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SHORT WAVES ON ONE TUBE |

For an earphone listening post or for feeding an audio amplifier this one-tube short-wave set may
be used. See page 20.
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SHORT-WAVE

5 to 200 Meters:
SPECIALLY designed for inexperienced
youngsters wishing to explore the short
wave spectrum without overstraining
their pocketbooks.

The tuning range of this simple set is unbe-
lievably surprising. Many distant stations and

~ROCKET-

ONE TUBE BATTERY-OPERATED—
RECEIVER

Described by Herman closman in this issue of RADIO WORLD.

The panel of the receiver
contains three controls, one for
regeneration control, one for tuning and one for
filament control,
Only a few hours are needed to completely as-
semble the ‘“‘Rocket’” one and have it receiving
with unerring accuracy.

domestic short wave
stations are audible
with a good head-
phone and aerial.

POWERTONE PRODUCTS USE | ![n®

ammariund

Complete kit, includ-
i blue - print and

. $3.95

four
coils .

Requires one 2%0 Wieze‘gaand tested, $1.00
screen grid two-volt b )
tube, two 1J-volt PARTS EXCLUSIVELY Set of batteries for
dry cells, and one Rocket’" One .$1.39
45.volt “B” battery. BAIRD Sylvania 230 tube. .70
PO ERTONE. Universal
e Universal Handy C.-D.C.
1 C.-D.C Short-Wave
A.C.-D.C. . ’ Converter
Short-Wave | Servicemen’s
Receiver M l (DeicHibey
On the firs tefal anua WOoRLD.
it recelved Mel- . .
Ed vourne. Australia Regularly, 1933.
¥ —over 11.1(\):00 $1.00
?é]r?: cﬁi‘,’,’_” ® | Full of tmportant Works on
v 1-43, 1-78 information. all re-
ses 1-43, 1- :
and the new CELVeTs.
iz{ -25%5 tube 2 c
ammarlun Covers the short- d 15 to 200
parts a%loto its fine performance. Tunes from meter:. e anortiwereibanditom 0
15 to 2 meters. Housed in an attractive walnut cabinet.
Copy FREE | “ompiete kit of
- . 4 = . parts, Instrue-
ZI‘(nld( (l):‘sm:;t‘sl,m; coils, cabinet $8.95 with e?gh kit fons, 4 coils, less tubes.... s4.95
b etaeene . sold. . "
Kit of tubes.... C t......51.00
Wired and Tested............... $2.00 extra Wl 2ol e CEDInetn. £S1.00

TRY-MO RADIO CO., INC, Dept. RW, 85 Cortlandt St., New York

Branch: 179 Greenwich Street

Short. Wave Fans, Amateurs and Com-

merecial Operators, who ecan appreciate

the necessity of a genuine T.R.F.

Pre-selector Stage, an efficlent drawer
| coll system, a well balanced superhet
cireuit and rfm:n);l othelr lz{nportt:nt r?:;
velopments found only in e v
1934 Custom Built POSTAL INTER-
NATIONAL. Nine tube superhetero-
dyne 14 to 540 meters—Bandspread-
Custom built. Sold direct from our
laboratory with a 10-day trial. For-
eign loud speaker reception guaranteed
or money immediately refunded.

Send 3c stamp immediately for
circuit diagram, complete 1illustrated
folder and proof of foreign loud
speaker reception.

POSTALS¥RADIO

ACME
TRANSFORMERS

Power gummmemss,
Audio

Step
Down %

Write for Bulletin 126 describ-
ing Power and  Audio Trans-
formers. Bulletin 121-A de-
scribes Step-Down Transformers.

THE ACME ELECTRIC & MFG. CO.
1445 Hamilton Avenue Cleveland, Ohio

NEW RADIO AMATEURS HANDBOOK, 180,000
words, 207 illustrations, 218 pages (10th edition,
issued 1933). Issued by the American Radio Relay
League. Price, $1.00° per copy. Radio World,
145 West 45th Street, New York, N. Y.

Selected Quality Tubes FREE With Subscription:s for Radio World

Here is your opportunity to subscribe
for RADIO WORLD and get just the
tube or tubes you want, made by a very
large, reliable, licensed tube manufac-
turer; picked tubes you’ll appreciate.
On this offer you have five days after
receipt to put the tube to any logical
test, and if not entirely satisfied with its
performance, return it for replacement.

For an 8-week subscription (8 issues,
one each week), at the regular price,
$1.00, you may select any one of the fol-
lowing tubes as free premium, or more
at the same rate ($2, 16-weeks subscrip-
tion for two tubes, etc.), from this par-
ticular list: 01A, 01AA, IV, 12Z3, 1124,
24A, 26, 27, 30, 31, 35, 36, 37, 38, 39, 45,
47, 51, 56, T1A, 80, 82, 199X.

With a 13-week subscription (13 is-

sues), at the regular price, $1.50, any
one of the following tubes, or more at
the same rate, from this particular list
(two for a 26-week $3.00 subscription,
three for 39-week $4.50 subscription,
four for 52-weekly, yearly $6.00 sub-
scription, etc.), 1A6, 5Z3, 2AS5, 2AS6,
2A7, 2B7, 6A4, 6A7, 6B7, 6F7, 25Z5, 22,
32, 33, 34, 41, 42, 44, 46, 49, 50, 53, 55, 57,
58, 59, 67, 75, 77, 78, 83, 83V, 84, (6Z4),
85, 89, 199V, 483, 485.

For a $4.00 subscription, 34 weeks (34
issues), one No. 10 tube may be ob-

tained.

You may select any assortment of
tubes desired and send in a subscrip-
tion amount for the total required un-
der the above classifications.

RADIO WORLD, 145 West 45th Street, New York, N. Y.

WWW.americanradiohistorv.com

METAL-WORKING

LATHE

Precision equipmest far

smasing bargain
Complete metal-working lathe
with compound slide-rest, combination
face-plate and independent chuck and
tail cemter: 6” swing: 34”’ length, 30
bs. Send $1.00, Balance plus postage C.0.D. Lathe for
wood-turning alone, $4. At ents for milling, grind-
ing, ssnding, ssw-table, etc., available st low priees.
Order from ad at once and have s complete machime .
Amorle::‘nsliuchlno & Tool Co., 200 Broadway, New Yerk,

Dept. R.
NEW PRICES

TROUBLE SHOOTER’S
MANUAL, Nos. I, II and III

Having assembled 2,000 diagrams of commerecia)
receivers, power amplifiers, converters, etc., in
1,200 pages of Volume No. 1 of his Perpetual
Trouble Shooter’s Manual, John F. Rider, noted
radio engineer, has prepared Volume No. 2 on an
even more detailed scale, covering all the latest
receivers. Volume No. 2 does not duplicate dia-
grams in Volume No. 1, but contains only new,
additional diagrams, and a new all-inclusive in-
formation on the circuits covered.

