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By Frank Tobin
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Knowing what to buy and why is the first step to successful

shopping, and the key to building electronic gadgets that work.

HOULD vyou ask a radio-parts salesman
for a “double-0-one-mike condensef,” he
could put out a counterful of parts—all dit-
ferent, yet all .001-mfd, capacitors. “Which
do you want?” he might ask. “Paper, mica, or
ceramic—and what voltage and tolerance?”
If your first impulse is to say that it makes
no difference so long as the capacity is right,
youve probably never seen the wax melt
out of a paper condenser used where a mica
should have been. Sometimes, to be sure,
identically rated parts may be used inter-
changeably. But don’t overlook the many
cases where an improper part may cause a
short, burnout, or open circuit, or simply
become defective in a hurry.

Some of the things that are worth know-
ing about condensers, coils, resistors, output
transformers, and tubes are dealt with in
this article. You may find them helpful next
time you shop for radio parts.

Condensers—Fived and Variable

Mica condensers (Fig. 1) are easily recog-
nized by their molded-plastic cases. They
are commonly used in by-pass and coupling
circuits and as grid condensers in grid-leak
detectors. Their working-voltage rating is
generally about 500 volts DC but the cases
are rarely marked. Mica condensers are used
mostly at high trequencies, and therefore ca-
pacities are low, ranging from about 50 mmf{.
to 6,000 mmf. (.006 mtd.). You'll find micas
in demand wherever low capacities with

i

low loss at high frequencies are required.

Incidentally, in case condenser arithmetic
has you stumped, the basic unit of capacity
is the farad. As radio components go, this
unit is enormous, so it’s divided by a million.
This gives the microfarad (mftd.) and can be
expressed as .000001 farad, (one millionth
farad) but would normally be written 1 mitd.
Even that’s big in radio work, so the micro-
farad is further divided by a million to give
the micromicrofarad (mmf.) which can be
written .000001 mfd. or, more simply, 1
mmf. To translate mfd. to mmf., simply
move the decimal six places to the right (in
effect, multiply by a million). Thus .0001
mfd. is the same as 100 mmf{., and .005 mfd.
becomes 5000 mmf.

One of the war-developed ceramic capaci-
tors will often do when specifications call for
mica. Ceramics have high stability and com-
pactness; they come in the form of small
disks or tiny cylinders resembling fixed re-
sistors (Fig. 1). They are also primarily tor
use in radio-frequency (RF) circuits.

Paper condensers can be tound in every
stage of a modern receiver. They have such
varied functions as by-passing stray signal
voltages, coupling two stages, bass boosting
(in tone-control circuits), and filtering in
certain rectifier applications.

Working voltages are usually indicated tfor
paper condensers, and it is important that
the rating be adequate. When in doubt al-
ways take a larger voltage. In AC-DC or
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battery-operated receivers a condenser rated
at 400 volts allows a safe margin. You might
get by with these even in an AC set or
amplifier that delivers 250 to 350 volts of
B plus, but a few pennies more can buy
grcater safety in the form of 600-volt con-
densers. Sometimes heat generated by tubes
may melt the wax in which a condenser is
sealed. Where this seems likely, try to get
capacitors sealed in plastic.

There is still another type of fixed con-
denser that crops up in practically every
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piece of radio or electronic equipment—the
electrolytic. This is used in all filter circuits
and in many special applications. Electro-
lvtic condensers come in aluminum cans or
cardboard containers. In order to save space
(and cost), two or more units are often put
in one container with separate leads brought
out. A single can containing two units is
called a dual electrolytic; multiple electro-
lytics with up to four sections are common.
Polarity must be observed for electrolytics,
so make sure the leads are color-coded or
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otherwise marked. Standard codes use red
for the positive and black for the negative
terminals.

Fixed condensers sometimes vary from
rated value by as much as 20 percent plus
or minus. Except for test equipment or the
like you can usually allow an extra margin
of up to 20 percent when you can’t find a
condenser of the right size. If the parts list
calls for .005 mfd., you can get by with .006
or .004 mfd. But for very exacting equip-
ment it is frequently wise to pay more for
condensers guaranteed within 5 percent of
stated capacity.

The variable condensers used for tuning
short-wave or broadcast receivers are usually
00014 mfd. (140 mmf.) or .000365 mfd.
(365 mmf.). They’re available either as
single units or ganged into two or three sec-
tions. The type to buy depends on the num-
ber of tuned circuits in the set. Ganging
of two condensers of unequal size is common
in superhets to tune the antenna and the
oscillator circuits to different frequencies.

