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A 7-tube complete AC receiver, using a 7 x 12 front panel, is one of the Diamond Midgets described on
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115 DIAGRAMS

FREE!

115 Circuit Dlagrams of Commercial Recelvers and
Power Supplies supplementing the diagrams in John F.
Rider's ““Trouble Shooter's Manual.”" These schematic
dizgrams of fuctory-made receivers, glving the manu-
facturer’s pame and model number on each diagram, in-

%lll:deVLi:]se MOST IMPORTANT SCREEN GRID RE-
SIYERS.

The 115 diagrams, each in black and white, on sheets
8% x 11 inches, punched with three standard holes for
lcosn-leaf binding., constitute a sunplement that must be
obtained by all possessors of *‘Trouble Shooter's Manual,”
to make the manual complete. ‘We guurantee no duplica-
tion. of the diagrams that appear in the °‘Manual.”
Circults inciude Bosch 54 D. C. screen grid; Balkite
Model F, Crosley 20, 21, 22 screen grid: Eveready series
50 screen grid; Erla 224 A, screen  grid; Peerless
Electrostatic seriss; [’hilco 76 screen grid.

Bubscribe for Radio World for 16 weeks at the regular
subscription rate of $2.00, and have these diagrams de-
livered to you FREE!

Present subscribers may take advantage of this
ofter.  Please put a cross here to expedite
extending your expiration date.

Do You Tune or
Simply Fish for
Short Wave Stations?

INTERNATIONAL SHORT WAVE RADIO
NEWS will bring you up-to-date sched-
ules of Short Wave Stations throughout
the World for 12 months for only $1.00,
single copy, 10 cents. In addition INTER-
NATIONAL SHORT WAVE RADIO
NEWS will bring you all the important
‘“‘dope’’ of happenings in Short Wave Radio
everywhere.

Order Your Copies Today

INTERNATIONAL
SHORT WAVE RADIO NEWS
Box 22, Boston, 30,
Jamalea Plain Station Massachusetts
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19-21 Warren 8iyeet  sqw voax crry)

Radio and Electric Wholesale
Bargain Bulletin

Experimenters! Servicemen!

! 1 NOW READY ! !

New Wholesale Catalog
No. 66 full of real low
prices on: Condensers,
Transformers, Speakers,
and other numerous items

ag

parts.
. GET COPY NOW

Radio World, 145 West 45th St, N. Y. C.
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Write for descriptive catalogue “W*

LYNCH MFG. CO., INC., 1775 Broadway, New Yerx CrIvhaRX 0 LS T & mg c gm

A e S S
Rapio WorLp, 145 West 45th St, DMew
York City. Enclosed please find my remit

tance for subscription iur Rabio - Wozrui w
one copy each week for specified period - ;
BIG 3 FT. TELESCOPE

Five Sections, Brassbound, Powerful Lenses, 10-Mile
range. Special Eye-Plece for looking at the sun, in-
ciuded FREL. Can be used as a Mlecroscope. Guar-
anteed. Big value. Postpaid $1.75. C.0.D. 15¢ extra.

BENNER & CO., T-67, TRENTON, N, J.

¢ Honquir PG CardwelY=ttomm gy SamsonEDub

g
¢ : 3
including replacement %

American Sales Company
W-44 West 18th St., N. Y. C.

[J $10.00 for two years, 104 issues.
{3 $6 for one year, 52 issues.

{1 $3 for six months, 26 issues.

[ $1.50 for three months, 13 issues.

I This is a renewal of an existing maij
subscription (Check off if true).

~ CICO CELL~—

PRACTICAL PHOTO-SENSITIVE CELL OF MERIT
SMALL ~UNBREAKABLE ~ POSITIVE
E A SWITCH THAT IS OPERATED
BY A BEAM OF LIGHT.

RADIO MAP

OF NORTH AMERICA

Your name .................. 500 6 5 = STREE et N

TRAFFIC CONTROL,ALARMS & ETC.| : . |
JAAATRCHE . g o B oo b T oD 04 o 5 PRICE % 5.5 - POSTPAID 22 x 22 inches, pnnted in two
City S e GO colors, bound 1n cover.