Volume No. 3 (Recently {ssued). Order Cat.

RM .iiiiiiiiiiiiiiinieannnns 00060000060 ....$1.58
Volume No. 2—Perpetual Trouble Shooter’s Man-

ual, by John F. Rider, Shipping weight 6 lbs.

Order Cat. RM-VT @........................ $8.50
Volume No. 1 (8 lbs.). Order Cat. RM-VO @..$7.5¢

We pay postage in United States on receipt of
purchase ce with order. Canadian, Mexican and
other foreign remittances must be'in funds payable
in New York.

RADIO WORLD
145 West 45th Street New York City

BOTH FOR ONE FULL YEAR

RADIO WORLD
and “RADIO NEWS”

$7.00

Canadian and Foreign, $1.50 extra.

You can obtaln the two leading radlo technical magazines
that cater to experimenters, service men and students,
the first natlonal radio weekly and the ieading monthly
for one year each, at a saving of §$1.50. The regular mail
subscription rate for Radio World for one year, a new and
fascinating copy each week for 52 weeks, is $6.00. Send
in $1.00 extra, get ‘“‘Radio News” also for a year—a new
;ssue each month for twelve months. Total 64 issues for

RADIO WORLD, 145 West 45th Street, New York, N. Y.

Power Transformer

for a BIG SET

F .of using undersized,
heating, inefficient power

over-
transformers
A for 2 big set, why not use a cool-
running, efficient transformer and pay the
little <xtra? The Reliable transformer,
Model 104-SP, will work an 18-tube set.
P_royldes for C bias supply through 25Z5
réctifier, for quality Class C or Class A.
Primary = 115 v., 60 cycles
Secondary X == 14 amp., 2} v., ct.
Secondary Y = 6 amp., 2% v., ct.
Secondary R = § v., ct.
Secondary HV = 400-0-400 v., 200 ma.
Secondary Z = 25 v., 0.6 ma.
Lug terminals at bottom
R Price, $3.95
Shipping weight, 13 Ilbs.
Immediate Delivery

RELIABLE RADIO CO.

145 W. 45th St, New York, N. Y.

IN STEAD
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i SPECIAL
GIFT
LIST

Reliable Radin Tips

Watch for
This Special
Page Weekly

RELIABLE RADIO RUNS
GIANT HOLIDAY SALE!!

FOR A PRACTICAL GIFT SUGGESTS GIVING A
RADIO—LET THE ENTIRE FAMILY ENJOY IT

Chest Receiver

Handsome Four - Tube
“Treasure Chest’” model re-
ceiver which is a splendid
piece of furniture and a
high quality midget receciver.
The  beautifully designed
cabinet built by craftsmen
will saﬁ:fﬁ_ the most critical

<225 Treasure

rson. 'ubes used: 1-57,
-58, 1-80 and 1-47 power
pentode. Uses a full sized
dynamie

Price sgoso

.................. $1.45

A prastical gift for the entire family. The
most advanced features are embodied in
these receivers. Quiet, smooth, distortion-
less raception.

Four-tube receiver uses 1-57, 1.58, 1-80, and
1-47 pentode; five-tube set uses 1-57, 1-58,
1-80, and 2-47’s., Both models use a dy-
namic speaker especially designed for the
output of the pentodes. The receivers are
encased in a beautiful hand-rubbed walnut

cabinet. Price, 4-tube A. C.

(203 £ S $9.9

4 tubes ....iiiiiiiiiieiiiiiierei v
Price, 5-tube A. C. receiver .

3 tubes ...iiiiiiieiiiiiieninas oB60000000 $1.95

Four Tube A.C. Short Wave Receiver

COMES MOUNTED INTO A BEAUTIFUL MODERNISTIC
CABINET WITH BUILT-IN SPEAKER

Looks like a midget broadcast re-
ceiver. Will tune in short wave
stations from all parts of the
world with ease. Uses four coils
to cover the short wave bands
from 15 to 200 meters. The built-
in power supply is entirely free
from hum or disturbing line noises.
Uses an ultra-sensitive dynamic
speaker to aid in tuning in the

Zeks se | $14.50

Wired and tested........ $2.06 extra
Kit of tubes............ovuuus $1.95

Phonograph
Pickup

Makes any radio a modern up-to-
date phonograph radio combination.
Instruction sheet furnished with the
outfit makes it simple to install
Volume control mounted on the pick-
up enables one to control the volume,
without adjusting any part of your

Powertone Sending Key

The most practical gift to one who
has just become interested in ama-
teur radio. used as a code

Widel
practice key. Wel{ balanced receiver. Special Holi- Absolutely gusran- Century of Progross Expe-
and fally adjustable. Prlce..7se day price ............ ss.so tPe:x‘ci:e T 48 ::g .......... 000g l‘:cc .lfl.on. ...... .50

For The Beginners
Rocket Two-Tube Short-
Wave Battery Receiver
Economical! Uses
two 2-230 tubes,
which assures long
battery life. Tunes
from 15-200 me-
ters. Pulls in ama-

teurs, police calls,
etc. Kit of parts.

$5.50

Wired..$2.00 extra
Batteries

Powertone Two-Tube Bat-

tery Receiver
Enclosed in a _
handsome crys-
tal finished
metal  cabinet. |
Can be bujlt by {8
any one. Beau-
tiful full vision
modernistic ver-
nier dial aids in -
logging ~ weaker stations. Will re-
ceive all types of short-wave signals,
air-

plo‘lice, amateur, ship-to-shore,
plane, etc.

Kit of parts........ccce00 s7o95
Wired. .$2.00 extra Tubes $1.95
Batteries ...o...e.. l....... 0 .$2.75

A Power Pack That Converts
Any Battery Operated Receiver
Into an A.C. Receiver

Will convert any bat-
tery receiver to operate
on a 110 volt
A.C. line. All
voltages ter-
minate at bind-

EXTRA!
SHORT-WAVE SETS

ACCLAIMED THE
IDEAL GIFT FOR

RADIO - MINDED FOLKS
If you really want to please your
radio- son, er, mother,
brother, sister or friend this Christ-
mas, give a short wave recelver,
On this page are several very fine
receivers for both the beginner and
the more advanced short wave en-
thusiast, yet all at extremaly low
prices.

For A.C. and D.C. Operation

Wil work
anywhere

, am-

ateur re-

ception 1s

assured

on loud-

speaker by

the use of

s 43 pow-

er tubs in

. the output.

