.

. p. strip brackets, I
and spaghetti as required,

bar

Bl headphone unit, and reception
bad from WIP, KDKA,
W K WRC, KRKX
KSD, WOAW, \\m WSB and
WBAP, reception from the latter sta-
tion being rather” faint, as the night
was none too good for DX reception.
As many readers may wish to build
the entire set in one complete unit a
diagram of the whole circuit is pub-
lished herewith. ~All parts are stand-
ard and can readily be assembled as

they follow in numerical sequence, R2,
R3 and R4; when the D coil is added
the order should be R3, R2, R4.
f\hlmu"l\ this set can be compacted
24 panel and basehoard, the
wmu, after studying the circuit, pre
ferred using a 7x26 panel, which is also
a standard size, in order to get the ar-
rangement shown in the photograph,
1f you add the D coil unit to an al-
ready constructed four-tube Acme re-
flex, you disconnect the potentiometer
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part of the pot rheo, as no potentiom-
eter is used wxlh x ircuit. In the
writer’s set two ats are used, one
a 6-ohm for Cﬂmm]ling the first four
tubes the other a 20-ohm on the last
tube, which is a straight audio ampli-

cated because it provides an instan-

tancous check on B battery cond;

Its connection is indicated optionally by
The switch should never
be left turned on longer than is neces-

dotted lines.

sary for a quick voltage reading.

from the potentiometer control used in
the four tube reflex. Wave length is
tuned on the first condenser, while the
second condenser, operating over a
much parrower sgnle acts as an oscil-
lation control, brmgmg the sct toward

Os i e
o= AT a7
DO O6| |OEO®O6||®Ge
2 =2
O—@ O—@ O~
O =3‘L Q Q
ACME %3 ACME
S = | 0005 [3* 0005 =" =t S )
o e
ki i}
o oz o

Detailed layoit of the Acme D-coil reflex showing the wiring of parts.

fier, to relieve the load on the other

rheostat which may heat if forced to_

feed five tubes.
In the writer’s set a jack switch is

It will also be noted in the photo-

graph that the shiclded lead from the
first audio transformer to the crystal

passes well over the R. F. transform

the oscillation point as the capacity of
the condenser is decreased. It is in
effect a sensitivity and volume and
quality control all in one, and its set-

Front panel liyout.

placed near the hasplm,ml h(-(wwn the
two variable conden: tting in to
the A plus line for turning i et
on and off as indicated by dotted lines
in the diagram. A volt-meter is indi-

The two turing dials at the left are provided with vernier controls.

about midway between the tubes and
the 1>md|n;f post strip. This arrange-
ment applies only to this particular job
of constructio

In upsmliun ‘the set differs radically

e

ting will vary with each station tuned

Once mastered, the tuning of thxa
set is very easy. A few minute:
tice on the locals and you are ready
go after DX,

T1ps on Construction

LIP a piece of paper under cach

connection when soldering. If a
bit of solder or paste falls, the paper
will catch it and prevent smearing up
the baseboard. A wet rag around a
binding post will keep it from melting
when you are soldering near it.

Hiih o

Jab screws in a cake of soap before
you start them, if you would prevent
Splitting the baseboard. Also do not
put screws near each other in line with
the same grain nf wuod stagger them.

If there is a pummmy of the rheo-
72

stats shorting on the shield on the
panel, cut a piece of mica and place it

between the rheostat and the metal
shield
Ty

If you have troublesome oscillations
in your radio-frequency set, try vary-
ing the angle of the coils with relation
to each other.

* *

To square up the edge of a panel or
any other piece of bakelite, use a com-
mon wood plane that has been set
finely.

T —
To solder a tip on a_phone cord,
wrap 20 or 30 turns of No. 34 or 36
wire around the bare wire of the cord,
tin it, hold the solder-filled_tip over @
gas jet and, when it is still hot, the
previously prepared cord can be forced
into the opening.
%

‘When using flashlight cells of the
434-volt variety as C batteries, bore
holes in the contact prongs on the cells
and use binding posts to hold the leads
instead of solder. This makes replace-
ment of batteries easier—The Atlanta
Journal.