Shows every city from Balboa
to Edmonton which has a
broadcasting station.

Indexed by states, provinces
and cities with key for instant
location on map.

Call letters, power and fre-
quency given for each station.

Accurate; up-to-date

Scale in miles gives distances
between any two cities, Time
zones correctly marked.
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The New Jiffy Tester

Chromium-Plated Case and Accurate Meters

NEW and improved
A Jiffy Tester,improved

in both performance
and appearance, is Model
JT-N. The meters are of
the moving iron type.
Tested on precise batteries,
they show errors not ex-
ceeding 29%. As for appear-
ance, the case is first cop-
per plated, then nickel
plated, then chromium
plated, giving a lustrous,

Just what you have been wanting.

25 cents

permanent, non - peeling ; !
non-rusting finish, It is the L I @ N ‘_© THE RADEX PRESS
SEmEN i foolycn, e . ) e QY 1368 E. 6th St. Cleveland, Ohio
ware in fine automobiles. ) O VY-

The handle and lock strap

are genuine leather,

Jiffy Tester, Model JT-N, con-
sists of three double-reading
meters, with cable plug, 4-prong
adapter, test cords and screen
grid cable, enabling simultaneous
reading of plate voltage, plate
current and filament or heater
voltage (DC or AC), when
plugged into the socket of any
set. The ranges are filament,
heater or other AC or DC: 0-18
v, 0-140 v; plate currents 0-20, 0-100 ma; plate volitage: 0-09,
9-300 v. It makes all tests former models made. Each meter
is also independently accessible for each range. The entire
device is built in a chromium-plated case with chromium-
plated slip-cover. [Instruction sheet will be found inside.

$12; net, $7.0!

Order Cat. JT-N.
[Remit with order

GUARANTY RADIO GOODS CO.|| ~ sfs

143 WEST 45th STREET (Just East of Broadway) NEW YORK. N. Y. ﬁau evlmrjs'{h\r Sﬁi? lNoewcggE SN.C?r:
UL T O T T T T T T T I T

T

AMER-TRAN AUDIOS

First stage, de luxe
(i1lustrated), primary,
in detector circult, has
200 henrys inductance
at 1 ma; turni ratie,
1-t0-3. Cat. DL-1, list
price, $8.00 net $4.70.

Push-pull ifnpat
transformer. turn s
ratio, 1-to-2%; single
primary; two separate
windings for secondary;
Cat. 151, ll? priee,

[Remit $11.76 with
order for JT-N and
we will pay trans-
portation.]
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The Diamond Midgets

By Herman Bernard
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(Herewith is a wmighty interesting article, describing Diamond
tuners and receivers, all embodying the same radio frequency circuit
with pre-selector tuning. Compactness marks all models and puts
them in the midget class, in size only, not in performance. The
speaker is to be used externally. The circuits are:

(1)—A tuner for AC operation, without B supply.
(2)—A tuner for AC operation with B supply.
(3;——A complete AC receiver.

(4)—A tuner for battery operation.

(5)—A complete battery-operated receiver.

The wariety therefore meets every one’s individual requarement.
wo matter if the builder’s home is wired for electricity or not, or
whether he has an audio power amplifier or not. Besides, the bat-
tery models are brought up to the performance level of the AC
models, except in the case of the receiver’s maximum undistorted
power output.—EDITOR.]

THE DIAMOND HS TUNER

HE use of the screen grid tube as a radio frequency amplifier

has become virtually standard practice, but the requirement for

providing adequate selectivity ahead of the first tube becomes
more and more emphatically realized as experiments with the use
of this tube are carried on.

Up-to-date receivers generally include a doubly-tuned circuit to
take care of this necessity, and in that way the antenna input may
be at a relatively high level without causing cross modulation. The
strong local station that would cause interference even at frequen-
cies considerably removed from its own frequency is thereby tuned
out successfully, and the first tube is not subject to detection by
shock excitation.