With headphones the entire world is
at your finger-tips. Chassis is com-
pletely encased in a_ beautiful crystal
finished cabinet. Covers the short
wave, band form 15-200 meters. Uses

1.78, 1-25Z5, and 1-43 tube. $8 95
L ]

Price kit ,.......... cerene
Wired. ,$2.00 extra Tubes.......$3.25

Beginners Twin Two-Tube
Short-Wave Battery
Receiver

A more ad-
vanced short.
wave receiver
for the begin- (%
ner. Letters
from builders
verify foreign
reception.
Uses  highest
quality parte
throughout.
Complete with

ing posts on four plug-in coils to cover the entire
t(;lft;ll::.'lz;é short-pwlggve bandbﬁ:ﬁm 15 to 200 me-
volts at 10 am- s N
Pores. 180 volts i Kit of parts.......... $8-95
tapped at 135, 90, and 45. Supplies | Wired..$2.00 extra  Tubes....... 159
((::icar't hum-free pow;:‘c:egardlesa Batteries ......... PP 00500000 $2.50
circuit sensitivity.
including 280 rech’ﬁer tube. $5095 B

densers.

Majestic 70 and 90
series receivers. Built
to the exact specifica-
tions of the original

GIFTS FOR THE SERVICEMAN

Majotic 0 and | 4 and 8 md. | RESSFORS
Blocks Electrolytic
2 Condensers

High qulity
electrolytic con-
Car. be
used as s re-
placement in

j man; receivers posed of 1/3, % and
gephcbelmﬁmf °°g' with:ut fear of watt renllmlrl.l dA.I(} ?:Dum
ense r the own izes are inelu
stic 70 an breakd . Wet :dzt. ru:siu from 109 ohms

type—thus can-
not be injured by slight
overload  or polarity.
Inverted mounting.

sortment of 50 B.M. A,
;ﬁ"r"eodod resistors. Com-

to 10 megohms.
FREE

beautiful bakelite ecaso—
:uwenlr of the Chleage

A Handy Manual Published for
SERVICEMEN AND SET DEALERS

Full of information, zSc

trouble shooting hints, etc.

hookups, charts,
Reg. $1.00

Farrand Inductor

genuine factory-built Inductors.

Price, 9’ model........ $3.95

Dynamic Speaker Chassis
Not to be confused with the various models now on the
market and labeled Farrand Inductors. These models are

Two models are available, a 12 model and a 9 model.
Mounting brackets are placed on both models.
Price. 12”7 model....... $5.95

RELIABLE RADIO COMPANY, 143 West A45th Street, New York City

www americanradiohistorv com
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A DIRECTION FINDER

BATTERY-OPERATED LOOP RECEIVER

THAT ALSO

REVEALS THE SENSE—USEFUL ON SMALL
BOATS PARTICULARLY

%
2
T
FIG. 1

A loop inductance and a con-
denser form the essential feature
of a radio direction finder.

antennas is now a well developed art

and is used as an aid in navigation
both on the sea and in the air. Beacons
have been established for ships of both kinds,
and both beacons can be used for both air
and sea ships. Besides the regular beacons,
every broadcast and commercial radio sta-
tion is a beacon that can be used if its lo-
cation is known.

All direction finders operate on the prin-
ciple that a loop antenna will receive sig-
nals traveling in the direction of the plane
of the loop and that it will not receive sig-
nals traveling in the direction at right angles
to the plane of the loop. It might be thought
at first that the loop is set so that the sig-
nals are received loudest, but exactly the
opposite is true. When the direction of a
beacon is to be determined the loop is
turned so that no signal is received because
in that manner the most accurate determina-
tion is possible.

DIRECTION finding by means of loop

Principle of Operation

In Fig. 1 we have the essential circuit of
a loop antenna. It simply consists of a coil
and a tuning condenser, the coil having the

By J. E. Anderson

FIG. 2
This diagram shows how a loop
receives signals coming from dif-
ferent directions.

form of a large loop. The loop may be
square, circular, octagonal, or any other
form. It should be comparatively compact
as to the turns, yet the turns should not
be too close together for that will increase
the distributed capacity. Neither should the
axial length of the loop be too large for
that increases the capacity of the loop to
ground.

In Fig. 2 is shown the reception pattern
of the loop antenna, where LL represents
the loop seen from above. If the signals
travel in the direction AA’ or in the oppo-
site direction, the current in the loop is
maximum and is proportional to the diam-
eter of either circle. If the signal travels
in the direction DD’, or in the opposite
direction, the current in the loop is propor-
tional to the distance 0a or 0d. Likewise,
if the signal travels in the direction CC,
the current in the loop is proportional to
the distance Ob or Oc. If the signal travels
along the line BB’, which is at right angles
to the loop, the current in the loop is zero.
It will be noticed that the current changes
rapidly from zero to rather large values as
the angle changes from the right-angle in-
cidence. It is because of this rapid change

www americanradiohistorv com
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FIG. 3
The loop and condenser are con-

nected to a detector or amplifier to
make signals audible,

that the loop is turned so that LL is at
right angles to the direction of the signal.
The source of the signal, of course, is first
established when the loop is turned so that
the signal is strong, and it is identified by
the signal characteristic. If the signal
comes from a beacon, that signal has a
particular sequence of dots and dashes and
time intervals. If the station is a broad-
caster it is necessary to wait for the sta-
tion announcement, unless it is identified by
the approximate direction and the frequency
on which it is operating.

Errors in the Loop

The pattern shown in Fig. 2 is that for
a perfect loop. Ordinarily there is an an-
tenna effect in the loop, due to unsym-
metrical distribution of capacity. This will
have the effect of distorting the double
circle, or figure-eight, pattern. For example
signals coming from A’ might be weaker
than those coming from A. When this is
the case signals are not zero along the line
BB’, nor along any other line. They are
not even minimum along the line BB, but
the line of minimum strength is bent toward
C and D'. If the distortion is great enough,
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FIG. 4

In this circuit the tuned circuit
has been balanced with respect to
ground to eliminate direction errors.

there will be only one minimum, or zero,
and that will be in the direction A’. To
avoid this distortion of the pattern, and
hence the error in making direction observa-
tions, all distributed capacities must be
balanced so that the distributed capacity
measured from the center point of the loop,
on the upper side, is exactly the same in
both directions.