A Short Wave Loop Receiver

Simple Directions for Building a One-Tube 80-Meter Set
‘Which Brings in DX Stations Galore

HERE is hardly an amateur who

has not tried his luck with a loop

receiver, and as a result there are
very few who do not say “bah” when-
ever one is mentioned. The results fell
so far short of expectations that the
whole system came to be looked upon
as a farce. Some of the more ambi-
tious finally make fairly good records
by using a half dozen or so tubes.

Alexander Maxwell, in Radio Maga-
zine, describes a_one-tube 80-meter set
which, from all indications, appears
to be practical for reception on a loop.
The details for building this set as
given by Mr. Maxwell are as follows:

The circuit is the conventional pri-
condary and tickler which has
proved its worth time and time again.
There is nothing freakish and there
are no tricks to the operation. Of
course it is understood that to be really
efficient the set must be low-loss.

The loop is wound on a wooden
frame 18 in. across. The rims are not
needed, but if the loop is to be put in
a place where it is liable to be humped
they make good fenders. Do not use
any patent varnish on the frame. Shel-
lac excludes the moisture and is a
fairly good insulator. The wire should
De as large as possible. The best way
to insure your loop being a failure is
to use No. 30 wire. Ribbon antenna
is good, but in—anything larger than
that eddy currents will detract from
the signal strength. On this loop No.
10 enameled wire was used. Five
turns spaced 134 in. apart are about
right. The loop is suspended from the
end of a bracket arm fastened to the

of the short wave loop

Circuit _diagram

wall and may be swung, by means of
a handle at the lower corner.

q of the set is standard low-
loss equipment. The primary coil con-
sists of 5 turns of No. 12 cnameled
wire wound on an oatmeal box. They
are then slipped off the end of the box
and held together with string. The
coupling is not critical, and the coil

T —
may be fastened permanently, but it
makes the set slightly more flexible if
it is movable. The primary condenser

is an 11 plate. This will tune from 60
to 125 meters.

= Tiustrations by
Courtesy of Radi
(San Froncisco, Cal)

The one-tube S0-meter loop receiver.

The secondary is wound on an ice
cream carton. These are as nearl
perfect dielectric as can be found. The
paper is saturated with paraffin. It is
Tight, moisture proof, and very strong.
Have the bottom of the carton at the
end facing the primary. The tickler
rotates in the open end. The secondary
is wound with 15 turns of bell wire.
The coil should be placed so that there
is a minimum of dielectric in its field.
A strip of thin wood screwed to the
carton and in turn fastened to the base-
board makes an ideal support—the

r———
tickler mnuntmg‘ A trip was made to
the “suregyp” radio and sporting goods
emporium around the corner and the
mouldiest and highest loss condenser
in stock was picked. It cost $1.05.
As soon as Joe reached home he took
it all apart and threw the plates into
the garbage can. From a piece of brass
curtain rod of the same diameter as
the shaft was cut a 9 in. piece. The
wreck of the condenser was now re-
assembled. The tickler coil was wound
on a cardboard tube, and the tube
fastened to the shaft by means of
washers jammed on and then soldered
in place.” There is some end play, but
not enough to hurt. The bearing runs
smooth and all cussing is eliminated
for the tickler quits rotating the mo-
ment the hand the dial. The
number of turns used in the tickler
has to be found by experiment. It will
be close to twelve.

Don’t do too nice a job of wiring.
Keep all wires clear of the baseboard
and avoid right angles and other fancy
stuff. Rell wire will easily carry all the
current, so there is no need of using
bus bar. The set may be mounted on
a panel or in a soap box. The farther
the set is from the cabinet the better it
works. Have the battery leads as short
as possible. If they are over 2 ft. long
place r. {. chokes consisting of 25 turns

Details of the tickler coil mounting.

secondary condenser has 15 plates, gi
ing the circuit the same range as the
Toop.

The tube is a 201A mounted in a
ex glags socket. Later a WDI12
without a base was used, and results
were slightly better.

The rheostat is a Howard 25 ohm.
The make is not important as long as
it serves the purpose.

The unique part of the set is the

of No. 30 wire each one as close to the
set as possible.

‘When running the set, the first thing
noticed is the grave-like silence. This
continues until the set is tuned to the
wave of a transmitting station, then
that signal has the undisputed ﬂekl un-
less the static is very strong, or there
is another station in the line of the
one being listened to who is on exactly
the same wave.
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The best procedure in tuning is to
set the bulb to oscillating and then
swing the loop till a whistle is heard.
Stop turning the loop and swing the
secondary condenser to resonance, and
there is the station. It was noticed that
signals were much louder on the same
wave as our transmitter, When the

lates so violently the tube spills over.
Detune the secondary slightly and
maximum volume will be obtained.