A good way to utilize three tuned circuits is to have two of them
ahead of the first tube, and the next one an interstage coupler. Then
you have a good radio frequency channel, although one subject to

(Continued on next page)

LIST OF PARTS
oils
One shielded antenna coupler for .0005 mfd. (15-75)
One shielded tuned impedance RF coupler for .0005 mfd. (75)
One shielded interstage screen grid coupler for .0005 mfd. (25-75)
Five 800-turn duo-lateral wound RF choke coils.
One copper shielded 56 mlh radio frequency choke coil (SH-
RFC)
One filament transformer for series heaters (FTSH)
Condensers
One 0.6 mmfd. Hammarlund fixed condenser (FC-6)
Four 100 mmfd. Hammarlund equalizers (EQ-100)
One three-gang Scovill .0005 mfd. tuning condenser, brass
plates (SC-3G)
Two blocks, three 0.1 mfd. condensers in each block (SUP-31)
One .0015 mfd. fixed condenser (MICON-15)
Two .00035 mfd. fixed condensers (MICON-35)
Resistors
One 4.3 ohm fixed resistor, 2 ampere rating (CL-43)
One Electrad 150 ohm flexible biasing resistor (EL-150)
One 2,250 ohm fixed resistor (FR-225)
One 250,000 ohm potentiometer (POT-250)
One .02 meg. pigtail resistor, 20,000 ohms (PGT-02)
Other Parts
One 974x8x3 inch metal subpanel, with socket holes drilled
(37-3ASP)
Two UY (YSO) and one UX socket (XS0)
Two knobs (KB)
Three binding posts, for antenna, ground and output (BPA,
BPG, BPO)
One AC shaft type switch (STSW)
One REL Vernier dial (REL)
One 25-ft. roll of slide-back hookup wire (HW?
One AC cable (CAL)
One male plug (MP)
One 7x12 inch drilled front panel (black or walnut bakelite)
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Tuner and Complete Rec

Signal Selector With and Without B Supply,

FIG. 2
View of the tuners. Both the HS and HB Models have the

same appearance.

(Continued from preceding page) ] -
the familiar effect of amplifying more greatly at the higher radio
frequencies.

Uniform Radio Frequency Amplifier

There are several ways of meeting this situation. One is by use of
a combination of inductive and capacitative coupling, because then
each type of coupling works in the opposite direction, the inductive
predominating at the higher radio frequencies and the capacitative
at the lower radio frequencies. Another, and the one adopted in the
present instance, is to use a pair of radio frequency choke coils to
couple to the detector. Thus a second stage of radio frequency
amplification is introduced, and it is one broadly peaked at around
600 meters, provided the chokes have the proper inductance. This
may be obtained from 800 turns of No. 38 silk enamel wire, wound
on any convenient diameter, it being preferable, however, to use
the duolateral (honeycomb) type of winding, for then the distrib-
uted capacity may be less than 1 mmfd.

It can be seen, therefore, that the extra stage provides much
greater amplification in the region where the rest of the tuner pro-
vides much less amplification, so the total overall result is to
achieve relatively uniform amplification over the broadcast band of
wavelengths.

A Wholesome Process

Another advantage relates to squealing. Since the amplification
is not disproportionately high at the upper frequency end, the tuner
does not have to be damped to suppress oscillation, since the very
excess of amplification at the high frequencies, that causes squealing
only in this region, is absent. Amplification has been taken away
from the higher radio frequencies, and given to the lower ones, but
this is a wholesome process. Other methods usually result in the
purposeful reduction of amplification at the higher frequencies, to
stop squealing, with inevitable and unintentional reduction also at
the lower frequencies, where, above everything else, the amplifica-
tion should be increased. In one instance there exists what may be
termed waste. while in the other what is taken from an overfed hody
is given to an undernourished one.

So many have had the experience of building a tvner that was
adequate at the higher radio frequencies, but suffered severely in

volume at the lower radio frequencies, that they should experiment
along the lines of more nearly equal amplification throughout the
broadcast band. If the experiments are made along the lines sug-
gested here, excellent success should result.