The question of unsymmetry enters when
the loop is connected to a detector circuit.
In Fig. 3 we have a typical circuit such as
is used. L is the loop and C the tuning con-
denser. Now one side of the loop and the
condenser is connected to the grid while the
other side is connected to the filament cir-
cuit. Naturally, the unbalance is very great,
for one side of the circuit is virtually
grounded while the other is at high poten-
tial. There would be no direction from
which the signal received is zero with this
circuit. One method used to balance the
loop with respect to ground is shown in
Fig. 4. A small condenser Cg is connected
between the side of the condenser that was
grounded and the filament and a similar
condenser Cp is connected from the grid to
the filament. The filament may now be
grounded and by adjusting the two balanc-
ing condensers it is possible to effect sym-
metry. When the two balancing condensers
have the proper values the midpoint of the
loop is at ground potential and so is the
midpoint of condenser C. In other words,
there is just as much capacity to ground on
one side of the tuned circuit as on the other.
Now the reception pattern is that shown
in Fig. 2,

Detection of Signals

It will be noticed that ‘Cg is in effect the
grid stopping condenser, and therefore a
high resistance leak can be connected across
it to convert the tube into a detector. In
order not to upset the symmetry by this
resistance, a similar resistance could be con-
nected across Cp, although the internal grid
resistance of the tube would serve this pur-
pose. Hence it would be necessary only to
adjust the resistance across Cg to bq equ_al
to the internal resistance of the grid cir-
cuit when signals are practically zero. The
arrangement has the disadvantage that the
rotor side of the variable condenser is at
a high potential. This, of course, does not
matter when the circuit is per{nanently
tuned to the beacon stations, but it would
be troublesome when the circuit must be
tuned to different frequencies.

Using Balanced Detector

In Fig. 5 is shown one way of balanc-
ing the loop and tuning condenser by the
use of a symmetrical tube. A suitable tube
for this purpose is the Wunderlich, which
has two grids, one plate and one cathode.
Another is the 53, which consists of two
equal triodes in one envelope. When Wun-
derlich tube is used the balance cannot be
extended to the plate circuit, but this is of
little importance if the tube is used as a
full wave detector. If the 53 is used, on
the other hand, the balance can be extended
to the plate circuit and the two tubes would
be used as a push-pull amplifier. Detec-
tion could be effected in another tube.

-4—[.—-—7.

Lo0P

FIG.5
Here balance is
obtained by using a
53 in push-pull.

A

Grounding of the filament is possible when
the symmetrical tube is used, but ground-
ing of the tuning condenser is still to be
desired. By making C in two equal units
and connecting these in series it is possible
to ground the common rotor and still leave
the circuit balanced.

The Sense Finder

By referring to Fig. 2 we note that it
is impossible to tell whether the signals
come from the direction B or that of B'.
Obviously a direction finder that cannot tell
the difference between north and south, or
east and west, is of little use. There must
be some way of telling the difference be-
tween the two possible directions of a sta-
tion. A device which does that is called a
sense finder., It consists of a mean for in-
troducing unbalance. Suppose, for example,
that the station lies in the direction A. The
circuit will give maximum response when
the loop is turned as in the figure. Now if
unbalance is introduced, the signal will
either increase or decrease, because an ad-
ditional voltage is either added to the signal
or subtracted from it. If there is an in-
crease, it is known that the station lies in
the direction A; if there is a decrease, it
is known that it lies in the direction A’.
Hence by turning the loop at right angles
to its position in the figure, zero reception
will result provided the circuit has been re-
stored to balance. But now it is definitely
known that the station is not in the direc-
tion A’

Fig. 6 shows a balanced circuit with a
provision for introducing unbalance when
required. The balancing is done by con-
densers Cl1 and C2 as in the other cases.
L3 is a coil in an antenna of the ordinary

<1
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FIG. 6
sense finder has been inserted in this

directional receiver without upsetting

the balance.

type. This picks up a signal and part of
it is introduced into the tuned circuit by
the variable coupler the secondary of which
is L2. Since the coil L2 would upset the
balance, a coil L1 of equal inductance is put
on the opposite side of the circuit.

This arrangement, perhaps, is superior to
any of the others for it not only provides a
sense finder but it also provides a means of
locating the direction of a station without
turning the loop to maximum. If L3 and
the coupling between L2 and its primary
are adjusted so that the voltage introduced
into the tuned circuit by way of L2 is exact-
ly equal to that picked up by the loop, the
signal will be zero in one direction, A’ in
Fig. 2, and it will be very large in the op-
posite direction, A in Fig. 2. In directions
B and B’ it will be equal to the voltage in-
troduced by either the loop or the antenna.
In direction A it will be equal to the sum
of these two. Hence if the loop is turned
so that no signal is received, it is known
definitely that the station lies in that direc-
tion. The loop, of course, would be marked
so that no ambiguity would result.

Circuit of High Sensitivity

Fig. 7 shows a complete circuit for di-
rection finding. L is the loop, which is
tuned by two equal 350 mmifd. condensers,
the junction of which is grounded. The two
equal 30 tubes are biased by a small bat-
tery the voltage of which is chosen for am-
plification rather than detection. The out-
put of each tube is delivered to another
tuned circuit having a 350 mmfd. tuning con-
denser. The primary of the tuned trans-
former is tapped at the midpoint so that
the first stage is push-pull. Symmetry of

(Continued on next page)
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FIG. 7
A complete receiver for direction finding. The tuned circuit is balanced,

the amplifier push-pull, and the det

ector is conventional. A three gang

condenser will serve for tuning.
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A Compact Direction

(Continued from preceding page)
the loop circuit is obvious, but this is no
better than the balance of the two con-
densers.

The circuit requires a three gang con-
denser of ordinary type. The inductance of
the loop L should be twice as great as the
inductance of the secondary of the inter-
stage transformer, because the capacity in
the loop circuit is only one-half as large as
that in the second tuned circuit. The large
loop required 1s advantageous because the
signal picked up is proportional to the cross
section area times the number of turns.

The detector used in this circuit is regu-
lar in every respect. It has a 250 mmid.
grid condenser, a one megohm grid leak,
and a 500 mmid. by-pass condenser in the
plate circuit across the phones. The plate
voltage on the detector, as well as on the
amplifier tubes is 45 volts. A higher voltage
might be used on the amplifiers if there
is no limitation on the weight of the bat-
teries. If a higher voltage is uscd on the
plates a correspondingly higher voltage must
be used on the grids of the amplifier tubes.

In case a sense finder is to be added to
the circuit in Fig. 7, a good way of doing
it would be to put on a small winding on
the second coil and put the antenna cur-
rent through that winding. By adjusting the
voltage introduced into the second tuned cir-
cuit in this way to equality with that in-
troduced into the circuit from the first stage,
there would be one direction, and only one,
from which no signals could be received. A
line at right angles to the loop would then
point in the direction of the station when
no signal could be heard.