Experimenters almost always find it wise
to purchase variable condensers with built-in
trimmers. These are sandwiches of metal
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and mica (Fig. 2). A setscrew squeezes the
metal plates more tightly when you have to
increase capacity, or relieves the pressure
to reduce capacity. Fig. 3 shows trimmers
mounted directly above the variable plates.
Trimmers are built into most IF trans-
formers to enable you to make minor adjust-
ments. They also come separately for use
in coupling an antenna to an antenna coil,
as padders in oscillator circuits, and even as
tuning condensers in midget receivers,

Coils

Coils constitute another large and often
bewildering category to the man who sets
out to buy radio parts. Under this head you
will find plug-in, antenna, RF, oscillator, and
IF transformer coils. Some are shielded,
some aren't.

Plug-in coils, found in simple crystal and
regenerative receivers, are generally sold in
matched sets to cover broadcast and short-
wave bands. In most cases the tuning con-
denser is of 140-mmf. capacity. Four-prong
coils are used when the circuit calls for two
windings, while six-prong coils are needed
for three windings.




Antenna and RF coils are emploved in
small TRF receivers. They are available
either shielded or unshielded. When using
unshielded coils, it is best to mount the an-
tenna coil above the chassis and the RF coil
underneath so the chassis will serve as a
shicld. Wherever it is necessary to mount
all coils on one side of the chassis, or where
there’s more than one tuned RF stage, only
shielded units should be used. In buying
receiver coils, ask for a matched set. This
will assure accurate ganging between coils
as well as with the condensers.

Most superheterodyne circuits call for an
antenna coil, and they always require an
oscillator coil, and at least two intermediate-
frequency (IF) transformers. Shielding
problems are the same as in the TRF set.
In the lower foreground of Fig. 4 an un-
shielded oscillator coil is mounted under-
neath the chassis.

The transformers used to couple IF stages
are basically coils tuned to a fixed frequency
—in broadcast receivers 456 kc. They are in
aluminum cans (Fig. 5 shows one cut away)
with lugs, clips, or feet by which they can
be mounted.

Some IF transformers are brought to peak
frequency by trimmers, and some by adjust-
ing an iron core. The latter respond over
a much broader tuning range and are there-
fore easier to align without a signal generator.

One final point to bear in mind when
buying coils: If vou are building a receiver
with only a single stage of RF or IF, you
need maximum amplification in each stage.
You will get this plus greater selectivity by
using coils with iron cores.

Fixed and Variable Resistors

You'd have to look hard for an electronic
circuit that doesn’t use a fixed or variable
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resistor of some kind. Fixed carbon resistors
constitute the bulk of all resistance units.
They are inexpensive, reasonably accurate,
and come in a large variety of sizés and rat-
ings. Some are encased in plastic, which
makes them impervious to moisture and less
likely to short against other components.
Uninsulated resistors (Fig. 6) dissipate heat
a little more readilv but shouldn’t be used
in cramped quarters.

All fixed resistors are rated in ohms (the
unit of resistance) and watts (current rat-
ing). As with voltage ratings in condensers,
a larger wattage is safer when there’s doubt.

For AC-DC receivers and amplifiers,
%-watt units arc generally adequate in the
control-grid circuits of amplifier tubes. Plate
and screen circuits should get l-watt re-
sistors, and cathode and filter circuits 2 watts
or more. Batterv-operated equipment can
generally get by with ratings half as large.

Wire-wound resistors are emploved where
current drain is high and where stability and
accuracy are paramount. On adjustable
wire-wound resistors part of the winding is
left bare so that a movable metal band can
tap off any resistance between zero and the
maximum,

Variable resistors, now found chiefly in
the form of potentiometers, have a fixed car-
bon or wire-wound element and a moving
contact turned bv a shaft. If you want re-
sistance to increase evenly in proportion to
shaft movement, specity a linear-taper pot.
Because of tube characteristics, nonlinear
pots usually give more gradual control over
volume, tone, and bias. In logarithmic pots,
usually used for tone and volume controls,
resistance increases at a definite but uneven
rate. In end-tapered pots, used for varyving
tube bias, resistance “thins out” at one end.