The advantage of a receiver of this
type is that the entire set is low loss.
It gets away from coupling a low loss
set to a high loss antenna and still
‘higher loss ground.

aerial switch was opened they de-
creased in audibility. The set was
simply acting as a very loosely coupled
receiver with no directional effect
whatsoever. The short wave fones
come in fine and with a fair audibility.
When the loop and secondary circuits
are exactly in resonance the set oscil-

The “Floatmg Clrcult Reﬂex Receiver

(Continucd from Page 49)

sult. In addition to KDKA and WGY
being audible on the loud speaker
when the set was used in Cambridge,
Mass., Chicago, Cincinnati, Philadel-
phia and New York stations have been
logged with regularity.
Construction

The layout of apparatus is shown in
Fig. 2. The parts may simply be
mounted on a baseboard, as the con-
densers of the Browning-Drake units
are equipped with feet for this pur-
pose, as the constructor may probably
desire to add a stage of audio-fre-
quency amplification.

The parts necessary for the set are:

2—National Browning-Drake Units,
consisting of one coupling unit with
variable condenser and one radio-fre-
quency coil with variable condenser.

1—AmerTran 3-1 audio trans-
former.

1—.0001 fixed condenser.

1—.00025 fixed condenser.

1—Three-plate vernier or tubular
type condenser for balancing.

A Non Radlatlng Low Loss

To Balance the Set
The balancing of the receiver is con-
paratively easy. Set the .00035 at,
20 divisions on the scale. Then turn

1-~Tube socket.

1—Rheostat, 30 ohms.

1—Crystal detector, fixed type.

5—Binding posts

1—Panel size 7 x 16 inches and base-
board, size 8x 16 inches.

Of course, if the constructor decides
to add an audio amplifier, he will have
to use a larger size panel and baseboard
to accommodate the parts for same.

Fig. 1 shows the schematic wiring
diagram. Two connections are shown
from the amenna condenser (.0001
mf.) to the coil
tenna is being uscd such as
or more, point 1 to point 2 should be
connected. 1 a short antenna is used,
point 1 to point 3 will be connected,
it point 1 to point 2. Never
make connections from both 1 to 2, and
also from 1 to 3. In connecting the
parts, it is advisable to have a .00025
by-pass condenser close to the nega-
tive filament of the tube socket as this
makes the leads carrying the radio
frequency short. Be sure to gwund
the rotor plates of the .00035
tuning condenser, as this shmmalc<
body capacity.

k
ceivers, which would mean that circuit

LoCo was oscillating. If this circuit
tends to oscillate at any place, the bal-
ancing condenser shotld be adjusted
until oscillations are stopped.

The tuning of the set will be found
to be sharp, and it is advisable to place
a long insulated rod on the balancing
condenser, so that it may be controlied
from the front of the set, and used as
a tuning control. The rotor coil will
need very little adjustment, being set
most of the time in the same plane as
the secondary of the regenaformer
(coupling coil).

For extremely distant stations and
good loud speaker receps ion on me-
dium distant stations a stage of audio
should be added to th s set. This may
be done by placing the primary of an
audio transformer in place of the head-
phone and then connecting the sec-
ondary to a tube in the usual manner.

P —

Receiver
(Continued ]ulm Page @‘s)

with the one used, and the number of
turns and kind of wire are the same,
there being no rotor, however.

Turn Ratios

1f Litz cable orits equivalent is pre-
ferred, wind a ten turn primary, leave
14 inch space, then wind a forty turn
secondary. The tubing in that case is
3 inches outside diameter and is 314
inches high. The rotor, abﬂut 2%
inches diameter, has thirty-six turns,
cighteen on each side of the shaft hole.

Basket weave and spiderweb vario-
couplers are difficult to make at home,
due to the necessity for mechanical
firmness, which usually requires fac-
tory facilities. This type of coil may
be used to advantage also.