Balancing the output of the push-pull
amplifier is not so vital as balancing the
input circuit, but the tracking of the three
tuning condensers is of first importance, not
only to maintain the balance of the input
circuit to the first stage but also to keep
the sensitivity high. If the condensers are
well made the rate of change of capacity
should be the same in all of them. This
would only leave distributed capacities to
upset the tracking. Now there will be a
considerably higher minimum capacity in the
loop circuit than in the interstage circuit.
Hence more of the trimmer on the third
condenser will have to be used. It is more
important, of course, that the two condensers
in the loop circuit track than that the third
condenser track with these, for lack of
tracking of the third condenser would only
change the sensitivity whereas lack of track-
ing of the other two would upset the balance

FIG. 8
If the ship S has a transmitter its
location can be determined by find-
ing its bearings by directional re-
ceivers at two other stations S1 and
S2 by the method of triangulation.

and would introduce errors in the directions
found.

The tubes used are 30s because they re-
quire very little power for their operation.
The filament current will only be 180 mil-
liamperes for the three tubes and the plate
current will not exceed about 10 milli-
amperes.

When a ship at sea desires to know its
exact location and the weather is unfavor-
able for making astronomic observations it
often uses radio as a means, provided that
it is equipped with a radio transmitter, and
all ships of any size are so equipped. The
ship’s operator sends out a signal indicat-
ing that he wants his location. Two or more
stations on shore, say Sl and S2, pick up
the message and get ready with their direc-
tion finders. The ship’s operator continues
to send a signal while the two land operators
get the directions from which the signal
comes. One may get a direction ©, as the
bearing and the other ©z One of the opera-
tors on land sends his observation to the
other, or both send their observations to a
third, which may be the ship’s operator.
When one person has received the two bear-
ings he plots them on a map. He knows
the location of each station and the bearing
of the ship at that station. He then draws
a straight line through the station on the
map with the proper bearing. The line for
station S1 may be AA’ and that for the
other BB'. It is then known that the ship
is at the intersection S of the two lines.
When this location has been deterrmined it
is transmitted to the captain of the ship.
This process only takes a few minutes for

Finder

the land operators are always on watch and
ready with their equipment.

There is a considerable error in this.
method, but it is less than the error would
be with any other method available when no
star or land mark can be seen. Sometimes a.
third station takes part in the location of
the ship, and then the accuracy is greater,
for then there will be three possible inter-
sections of the three lines and the ship wilk
most likely be in the center of the little
triangle thus formed. Of course, if the three
lines all converge on one point, it is quite:
certain that the ship is at that point.

Sometimes other ships at sea take part
in the observations, for two other ships may
be in clear weather and they would know
their exact locations. Thus they could send
the bearings of the ship in thick weather
and help to locate it.

It should be noticed that no sense finder
is required when the method of triangula-
tion is used, for two lines will only inter-
sect at one point although they may be ex-
tended indefinitely in éither direction.

All civilized countries have established
radio beacons for the aid of ships at sea,
and all have broadcast stations which can
also be used. Thus any sailor who has
a direction finding receiver on board can
find his way wherever he may be on the
ocean. Many small, as well as large ones,
have navigated long distances with no other
aid than a loop receiver.

When a loop antenna is used on a steel
ship it is necessary to make correction for
the distortion of the wave front by the hull
of the vessel. When the signals come from
directly forward or aft no correction is
necessary provided the loop is in the middle
of the ship measured along the beam, for
then the distortion is symmetrical with re-
spect to the loop. Likewise, when the sig-
nals hit the ship broadside from either di-
rection no correction is necessary, provided
that the loop location is approximately amid-
ship. When the signals come from any other
direction the distortion may be quite large,
necessitating subtracting or adding as much
as 10 degrees from the observed bearings.
In any case the direction finder must be
calibrated on the ship to get most accurate
results.

This correction is hot limited to the radio
direction finder, but applies equally well to
the magnetic compass. The earth’s magnetic
field is also disturbed by the steel mass of
the ship. The field is disturbed least when
the ship is at right angles to it or when it
is parallel with it.
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A battery-operated superhetero-

dyne, using 6.3-volt tubes. H
would be connected to a 6-volt

storage batteries. The B batteries would
cans total 180 volts,

the C bias 13.5 volts extra.
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A T-R-F TUNER

TO FEED A PUSH-PULL POWER AMPLIFIER;
THREE R-F STAGES HAVE AUTOMATIC VOLUME CONTROL

By Jack Tully
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A tuned-radio-frequency tuner, with heater transformer but without B supply. This circuit will feed a power
amplifier consisting of push-pull input transformer, output tubes (triodes or pentodes) and B supply

quirements are imposed by one’s lo-

cation, a five-tube quality tuner may
be constructed on the tuned-radio-frequency
plan, on the basis of -the accompanying dia-
gram. There is enough amplification to
drive push-pull triodes, so that the output
of the 56 may be connected to the primary of
a push-pull transformer in a power ampli-
fier, which power source also must supply
the B voltage. Usually there is provision
in the power amplifier for heating the tubes
in the tuner, but if not the heater trans-
former may be included as shown in the dia-
gram.

Since a 55 is used as hali-wdve diode de-
tector, the preferable method for t-r-i models
because the full rectified voltage is thus ob-
tained, special coupling must be provided
due to the grounded rotor of the tuning con-
denser ahead of the detector. No grounding
is directly possible at the input to the diode,
so a stopping condenser and high-inductance
choke are used. The condenser may be
0.00025 mfd., and the choke should have as
high an inductance as practical, no less than
10 millihenries.

Effect of Choke on Secondary

The inclusion of a choke of 10 millihenries,
assuming the choke were directly parallel
with the tuned winding, would reduce the in-
ductance of the secondary by about 10 milli-
henries, but due to the condenser the reduc-
tion will be less, as coupling is not unity.
However, there is a reduction, and com-
pensation may be introduced by winding
three or four more turns on the secondary
that faces the choke. This avoids selec-
tivity reduction due to poor tracking at the
higher frequencies, considering the fourth
tuned circuit. If the choke is as high as
250 millihenries no special compensation
would be necessary, but chokes of such high
inductance must be of low distributed ca-
pacity.

Since there are four tuned stages, of which
three are r-f amplifiers, there is alwavs

WHERE no very severe selectivity re-

present the possibility of squealing, par-
ticularly at the higher frequencies. Filtra-
tion has been introduced in plate, screen
and cathode legs to meet this condition, but
in addition it may be necessary to put a
resistance in parallel with the primary of
the antenna coupler. This, resistance is
marked Rx on the diagram.

Automatic Volume Control

Its value cannot be specifically stated for
all circuits, as the greater the oscillation
tendency, the lower the resistance should be.
In an extreme instance Rx may have to be
2,000 ohms, but. values around 5,000 ohms
may be expected to suffice. In any event the
resistance should be no lower than actually
required. Any type resistor, any wattage,
may be used.