For the convenience of radio builders, the
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makers of potentiometers provide switches
that can be slipped onto the back of the unit
(Fig. 7). The switch is actuated by the first
few degrees of shaft turn.

A potentiometer is usually fastened to a
panel by means of a gripping nut screwed
on a threaded shaft. Since there is a good
deal of variation in shaft nuts, you can often
do yourself a favor by purchasing an extra
one at the time you buy the potentiometer.
With two nuts vou can exactly regulate the
projection of the shaft in front of the panel
as shown in Fig. 8.

Output Transformers

In purchasing an output transformer for
a small set, it is best to look for the universal
type. Taps on the secondary winding of the
transformer (Fig. 9) allow matching of any
tube impedance from 1,500 to 20,000 ohms
to any voice-coil impedance from .1 to 24
ohms. These figures vary somewhat with
different makes.

Impedance matching is probably the lead-
ing consideration in the selection of an out-
put transformer, but there is one other that
must never be overlooked. If the transformer
can’t handle all the platc current that will
be delivered to it, it cannot transfer that
power to the spcaker. Output transformers
are rated in watts. For most battery and
small AC-DC receivers, 4 to 5 watts is suit-
able; for AC receivers and high-powered
audio amplifiers you will usually want a
transformer rated at 8 watts or more.

Tubes and Pilot Lights

Some people feel that radio tubes offer
the largest variety of radio components.
Several catalogs list upward of 400 types.
This, however, need rarely worry the builder
who works from a parts list. The specifica-

tions always designate tubes by numbers.

One puzzling element is the lettering that
follows the tube number. A metal 6K7, for
example, has the same electrical characteris-
tics as the glass-dome 6K7-G or the bantam
6K7-GT (the latter is sometimes listed as
GT/G). The only differences are in their
physical dimensions (Fig. 10) and in the
method of shielding. The first of these tubes
is encased in metal, the other two in glass
envelopes of different sizes (G being con-
siderably larger than the GT). The 6K7 re-
quires no separate shielding, while the others
must be covered with a metal shicld (Fig.
11) to suppress undesirable coupling. Only
tubes used in the high-frequency circuits—
RF, converter, IF, and sometimes detector
stages—nced shielding; others such as power
output tubes and rectifiers don’t require it.
Fig. 10 shows the most common types of re-
ceiving tubes, being, from left to right, sub-
miniature, miniature, bantam (GT), metal,
and glass dome (G).

Sometimes you want to duplicate a par-
ticular circuit in a smaller size. This is be-
coming increasingly possible with miniature
components. For example, the 50L6 beam-
power amplifier can be replaced with a
S50BS miniature.

Dial pilot bulbs become critical in AC-DC
sets, because they’re in series with the tubes
and must match them in current rating, since
current is equal in all parts of a series circuit.
The bulb ratings are marked by a colored
glass bead in the bulb. For example, a set
using tubes with heaters drawing .15 amp
at 6.3 volts calls for a brown-bead pilot bulb.
A white bead means .5 amp. at 2.5 volts, a
blue .3 amp. at 6 to 8 volts, and a pink one
.06 amp. at 2 volts. All types come with
both bayonet and screw bases to suit the
two socket types (Fig. 12).
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Rubber Tips Insulate Chokes

WHEN crowding radio parts close together
to make a compact job, here’s a method for

protecting the bare metal ends of an RF

choke against accidental contacts. For each
end, cut the rubber tip from an old medi-
cine dropper and place it over the end as
shown.—Alfred H. Fortier, Orono, Me.

Vent Holes Prulong Tube Llfe
A rEw %” holes

drilled around the
socket of the rectifier
tube of a large re-
ceiver, amplifier, or
transmitter will keep
the tube cooler and
thus help to increase
its life. Other nearby
components are also benefited because the
increased air circulation carries away much
of the damaging heat.—D. J. Bachner, Jack-
son Heights, N. Y.
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Insulators Made From Funnels

I MADE some swell cone-type feed-
through insulators from the small plastic
funnels sold in dime stores. Comparable com-
mercial insulators would have cost me a lot
more. Two of the funnels, with the tips cut
off, are used for each insulator as shown in
the sketch above.—Arthur Trauffer, Council
Bluffs, Iowa.