If the commercial products are to be
purchased, matched coils are made by
Wallace, Globe (broadcast type),
ARC, Eastern pickle bottle and Bruno.
The Globe is basket wound, the Wal-
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lace spiderweb, the ARC is form
wound and something on the order of
Uncle Sam, &c. Any existing com-
mercial coupler or R. F. T. may be
converted for use in the set by adjust-
ing turns on the secondaries. If the
primaries are larger or smaller on
your coil than described here, let the
primaries remain as they are, as their
inductance value in commercial prod-
ucts is usually all-sufficient for any
cireuit.
In wiring the set notice that there is
a rheostat in the detector tube, nega-
tive leg. This rheostat, R2, should be
of the vernier type, a Bradleystat, Fil-
ko Stat or the lnke, in conjunction with
or tube.” If a Sodion
!:ube, D 21 t\pe is used, it will detect
about as well as the other type, but
only a 6-ohm rheostat should be used.
No other tube except one of these three
will work well as the detector here.
R1 is a balanced resistance, controlling

the ﬁ]amcms of thu three amplmex
tubes (amperite).
Tickler Connections

Be careful to connect the tickler at
the plate post of the R. F. tube and
connect one side of the variable grid
leak, R3, to the grid post of the de-
tector tube socket. If you miss up on
either of these connections the set will
not work well, possibly not at all.

Ttem C3 is a .005 mfd. fixed con-
denser, mounted on the secondary of
the second A. F. transformer, one side
to the G post, the other to the F post.

Tn connecting the grid returns—that
is, the ends of the coils whose begin-
nings go to grid—remember to make
these connections to the “A™ battery
minus, not to the negative filament.
The grid returns should not have to
pass through these resistances.

Properly constructed, the set will
operate efficiently and will bring in
DX stations aplenty with considerable
volume.



Shielding to Avoid Losses

ANY constructors of radio sets
have been advised to shield con-
densers, coils, tubes and transformers
lo eliminate feedback from various
rts of the set to other parts. Also it
B e e o nt
neces-
in order to eliminate hand ca-
effects when tuning. _Shielding
purpose, but if it is uupropcll)
done or done when not necessary its
mtmdumon is very likely to cause ex-
c

shielding with copper or brass
sary

Tn Lhe ot place, it is not necessary
to place a metal shield behind the panel
and between the panel and the con-
denser. With modern low-loss con-
densers having metal end-plates and
rotary plates which are connected to
these metal end |>h1r‘s act as shields
within themselves. If the condensers
are properly wired in to the circuit no
hody capacity will be noted when the
hand is removed from the tuning dial.

If your set is a neutrodyne and you
have tried to conserve panel space by

crowding the condensers, there may be
severe feed-back from one condenser
to the next. This will mean that the
set will have to be over-neutralized in
order to prevent oscillation, or the feed-
back may be so severe that it will be

e —————
Tron or sheet steel can be used but to
be as effective as brass or copper, the
iron would have to be one-tenth of an
inch thick.

In radio-frequency circuits in no
case should any shielding be placed
nearer than one inch to any coils, tubes

too,
metal shields or parfitibns between the
condensers. These shields are con-
nected to the ground. They do prevent
feed-back and they do also cause rather
severe losses. The obvious remedy is
to design the set so that there will be
sufficient space between the condensers
to prevent any feed-back.

An audio-requency amplifier em-
ploying transformer coupling and hay-
ing more than two stages will probably
have to be shielded. Here the intro-
duct tmn nf shielding will not cause any
Tosses speal shielding
shotld prcfcrahlv be of copper or brass.
Number 12 gauge is thick enough.

There are only one or
two standard circuits which really re-
quire shielding, notably the super-
heterodyne and other forms of circuits
in which a comparatively powerful os-
cillator tube is used and in which there
are a mixture of different radio fre-
quencies beating on each other. In a
super-heterodyne  we have enough
energy to suffer a few losses. due to
shielding if, by so doing, we cut down
the tendency toward oscillation.

To be effective at all the shielding
must be complete—almost airtight.
Thin tinfoil, copper-foil or aluminum-
foil will not be effective. The shielding
should be at least of 12-gauge stock.—
OST, Hartford, Conn.

Get this beautiful binder for your Encyclopedia

The improved “Emerson” patent
loose leaf binder—made of flexi-
ble leatherette. Size 10 by 12%
inches—made specially for the
Radio Encyclopedia.