The necessity for introducing some method of building up the
broadcast band. If the experiments are made along the lines sug-
plification at the higher ones, is heightened by the fact that shield-
ing is used with coils in nearly all present-day circuits. The princi-
pal reason for using shielding is to prevent stray inductive coupling
between stages, to confine the coupling to the intended media.

Shields Alone Do Not Solve Problem

For the same reason of close confinement of the current paths,
radio frequency choke coils are used in screen leads and plate leads,
bypassed by suitable capacity condensers, say (.1 mfd. But if the
load is itself a choke coil, no extra choke need be introduced, for
the load is virtually all that any additional adjunct would be.

Shielding introduces a loss, in effect due to the increased resist-
ance, which cuts down the amplification most at the higher radio
frequencies. This situation would seem to be gratifying. However,
while reduction is greatest where needed most, it is also present
(though proportionately less) at the lower frequencies. The point is,
again, that we desire the amplification at the lower frequencies to
be greatly improved, not curtailed. So the use of shielding alone
does not solve the problem.

To enable good response at these slighted lower radio frequencies,
the antenna input should be adequate. This requires a tuning system
ahead of the first tube that will provide the required selectivity,
despite the generous proportions of the input. It has been found
that cross modulation can be prevented by reducing the degree of
coupling between antenna and set, as by the introduction of a series
condenser in the antenna circuit, say, .0005 or .00035 mfd. fixed
capacity. This reduces the volume at all frequencies, so it would
then become necessary to introduce a corrective, for instance, regen-
eration.

Broadast Band in Full, Some Short Waves Optional

However, without resorting to regeneration, which is a method
of obtaining greater sensitivity that hardly appeals to the family,
the amplification may be maintained substantially uniform through-
out the dial scale, with adequate selectivity, by utilizing the circuit
of the Diamond HS Tuner, Fig. 1. All the precautions deemed de-
sirable, as already outlined, have been incorporated, including
doubly tuned input, screen and plate filtration where required, stage
of levelling amplification, and even a volume control in the pre-
ferred position, with minimum setting not totally removing the
signal, due to the permanent inclusion of 2,250 ohuus.

Besides these features there are a heater supply from a special
transformer (heaters being in series), and inductances tapped
to permit reception of short waves simply by pulling out three
switches. The short-wave range is about 30 to 115 meters, while
the broadcast range will depend stightly on the trimmer capacity
setting, but will exceed the broadcast band a little, at all hazards.
Normally the curve is from 196 to 551 meters.

Some special features of the circuit are particularly interesting.
The filter tuner ahead of the first tube consists of a radio frequency
transformer, with secondary tuned by one of the gang condenser
sections, with a single coil, tuned by another section, coupled to
the previous secondary by a capacity that on the face of it looks
suspiciously small. That capacity is only 0.6 mmfd. Expressed in
microfarads it is 000006 mfd. It is a special condenser, tiny in size
as in capacity, and is made by the Hammarlund Manufacturing
Company,

Why .000006 Mfd. Is Large Enough

The reason for using so small a capacity is, of course, that it is
large enough for the purpose. The potentials at the plates of this
condenser are “hot,” and the slight capacity has a relatively large
effect. The coupling between the two tuned circuits is almost as
strong as is that between the antenna winding and its associated
secondary. Besides, use of a much larger capacity would be pro-
hibitive, because destructive of tuning synchronism. A large con-
denser here would have the effect of increasing greatly the coupling
between the two circuits, thus tending to unite the two inductances
in parallel (with the net result a reduction), while tending to combine
the tuning capacities in parallel (with net result an increase).
There would be a severe diversity, tuning would be broad and the
circuit very insensitive. With the small capacity quite the opposite
is true. Sharp tuning is present, sensitivity and selectivity are high.