This resistor does not spoil the selectivity
or the sensitivity, in fact, since there can
be no enjoyable reception when there is
squealing, the resistor is a “gainer” instead
of a “loser,” and besides when the circuit
is operated just below the regenerative state
it is most sensitive, whereas oscillation prac-
tically destroys the audibility sensitivity.

Automatic volume control has been in-
troduced in the three r-f stages, as the audio
gain is sufficient to compensate for the drain
on sensitivity this introduced. As can be
seen, there are two stages of audio in the
tuner itself, the first in the triode of the 55
and the second in the 56. Hence the push-
pull output tubes in the power amplifier are
the third audio stage. That is why there is
plenty to spars for a.v.c. purposes.

Plate and Screen Voltages

The B voltage feed is not critical, and may
be between 250 and 180 volts. The 75,000-
ohm screen resistors assume 250 volts, but if
considerably less B voltage is fed to the
tuner these resistors may be smaller, say,
50,000 ohms, otherwise had better remain as
stated. If for any reason it is desired to
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reduce the screen voltage on any tube, as
for instance if it oscillates (as the first one
might), this may be accomplished quite read-
ily by putting a resistor between that screen
and ground, somewhere about the same value
as the series screen resistor used. The volt-
age on the screen otherwise would be around
90 volts, with 75,000-ohm series resistors,
main feed 250 volts.

Orthodox screen voltages do not have to
be used, but any screen voltage that yields
quiet and satisfactory performance, between
50 and 100 volts.

If the cathodes are filtered the bypass con-
denser across the series network of r-f choke
and biasing resistor should be large, say,
1.0 mfd. This is because of the d-c resist-
ance of the choke being in series with the
d-c resistance of the biasing resistor, and the
further fact that all currents (plate, screen
and suppressor) unite in the cathode leg.

The filament transformer, if used, may
have a center tap. If so, use that. If not,
include the low-resistance potentiometer
shown across the secondary of this trans-
former, ground the arm, and adjust for
minimum hum.

Coil Information

Conventional coils may be used, provided
they do not have oversized primaries. Coils
with non-inductively related plate chokes,
and capacity coupling to the secondary by
a turn or two of wire, one end of this wind-
ing free, other end to plate, are satisfactory,
as are coils with not more than 20 turns
primary wound over the secondary. If you
are winding your own coils you may put 20-
turn primaries over 127-turn secondaries.
No. 32 enamel wire on l-inch diameter,
shields 2 1/16 inches outside diameter, a 4~
inches high, aluminum or copper, not iron
or tin. Use 131 turns for the last second-
ary if the choke is 10 millihenries.

The bypass condensers in the plate circuit
of the 55 are of 0.0001 mfd. capacity (100
mmfd.), and the rest of the values are im-
printed on the diagram.
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In Amplitude-Stabilized Test Oscillators

ONE MODEL, FOR STRICTLY A-C USE, HAS THE 2A7
TUBE, THE OTHER, OF THE UNIVERSAL TYPE (A-C,,
D-C. OR BATTERIES) CALLS FOR THE 1A6 VALVE

By Herman Bernard

ELECTRON-COUPLED A-C TYPE
OF STABILIZED INSTRUMENT
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FIG. 1

A strictly a-c model test oscillator, using the pentagrid converter tube

for its electron coupling. The triode is the oscillator, control grid of the

quadrobe is grotinded, and the output is taken through a transformer with

primary in the plate circuit of the quadrode. Modulation is constantly

present due to the a-c hum, heard at resonance with the tested circuit.
Zero beats are always obtainable.

type oscillator, and possibly of all os-
cillators, is considerably improved by
use of a high minimum capacity, around 100
mmid. This can be checked very readily, with~
out expensive instruments, by using a small
neon tube of the 110-volt type as indicator.
There will be enough oscillation voltage to
make the tube glow. If the fixed parallel con-
denser Cf is omitted, the glow will grow
dimmer as the higher frequencies are tuned
in, and finally the tube may go out, although
the circuit continues to oscillate at a voltage
less than the striking voltage of the lamp.
The condenser setting where this insta-
bility sets in may be noted if the condenser
is calibrated in capacity, and the minimum
established by Cf at that indicated. Or, with
the steadiness of the flow made familiar by
observation at low {frequency settmgs, the
condenser may be turned to minimum, and
Cf added, of such capacity as to establish
the steady glow.

Frequency Ratio

By this method of having a large mini-
mum capacity of course the frequency ratio
of tuning is reduced, for it is the square root
of the capacity ratio. If the minimum is 25
mmfd. in the circuit, and the actual maxi-

T HE amplitude stability of a grid current

mum 400 mmid., the capacity ratio is 8 and
the frequency ratio is 2.83, whereas if 100
mmid. are added the extremes are 125 and
500, a capacity ratio of 4, or frequency ratio
of 2. For a harmonic type oscillator, as
this is, a frequency ratio of 2 is satis-
factory.

The amplitude stability becomes of a high
order, but this does not necessarily mean
frequency stability. However, there can be
no frequency stability if there is amplitude
instability, and to make the frequency sta-
bility good the leak may be relied on for
stabilizing at the lower frequencies thus
resulting, and the coupling to load is by
the electron method, with a fairly constant
impedance attenuator.

Leads Shielded

In the a-c¢ model, using the 2A7 tube.
the triode is used as the oscillator, as usual,
while the control grid of the quadrode is
grounded, but the plate voltage applied to
the quadrode causes the attraction of elec-
trons moving at the frequency of the oscil-
latmg circuit, and a.c. is thus reincarnated
in the output transformer, which consists of
two tightly-coupled high- inductance chokes.

The modulation is constant, consisting of
the a-c hum. The use of a transformer with
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LIST OF PARTS
Coils

One oscillation transformer, secondary (L2)
S millihenries mductance, primary (L1)
1 millihenry inductance.  Coupling be-
tween windings loose enough to avoid
overheating of the neon lamp (N).

One small power transformer: 110-volt
primary, 2.5-volt center-tapped secondary;
110-volt secondary not center-tapped.

One output transformer, consisting of two
10 millihenry r-f chokes closely coupled.

Condensers

One 0.00035 mfd. tuning condenser (C) with
trimmer (Ct) built in.

One fixed condenser (Cf), so that it plus
Ct equal about 100 mmid.

One 0.00025 mfd. mica grid condenser
(paper condenser unsatisfactory)

One 0.0024 mid. fixed mica condenser
(smaller capacity may be used)

Resistors

One potentiometer, 10,000 ohms up, with
a-c switch attached

One 5 to 7 meg. grid leak

Other Requirements

One metal box, 5x5x3 inches

One insulated front panel to fit

One copper foil sheet, size of panel

Four self-tapping corner screws for box

One shielded a-c cable, and plug

One 1-ampere fuse and holder

One aieon lamp, 110-volt type, with candela-
bra base (may be used as pilot lamp for
transparent dial)

One dial and escutcheon

Two knobs

One 7-hole socket, medium size

One 2A7 tube

Two binding posts, one conductive for
ground, other insulated for output.