Price

$200

RADIO ENCVCLOPENA
Gold Stamaneil

JUST TEAR OFF
THIS COUPON
AND MAIL
TODAY

ALL
BINDERS
SHIPPED
POSTPAID

75



“Circuitgrams’’ via Radio

Prominent Stations Employ Novel Method
to Broadcast Radio Circuits

ERE is somewhat of a novelty in

connection with the broadcast sta

tion operated by ‘the owners of
Ranio News magazine.

station WRNY, located at the

H New York, and operating

tel,

wavelength of 2585 meters, now
casts the new

il fE o
9 ather

This is a regular w
become popular in the radio fraten
Hugo Gensbacls editor of vy
who has originated the circuitgram, on which
L i e b s e
fact that the radio fans are always on the
fookout for the late
loolcups are originated almost ¢
and it is the purpose of WRNY to broadcast
These the mrvmun they make their appearance.
of broadeasting any and all

siroultgram e B o
The WRNY announcer first states what sort
of hook-up it is, whether it is a regenerative,
a reflex, a super-heterodyne circuit, or what

3
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He then sdvisés that you use dreait;
gram blank 1, 2, 3, s bes
Siited for the otcasion.

Suppose the hookeup of asingle-tube
tuned radio frequency reflex circuit is to be
broadcast, . The ansouncer then speaks a5
Tollow

“Connect 1-7,
328, 9-29, 8-47,
44 34 g 4( b 53 b n4 7 66 4355, 5669,
63, 63-65, 38-64, 70-62, 61

Do byt follows:

make sure that you have copied all numbers
correctl

1f any special information is nceded, as,
for instance, in the completed hook-up shown

Copyright 1025, by B . Co, Pat. Pend's.

s

o
T

“We shall now bro'\dmst et
Treciehgp refex. ook Please refer to
o 1, single fube.’

"The announcer’ then reads off the con-

As e slowly reads these mumbers all you
have to do is take them down. read-
ool Al memers the snil T
them, so you can go over your record and

in Fig. 6, the announcer gives such informa-
tion immediately after the numbers have
been read. Thus, for instance, he gives the
number of turns’ and size of wire of coils

am
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creu,

L

other uccesiary information,
And that is all there is to .
After the amnouncer has. fin-
ished, all you have to do is take
your record with the key num-
bers and fill in the lines on the
nrc\ulz ram. You will then have
mplelz hook-up, as shown in
Fig, 6. This is simplicity itselt
i pmvulu not only a lot of
ment, but useful in-

struction as well.

X will be noted that the bank

ter what circuit is used.
Thus, for mst:mcc, it will be
ube h

at
el priwides lo - 3is
possiblecircuit that could be
used, such as detector, regenera-
tion, reﬁ:x, radio_ frequency or
for combination of these
cniploging a single tube.

As will be noted from illus-
tration No.

connected. F: reason, even
though the reader does not
fisten in to WRNY in order

to take advantage of new hook-
ups that are being broadcast,
he can now draw his own hook-

ing the usual radio symbols.

It is interesting to note that
it takes only two minutes t
broadeast a hook-up of the type
shown in Fig. 6.

The Experimenter Publishing
Company has prepared a tablet
with blank circuitgram forms

s oo et
ol
gu
B3
G &

e

LW

“eure 6. This iiustration 1s & repettion of lustration I, except that the wire
tections

2
“he figure 12 is, but simply making cons
528,

same s the case with

the .,...:...,., sz
10" run the wire over
ry sufficient.

s e

e SCUT

ush-pull trans-

be necessary to

In case it shoul
broadcast within ten minutes,
ing all the details of the circuit, repeating numbers, etc.

tube super-heterodsne can be completel

‘advise the use of resistance-coupled amplifieation, it will be secn that the new Cireult.
fram provides for this as well. It is of interest {o note that a complicated dingram, as,

Formers if such should be used in & special circuit.

H
H

Provision §s  both acrlal and loop are used, and provision has also been made f

Conyright 1925, by B. P Co., Pat. Per




Here is the DX Radio Stamp

1ne New Radi. Stamp Fad

Album just like the ones we owned never be able to own, but there will be many you

i our youth, in_ which were placed fhe rare stamps of (e s have and be able i show to other radia, enthusisoty 1t

gt e Vorld, 'some vere haid o et some conlin' be”gurchased ing game. Bilow theAbun i Shown the “Proof of Reception Cardy
for ‘love” or money; but the fun of the hobby was the. seeking of  of wh s supply is Turnished ‘with each

rare stamps and the eventual possestion,
Hadio Stamp. Album. ~ There

So it will be with the DX
Wil probibly be some stamps you wil

plased m m Sole in the ard and sent to the station you'heard. br
B mp for

your Albus

Stamp Album FREE

This beautiful EKKO Stamp Album, illuszated above, will
be given away absolutely free with a subscrip
etk msasts T Wb S5 aﬂd Towension
“The Experimenter,” “Motor Camper and Tourist.