This tiny capacity may be viewed from another interesting angle.
Considering the alternating current flowing through the condenser,
and the voltage across the condenser, when the voltage on one side
is in phase with the current, the voltage on the other side is out
of phase with the current. Were this capacity high, the phase
displacement would be small. The higher the capacity, the smaller
the phase difference. So, with the “mere speck of capacity” used
as diagrammed, and with a phase displacement of the voltages at
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eiver for AC Operation

also 7-Tube Speaker Set Equal to AC

the respective plates being substantial in respect to the current
flowing through the condenser, a point is gained in favor of sta-
bility. There is less likelihood of running into squealing trouble,
because in the circuit where the squeals are most likely to be pre-
dominant (the first radio frequency amplifier, in the grid circuit
of which this tuning arrangement is connected), there is this phase
dislocation that acts as a neutralizing agent.

The bias for the first and second radio frequency amplifiers is
obtained through a common resistor of 150 ohms, affording a nega-
tive bias of 1.5 volts, when a total of 10 milliamperes flows through
it. This current is the combined screen and plate currents of two
tubes and flows when the plate voltage is 180 volts, the screen volt-
age 75 volts and the biasing resistor as prescribed.

Leak-Condenser Power Detection

The detector is of the leak-condenser type, yet it is a power
detector. This new form of detection was developed by Prof.
Frederick E. Terman, of Leland Stanford, Jr., University. High
plate voltage and low values of grid leak and condenser are
required. The value cited for the grid leak in Fig. 1 is 20,000 ohms
(.02 meg), while the condenser, E, is a Hammarlund equalizer of
100 mmfd. maximum capacity, used at full setting, screw turned
all the way down. E represents these equalizers elsewhere in the
diagram, too.

The output of the detector is filtered through a 50 mlh. radio
frequency choke coil, with a .00035 mfd. condenser from each side
of this coil to ground. The two condensers complete the filtration,

FIG. 3
A completely

supplementing the action of the choke coil, which is in.a copper shield.
This tuner requires that the B voltages be supplied externally,
and also that, for speaker operation, an audio power amplifier be
used. This amplifier should consist at least of two transformer
stages, or one resistance stage and one transformer stage, push-pull
or otherwise, or three resistance-coupled stages, to provide the
desired volume on far-distant stations. The gain under these cir-
cumstances may be more than 300 in the audio channel, which is
in line with modern practice.

It should be observed that since the heaters are in series, no
tube will be heated unless all three tubes are heated. The current
taken from the secondary of the filament transformer is 1.75 am-
peres, since current is the same in series connection, when the
voltage is increased to make up the difference. So the voltage from
one side of the filament transformer secondary to the far side of the
limiting resistor of 4.3 ohms is 3 x 2.5 volts, or 7.5 volts.

As for connections, antenna and ground are brought to the
respective binding posts, while the only other post is for the output
of the detector. The B voltage for the detector will be supplied
automatically from the power amplifier, since the tuner output would
go, for instance, to an audio transformer primary or to one side of a
resistor, or audio choke coil, the other side of which is connected
to B plus in the amplifier. However, if this B voltage in the ampli-
fier is 45 volts or so, intended for conventional leak-condenser
detection, increase the voltage to 90 to 180 volts.

This model of the Diamond tuner is called HS, because only the
heater supply is built in. Another model contains B supply as well.

10,3000
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THE DIAMOND HB TUNER

ANY radioists possess an audio power amplifier that has
M everything in it required for its own purpose, but which Is
not intended to supply any voltage externally. An example
of such power amplifiers are the Series 80 line made by American

Transformer Company. Almost any load may be put on a power
amplifier when external voltages are accessible, so the voltages
actually applied to the power amplifier itself—heater, filament, bias,
plate and screen voltages—will be lower, the larger the external
drain.