Sfixel(ciled output lead and shielded ground
ea

two secondaries, one for heater, the other
for plate voltage equal to the lxne voltage

(1 to 1 ratio) enables grounding of the
high-voltage without danger. Thus the
oscillator circuit and one side of the high
voltage are grounded to the metal shield
box, which is itself grounded.

All leads, including connecting wire for
external ground, a-c cable, and output, must
be shielded and shield grounded, otherwise
the attenuator will have small effect.

Nothing has been said about frequencies
to be covered, but they will depend on what
service is intended. If one desires to have
the fundamental range 100 to 200 ke, as-
suming 500 mmfd. maximum, due to 100
mmid. added, and to c1rcu1t capacities, where
the condenser itself is rated at or about
0.00035 mfd., the inductance would have to
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be 5 millihenries. Naturally, this would be
a honeycomb coil, and the number of turns
ordinarily would be around 700. The
tickler would have about half that number
of turns, or fewer, and placed far enough
away from the secondary so that the oscilla-
tion does not cause the neon lamp to glow
with great brightness or get unduly hot.

Inductance Selection

When the oscillator is calibrated for the
fundamental, which may be done by striking
heats with broadcasting stations, harmonics
may be used for mu?tiples of the funda-
mental, and the multiplication done mentally
from the scale data,

The secondary inductance has to be
selected on the basis of the maximum ca-
pacity and the lowest frequency, and then
the minor adjustment for the high-frequency
and is made by means of the usual trimmer
across the variable condenser. In the dia-
gram, Fig. 1, C is the tuning condenser,
Cf is the fixed capacity, and Ct is the
trimmer. Depending on the value of Ct
which is usually around 35 mmifd. at maxi-
mum, Cf may be less than 100 mmid. by
about that amount.

The Universal Model

In the universal model, meaning that the
oscillator works on 90-120 volts a.c,, d.c. or
batteries, the 1A6 tube is used, and external
ground is connected only to the metal box
and to the slider of the attenuator or vol-
ume control.

It is important to observe this precaution
against grounding the oscillator circuit di-
rectly, otherwise a short of the line may
result. To complete the metal surrounding,
since the panel will be bakelite or other
insulator, a backing of copper foil is ce-
mented to the panel, and oversized holes
drilled to pass condenser frame and output
post, but a conductive contact with the
foil established at one of the corners of
the metal box where a screw is to be in-
serted. The box should have inside corner
brackets, and if these are painted or other-
wise treated, scrape off thesurface and
apply some solder. Then the friction contact
will be sufficient.

Leak and Condenser

The 1A6 diagram shows the proper way
to drop the line voltage for filament supply,
so that the difference voltage will be be-
tween plate and negative filament, including
also the drop in the filament. The filament
potential designations apply only to the
socket or tube connections, and not to the
polarity of the voltage, as this is alternating
when a.c. is used, although on d.c., from
line or batteries, the polarities are signifi-
cant of application voltages.

The same values of grid leak and con-
denser are used, also the same value of
stopping condenser in the output. The real
reason for the high leak is to insure modu-
lation by -grid blocking when d.c. is used
in line or battery form, hence 5 to 7 meg.
should be used for the universal model, al-

UNIVERSAL MODEL, FOR 90-120 V,

A-C OR D-C LINE OR B BATTERIES
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FIG. 2
A universal model test oscillator, using a 1A6 tube. Whether a.c. or d.c.
is used from the line, 90 to 120 volts, the same service prevails. While on
a.c. the hum is stronger as modulation, nevertheless there is grid-blocking
modulation as well, as this must be included so there will be modulation
on d-c uses (line or B batteries). Care must be exercised not to connect
the oscillator circuit proper to the grounded metal box in this model.

LIST OF PARTS
Coils

One oscillation transformer, sccondary (L2)
5 millihenries inductance, primary (L1)
1 millihenry inductance. Coupling be-
tween windings loose enough to avoid
overheating of the neon lamp (N).

One output transformer, consisting of two
10-millihenry r-f chokes closely coupled.

Condensers

One 0.00035 mid. tuning condenser (C)
with trimmer (Ct) built in.

One fixed condenser (Cf), so that it plus
Ct equal about 100 mmfd.

One 0.00025 mfd. mica grid condenser
(paper condensers unsatisfactory)

One 0.0024 mid. mica fixed condenser
(smaller capacity may be used)

Resistors

One potentiometer, 10,000 ohms up, with
a-c switch attached

One 5 to 7-meg. grid leak i
One 1,700-ohm, 10-watt resistor

Other Requirements

One metal box, 5x5x3 inches

One insulated front panel to fit

One copper foil sheet, size of panel

Four selftapping corner screws for box

One shielded a-c éable and plug

One l-ampere fuse and holder

One neon lamp, 110-volt type, with candela-
bra base (may be used as pilot lamy for
transparent dial scale).

One dial and escutcheon

Two knobs

One 6-hole socket

One 1A6 tube

Two binding posts, one conductive for
ground, other insulated for output

Shielded output lead and shielded ground
lead

though smaller grid condenser and smaller
resistor may be used on the a-c model,
Fig. 1. The stopping condenser, 0.0024
mmfd,. is rather large, to insure sufficient
coupling at intermediate frequencies, but if
the coupling proves ample, it is well to use
a smaller capacity here, in either model,

in fact as small as gives satisfactory inter-
mediate-frequency coupling.

The same coil is used in both models, the
same attenuator, 10,000 ohms up, without
limit, and the same test of steadiness of
amplitude is applied by use of the neon lamp
(N), as previously outlined.

Four Cathode Ray Tubes, Rectifier
and Sweep Oscillator Announced

RCA Radiotron Co., Inc., announced four
cathode-ray oscillograph tubes, the 903, 904,
905 and 906, also a high-voltage half-wave
rectifier, the 878, and a gas triode, the 885.
The rectifier supplies the necessary high
voltage for the oscillograph tubes and the
gas triode is a saw-tooth-wave sweep o0s-
cillator.

The following are data on the cathode-
ray tubes:

The 903 has a 9-inch diameter fluorescent
viewing screen, designed for use with mag-
netic deflection control, and has an indirect-
Iy-heated cathode. Maximum voltage, 7,000
volts. Six-hole socket required.

The 904 has a 5-inch fluorescent viewing
screen and permits both electrostatic and
electromagnetic deflection control. Maxi-
mum voltage, 4,600 volts. Six-hole socket
required. )

The 905 has a 5-inch diameter screen with
two sets of plates for deflection control.
Maximum voltage, 2000 volts. Five-hole
socket required.