n't pass up the opportunity to get this valuable premium.
V0 b o 7o e S S the means of beauiful
engraved stamps, a certified record of every broadcast station
sou have heard’on your radio. set Your triends will enjoy
seeing i

The aumm consists of 96 pages, size 9 x 12 and is bound in
sxtra heavy

You can get this handsome

With the Album is furnished a large Crams comprehensive
map of the United States and Canada; a_supply of "Proof
i The Album con-
es and Canada

ith ngths and columns for recording dial setting, a table
of stations arranged according to wave-iengthe and a seston for
log records.

Ve have scquired 1000 of these Albums especially for our
subs pon on’ this page filled out and mailed to
Us with $5.50 will eniitle you ¢ subscription
to any one of our four magazines and one of these EKKO
Stamp Albums free.

EXPERIMENTER PUBLISHING CO, Ixc, 53 Park Fiscs | \(ew York, N.
«

Genlemen: 1 have decd

to take advantage
and Inventio

of ¥
3 e Experimenior;

S “aotor rmm ‘and Tourist” and one T

SOITY e

enclosing $2.50 far 1 ye

s elserntion to () “Radio
K Alb

i ki 508 il sead
Mark to which magazine you with o subscribe)




Charter Subscriptions at
a special reduced rate

The 5000 charter subscriptions which we offered at a
special reduced rate are nearly all taken. For this reason
we are making this the last offer. Charter subscriptions are
$3.00 for Twelve Issues. Beginning next month the regular
subscription price of $3.50 will prevail.

Jl

Radio Review is well on its way toward being the great-
est hook-up magazine in the world. Tt is becoming a refer-
ence book of radio hook-ups. Why not subscribe now so
that you can keep a continuous file of the latest and best
hook-ups in radio.

Show your copy of Radio Review to your friends who
are interested in radio set construction, so that they also can
benefit by this great selection of hook-ups.

And don’t forget to send in your own subscription today
50 as to receive the advantage of the charter membership.

Dio
{EVIEY,

e Latest
io Hookups
Here is how you save.

Regular Subscription Price $3.50

Special Charter
Subscription Price—$3.00




USE THIS BLANK TO ORDER
Just clip out this cdupon, check the patterns or books
you want and mail it to us with full remittance.

The Consrad Co., Inc.

233 Fulton St New York, N. Y.

Gentlemen: T have checked below the patterns
and books I desire. Enclosed find $........., the full
price. Kindly send me the items checked postpaid.

Consrad Patterns—50c each

How to Make a Two-Stage Amplifier.
. How to Make a Reinartz Receiver.
How to Make a Reflex Receiver.

e

. How to Make & Five Tobe Cockatty Re-

. How o Make a Portable Recelver.
No. 13. How to Make a Harkness Receiver.
No. 14. How to Make the Original Genuine Super-

A Rl Mag of the . S on
. 20 Radio Diagrams and Hook-ups. New Edition.

'All About Aerials and Their Construction.

. Radio Amateurs Practical Design Data.

Radio Books—25c each

. Tips for the Radio Constructor.
. How to Make Practical Radio Receivers.

One Hondred Radio Hook-ups. New Edition.
All About Radio Parts,

History and Operations of Vacuum Tubes.
“The Neutrodyne and All About Ir.

. How Radio is Received.

You have allthe fun
at half the cost and

\ pattern that’s as Special Books

Radio News, Amaeury, Handibook
dio Log

asy to follow as aj Nt i s
The Radi Leoers

wdies’ dress patterni i

verything Is Measured and Drawn Full Size
Address PR SOy 8

¢ CONSRAD COMPANY, Inc.i . = g

. How to Locate Troubles in Your Radio Set.
. Reflex Radio Receivers,
. The Super-Heterodyne Theory and Construc-

Consrad
Books

Patterns
Are

Sold at
All News-
stands.
and Radio
Stores

Fulton Street New York, N. Y.