To the possessors of power amplifiers thus independently con-
stituted a tuner that is completely self-operated is attractive. So
the same circuit shown in Fig. 1 is presented in the totally-operative

(Continued on next page)

Coils
One shielded antenna coupler for .0005 mfd. (15-75)
One shielded tuned impedance RF coupler for .0005 mfd. (75)
One shielded interstage screen grid coupler for .0005 mfd. (25-75)
Five 800-turn duo-lateral wound RF choke coils.
One copper shielded 50 mlh radio frequency choke coil (SH-
RFC)
One filament transformer for parallel heaters (SUP-FT)
One 30 henry choke (K-30)
Condensers
Two 1 mfd. condensers (POL-1)
One 8 mfd. electrolytic (C-8)
One 0.6 mmfd. Hammarlund fixed condenser (FC-6)
Four 100 mmfd. Hammarlund equalizers (EQ-100)
One three-gang Scovill .0005 mfd. tuning condenser, brass
plates (SC-3G)
Four blocks, three 0.1 mfd. condensers in each block (SUP-31)
One .0015 mfd. fixed condenser (MICON-15)
Two .00035 mfd. fixed condensers (MICON-35)

LIST OF PARTS

Resistors

One 4.3 ohm fixed resistor, 2 ampere rating (CL-43)
One Electrad 150 ohm flexible biasing resistor (EL-150)
One 2,250 ohm fixed resistor (FR-225)

One 250,000 ohm potentiometer (POT-250)

Two .02 meg. pigtail resistor, 20,000 chms (PGT-02)

Other Parts

One 9%x914x3 inch metal subpanel, with socket holes drilled
(DHPT-SP)

Four UY sockets (YSO)

Two knobs (KB)

Four binding posts (for antenna, ground and output)

One AC shaft type switch (STSW)

One REL Vernier dial (REL)

One 25-ft. roll of slide-back hookup wire (HW)

One AC cable (CAL)

One male plug (MP)
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(Continued from preceding page)
form, known as the Diamond HB Tuner, because it contains both
the heater and B supply.

.There is certainly nothing complicated by the B supply. It con-
sists simply of a 227 rectifier, with the alternating current taken
dn:ectly from the line, and introduced between the united plate-
grid (negative plate) and the cathode of the rectifier (positive

LIST OF PARTS
Coils
One shielded antenna coupler for .0005 mfd. (15-75)
One shielded tuned impedance RF coupler for .0005 mfd. (75)
One shielded interstage screen grid coupler for .0005 mfd. (25-75)
Five 800-turn duo-lateral wound RF choke coils
OI:F%))pper shielded 5¢ mlh radio frequency choke coil (SH-
One power transformer (K-245)
One 30-henry B supply choke coil (K-30H)

Condensers

Three 1 mfd. condensers (POL-1)

One 0.6 mmfd. Hammarlund fixed condenser (FC-6)

Four 100 mmfd. Hammarlund equalizers (EQ-100)

One three-gang Scovill .0005 mfd. tuning condenser; brass
plates (SC-3G)

Two blocks, three 0.1 mfd. condensers in each block (SUP-31)

One .0015 mfd. fixed condenser (MICON-15)

Two .00035 mfd. fixed condensers (MICON-35)

Three 8 mfd. electrolytics (C8)

Resistors

One 1,500 ochm 5 watt resistor (R-1500)

One Electrad 150 ochm flexible biasing resistor (EL-150)
Two 6,000 chm 5 watt resistors (R-6000)

Three 0.1 meg. pigtail resistors (PGT-110)

Three 0.5 meg. pigtail resistors (PGT-510)

One 2,250 ohm fixed resistor (FR-225)

One 250,000 chm potentiometer (POT-250)

One .02 meg. pigtail resistor, 20.000 ohms (PGT-02)

One voltage divider, 50 watt, 15,000 ochms minimum (VD)

Other Parts

One 974x12x3 inch metal subpanel, with three socket hales
drilled (37-3ASP)

Two UY (YSO) and one UX socket (XSO)

Two knobs (KB)

Four binding posts for antenna, ground and output (BPA,
BPG, BPO)

One AC shaft type switch (STSW)

One REL Vernier dial (REL)

One 25-ft. roll of slide-back hookup wire (HW)

One AC cable (CAL)

One male plug (MP)

One 7x12 inch bakelite panel, black or walnut (DFP)

plate). In all instances the cathode is positive with the 227 used
as rectifier.