The 906 has a 3-inch screen, with two
sets of plates for deflection. Maximum
voltage, 1,000 volts. Medium seven-hole
socket required.

The indirect heater takes 2.5 volts on
all the cathode-ray tubes.

As for the rectifier 878, the maximum a-c
plate voltage is 7,100 volts at maximum 5
ma continuous. Filament 2.5 volts a-c., at
5 amps. Four-hole socket required.

The 885 triode, 2.5-volt heater, 200 to 300
volts maximum, is intended for develop-
ing a-c voltages at oscillation frequencies
for causing a beam to move horizontally
Another would be required if perpendicular
sweeping is to be additional, as in television
scanning, where the horizontal frequency
may be 120 (lines) and the perpendicular
frequency (frames) 24. A five-hole socket
is required.
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A REALLY BIG SET
On a Very Small-Sized Chassis

25 WATTS OBTAINABLE FROM DUAL-RANGE SUPERHETERODYNE BUILT
ON CHASSIS 13Y; x8%x3%

By Homer A. Wendell
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A powerful circuit so arranged that the parts can be fitted on a small chassis, to enable placement in con-

soles that do not have room for physically larger sets. Yet by Class B operation the output may be 25 watts or

more, or by Class A it may be 15 watts or so. The receiver covers broadcast and police bands but coils can
be added for the higher frequencies, so that reception to about 12 meters is heard.

N 11-tube a-c receiver can be built on

a chassis measuring only 1314x8%4x3%%

inches. The diagram of the circuit is
shown, also that of the principal dimensions
and holes for the chassis. The circuit is
similar to one discussed last weck, when,
however, much ‘'more radio-frequency filtra-
tion and some other filtration were included,
because there was supposed to be ample
chassis room. This time the coupling be-
tween primaries and secondaries of coils has
been reduced so that the extra radio-fre-
quency filtration, for which there is no
room, would not be needed.

Since the circuit is a high-powered super-
heterodyne, for broadcast reception, it is
possible by including a switch and either a
secondary tap or extra winding to cover
the police-signal bands, as well. Last week
the tapped-secondary method was shown.
Now a separate winding for this band is
used not only in the oscillator but also in the
radio-frequency coils. The only reason for
this is that the physical construction of the
receiver is such that the condenser stator is
better left permanently at grid cap, instead
of being switched from full coil to the tap.

Connections to Tuning Condenser

If the tuning condenser is imagined in its
usual position at right angles to the chassis
front, then the trimming condensers are at

top, and a shielded lead connects them to the
overhead grids of the two r-f tubes and the
modulator.

Underneath the condenser are extra lugs
for the sections, and from these the leads
may be brought to the switch index, and
the coil system may be placed underneath
the chassis, in fact, right below the three
tubes they concern (for the fourth “tube is
part of the third tube, on account of use of
the 2A7 pentagrid converter).

How to Wind the Coils

The type of construction suggested is that
embodying a single copper shield, about 2.5x
5x3 inches, in which are spaot-welded or
soldered partitions, separating the four coils.
This type of construction is perfectly feasi-
ble, and since it is compact and close to
the circuits the coils feed, it is to be won-
dered why the method has not been com-
mercialized.

The coils may be wound on 34-inch di-
ameter tubing, 160 turns of No. 32 enamel
for the r-f secondaries, primaries wound
over secondaries, with insulation between,
consisting of 15 turns of any fine insulated
wire. The oscillator coil, also for the broad-
cast band, would consist of a 110 turns of
No. 32 enamel wire on the same size di-
ameter, the tickler wound over the sec-
ondary, consisting of 18 turns. Assuming
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42 mmfd. for the r-f circuits (total minima),
the highest frequency reached would be
1,700 kc, whereas the oscillator would re-
quire 50 mmfd., or 8 mmfd. extra, hence the
additional capacity Cx is inserted as a per-
manent parallel one across the broadcast
oscillator, so that for the police bands the
minima for all four circuits would be equal.

This equality requires that the inductances
be proportioned differently than at the r-f
level. For 1,700 kc as a starter at the r-f
level (20 microhenries) the extra secondary,
wound next to the other secondary, would
consist of 32 turns of No. 30 enamel wire,
and the oscillator winding would be same
as the r-f police winding, since at the high-
frrequency end, 5,372 kc, the intermediate
frequency is only 8.7 per cent. of the signal
frequency. This slight difference can be
taken up by oscillator trimmer adjustment.

Frequency Coverage

Since the police band has an oscillator
with a slightly greater tuning ratio (3.16
compared to 3.15 for the broadcast band),
the 5,000 kc frequency is exceeded, and one
may use the standard transmission of the
Bureau of Standards on Tuesday evenings
10 to 12 p.m., EST, when this frequency is
emitted from WWYV, Beltsville, Md. This
could be used for the high-frequency trim-
mer adjustment of the oscillator alone, as
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Chassis layout for a 25-watt receiver in a small space.

The central blank space, forward, is for the tuning

condenser. To the left are three holes in a row for the two r-f and mixer sockets, back to front, in that order.
At lower left corner, chassis top, goes the first interm ediate transformer, behind that the first i-f tube, second

i-f transformer next, and second i-f tube at left rear.

To right of that tube, third i-f transformer, and next,

at rear, hole for the 55 second detector. Just in front the two smaller holes are for the 8 mfd. electrolytic con-
densers. 'l:he rest of the tubes at rear are, left to right, 59, 2A3 and 2A3. The 5Z3 rectifier goes at right be-
hind the power transformer cutout, and the 25Z5 rectifier to left of the other rectifier.

the r-f trimmer adjustment for the broad-
cast band has to be retained for the police
band.

In other words, the oscillator is adjusted.

backwards, first the trimmer for 5,000 kc.
For the broadcast band, since this trimmer
remains in service as already established,
the extra capacity, estimated at 8 mmfid,
is added, and left across the larger sec-
ondary.

Padding condensers are required for both
bands. For broadcast frequencies the com-
puted capacity, Cpl, is 508.4 mmfd., while
for the police band the computed capacity,
Cp2. is 756 mmid. Due to variations in
trimmer settings the computed values are
not always satisfactory in practice, but the
actual values will be close to those stated,
for the inductances wound as directed.

Would Tune Too High

The virtual equality of the capacities
(omitting padding henceforth), and the
room provided to the right of the tuning
condenser’s center under the chassis, allow
for coils for covering higher frequencies.

With a ratio of 3.16, starting at 5,000 ke,
the next band would bring you to 15,800 kc
and the next band to from 15,000 to 46,400
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