The total B current drawn by the tumer and associated equip-
ment is only 12.5 milliamperes, and this is well within the working
limits of the 227 tube used as a rectifier. In fact, up to 20 milliam-
peres have been drawn from this same rectifier, with good results,
the only difference being that a slight hum was present when the
current taken was so high.

Current and Voltage

When the current is 12.5 milliamperes the DC voltage is 92.4.
This is because the current drawn is small. You can get direct
current equal to the peak value of the alternating current if you
do not draw any current from the rectifier. The peak value of
AC is 1.4] times the root mean square value, so 110 volts AC, as
rated in considering the line voltage, may have a peak value of
155.1 volts. The voltage drop in the rectifier is zero when no direct
current is drawn, so with no current the DC value may be 155.1
volts also. However, rectifiers do not serve any purpose until
current is drawn, and when it is drawn the resistance of the tube
becomes effective. It so happens, then, that the root mean square
value of AC input to this rectifier is 16% above the resultant
DC value for use with the tuner, when 12.5 milliamperes flow.

Current Rises

The current is not steady at first, naturally enough. When the
switch is turned on, no current flows because all tubes are of the
heater type, and the heaters being cold, do not emit electrons. As
the heaters begin to warm up, current starts to flow. At first, the
flow starts to rise from zero to 5 ma. or so, and will rise perhaps
to 20 milliamperes temporarily, due principally to the high capacity
condenser charging up, but the current will subside quickly to a
normal value, around 12.5 ma. It is not essential that the steady
value of current be just that. It may be more or less, due to dif-
ference in line voltage. If the current is a little less there is noth-
ing to worry about, but if it goes beyond 18 ma. the tuner may hum
just a little. Otherwise it is singularly free from hum, due in part
to the action of the primary of the filament transformer serving
as a B supply choke coil, but principally to the large capacity
condenser.

[This completes the text on the two AC Diamond tuners, one
without B supply built in (Model HST), the other with B supply
(HBT). The diagram of the remaining AC circuit, the complete
receiver (Model ACR) is published on this page, and the text con-
cerning 1t will be found on the next page. It is recommended that
a careful study bhe made of these three circuits, if one is interested
in AC models. and that suitable choice be made accordingly. On
page 8 will be found the beginning of the discussion of the battery
wmodels using 2 volt tubes throughout. These are the tuner (Model
BTU) and the complete receiver (Model DBR). The design of the
battery circuits is such as to bring their performance up to that of
the AC models. Location requirements will largely determine the
choice from among this assortment of five models, constituting a
comprehensive array for the satisfaction of virtually all personal
requirements —EDITOR.]




March 7, 1931

RADIO WORLD 7

amond Midget Receiver

Jas 24 mfd. of Filter Capacity is Used

The Diamond ACR Circuit

N a chassis 12 inches wide by 94 inches front to back,

with elevation flap 3 inches high, these being overall

dimensions, the complete AC receiver is built. This has a
245 power supply, with transformer windings that provide heater
and filament voltages and currents, and adequate plate voltages
as well, to energize the receiver.

Rectifier Current

The power transformer is a small one, in physical size, but
it has enough core and large enough diameter wire on the wind-
ings to stand the strain. The total plate current is not large
for a B supply of this sort, however, so even a modest power
transformer would fit the requirements. The total plate cur-
rent drawn by the set is less than 50 milliamperes, while the only
other current from the rectifier is that taken by the voltage
divider itself, and will depend on the resistance of the divider.
The maximum output voltage is 300 volts at 70 milliamperes,
slightly less at higher drain, slightly more at lower drain. The
bleeder current can be determined approximately, by disregard-
ing the regulation of the rectifier (that causes voltage to
change with current drain) and figuring on 300 volts. Divide
the voltage in volts by the resistance in ohms. Thus, if the
voltage divider has a resistance of 20,000 ohms, the bleeder
current would be 15 milliamperes, and the total current from
the rectifier (plate current plus bleeder current) would be 15 ma
plus 50 ma, or 65 ma.

Excellent Filtration Established

In a receiver that has a good audio amplifier it is most im-
portant to provide adequate filtration. In the present instance
this is established to a point beyond which it is of little value
to go, since there is less than the allowable 5 per cent. hum
component. In fact, it is nearer 2 per cent., which means that
even those most critical about eradicating hum will be perfectly
satisfied.

Another point in the same direction is the fact that no coils
are used in audio coupling. These might set up a field that
would couple with that of some other coil, including the power
transformer, and introduce hum. These remarks have no refer-
ence to radio frequency coils, as the frequency difference is so
great there would be no modulation by 60-cycle pickup even if
the coils were not shielded, but of course shields are used.

The condenser next to the rectifier has a capacity of 8 mfd.
and is of the electrolytic type, since this affords high capacity
in compact and enduring form. A great wave of popularity has
set in for electrolytic condensers, since they have been brought
to a point of fine performance. The need for high capacity has
been appreciated all along, but when paper condensers were
the vogue the cost of high capacity at high voltage rating be-
came prohibitive. Now we think nothing of using 8 mfd. next
to the rectifier, because the electrolytic condenser costs less
than a paper condenser of 2 mfd. of the same voltage rating.

Reservoir Capacity

And, at the end of the filter section, two 8 mfd. electrolytic
condensers are used in parallel, to constitute 16 mfd. Thus
abundant reservoir capacity is provided where it is needed most.
The condenser at this position stores up electricity and supplies
it to the set when strong low notes call for a heavy delivery
of current. Part of this current is taken instantaneously from
the rectifier circuit itself, but most of it from the storage tank
at the end of the filter, that is, the 16 mfd. capacity.

The B supply choke coil need have only an untapped wind-
ing, since if the capacity is large enough at the two ends, as it
is in this circuit, the filtration will be excellent, and no midtap
or similar device need be used. In fact, it sometimes happens,
due to an unexpected twist in phase relationships, that the use
of a condenser from some intermediate tap of a B choke will
increase the hum, rather than decrease it. Here, however, we
have no such possibility, due to resort to large capacity with
adequate inductance choke to solve the problem. Chokes having
a commercial value of 30 henries are quite sufficient.

Audio Channel Stable

The stability of the audio amplifier is assured, both by the
adequacy of the filtration capacity and the values of the isolat-
ing condensers (.01 mfd.) and grid leaks (0.5 meg.), It is quite
permissible, however, to try larger values of grid leaks, so long
as you do not introduce audio oscillation. This subject will be
found discussed more fully under the consideration of the bat-
tery-operated complete receiver.
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Fig. 5
View of the completed AC receiver.

The top plan of the complete AC receiver is shown in Fig. 6,
conforming to the photographic view. The dimensions for the
socket holes are given. It ts assumed that wafer type sockets
will be used, and the chassis is punched for this purpose. The
fit will be a close one for the tubes, but there is enough room
to accommodate them, especially if you see to it that they are
put into the socket straight.

The elevation of the chassis top is 3 inches over all. This is
determined by the elevation of the B supply choke used in the
AC models, as this choke goes under the tuning condenser. As
the same chassis is used for the battery model receiver, the same
3 inch height prevails.

Regarding this height, in respect to the front panel, it is
obvious that 3 inches plus the elevation of the screen grid tubes
will total a little more than 7 inches, so the tubes will be higher
than the top of the front panel. This is all right, for if a
cabinet is used (and one may be obtained commercially, if de-
sired), there will be a stringpiece across the front, almost 1 inch
high, and the cabinet lid therefore comes down at a height of
8 inches from the bottom of the front panel. This is true of
nearly all cabinets, by the way. Moreover, no problem presents
itself in console installations, .either, as then there is a great
deal of room to spare.

[The battery models are described on pages tmmediately following.]
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Fig. 6
Dimensions of top of subpanel, with location of parts.