<
Pt AL S D BN

Iron Plug Is Phone Terminal

AN oLD electric-iron plug can be converted
into a handy terminal for a mike or phono
input or used for an output connection to
speaker or phones. Its own cable can be
brought under the chassis to the appropriate
connections. Incoming leads are fitted with
banana plugs, which are in most cases a
good fit in the holes. Either bolts and nuts
or self-tapping screws can be used to hold
the clamp. Being built with heavy-duty
insulation, the plugs can be attached di-
rectly to the chassis as shown.

Pointer FKiled on Plain Knob

IT 15 often convenient to have a reference
point on the knob of a volume, tone, or other
control so that a setting can be noted for
future use. If you don’t have a pointer knob
on hand or want one that matches the others
as closely as possible, you can convert an
ordinary round knob to your purposes as
shown. File two small flats on the rim, leav-
ing a small portion between them. Then file
this portion sharp to form the pointer.

A spot of paint or nail polish on the point
will make it easier to read.

13



_ Riadio-Bmlding Hints for

XY

By Frank Tobin

ANY craftsmen who have been bitten

by the radio bug have discovered that

the hardest thing about getting started in

radio is—getting started. Right at the outset

you have to answer a hundred practical

questions that crop up even in the simplest

project. Common sense can answer most of

them, but a few pointers may help you past
the first bottleneck.

a chassis. For experimental layouts that ma
have to be erased, use soft or colored pencil.

14

A ruler and a sharp punch are used to mark

the Beginner

The best way to learn radio building
is by building radios, but these tips
may smooth your first steps.

L=
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Quite literally, the chassis is the founda-
tion of any electronic gadget. It’s the place
where you hang all the parts. You can bend
it up out of tomato cans, cut it from a
breadboard, or use the orthodox kind that
you buy in radio stores. Most of the latter
are made of either aluminum or steel, gen-
erally about 1/16” thick. They come in a
variety of sizes and finishes.

Aluminum, of course, is easier to work
with than steel, particularly if you have only

S—

Where a hole is to be made, hit the punch a
sharp hammer blow. The indentation guides the
drill, helps get the hole exactly on center.




a hand drill. With an electric drill the dif-
ference isn’t very great. You can use car-
bon-steel bits with a hand drill, but high-
speed drills will last longer if you have a
heavy-duty electric drill.

Drilling the holes is an easier matter than
deciding twhere to drill them. Tube sockets
and coils especially must never be placed
haphazardly. They have to be located and
oriented so as to keep the leads as short as
possible. Not all wires can be short, of
course, but they aren’t all equally important.
The critical ones are those going to plates
and grids. From the diagram or a tube man-
ual you can easily figure which way to turn
a socket or IF transformer so that the leads
will remain short. Screen-grid and B-plus
wirecs are next in importance. Keep them
short if you can, but don’t worry if they
have to stretch a bit. Heater, ground, and
AVC leads practically dont count in the
shortness sweepstakes.

Should you find that the grid leads in an
audio or output stage have to be long, use
shielded wire and ground the braid to the
chassis at some point. Good examples are
the connections to volume or tone controls.
Do not use shielded wire in radio-frequency
stages, as the added capacity of the shield
may easily throw off the alignment of the
coils and tuning condenser. And if any grid
wire has to cross one that goes to a plate,
make sure they do so at right angles.

A chassis punch consists of a two-jaw cutter,
left, a die, and a machine bolt. A separate
punch is needed for each diftferent hole size.

Drawing up the bolt with a wrench brings the
cutter and die in contact with the chassis and
shears out a clean, precise socket opening.

Wherever possible, group components
which perform similar functions. The RF
and II' parts can go on one section of a
chassis, the audio and output stages are
gathered in another, and the rectifier and
power-supply pieces occupy still a different
corner.

Once you've decided where each of the
parts is to go, mark the chassis for drilling
with a soft pencil or a sharp-pointed tool.
At the spot where a hole is to be drilled,
make a punch mark that can serve as a pilot
for the drill. Since the three holes for a
tube socket (two hold-down screws and that
for the socket opening) must line up exact-
ly, marking and drilling require care.

Small holes are easy. All you have to do
is select a drill of the proper size. Larger
ones for tube sockets and the like are an-
other matter. There are three common meth-
ods for making such holes.

You can either enlarge a smaller opcning
with a rat-tail file, use an adjustable hole
cutter in a drill press, or employ a chassis
punch. Punches are made in all the com-
mon socket sizes; the three that take care
of most work are %7, 1 1/16” and 14”.

It is difficult to visualize in advance all
the holes that mav be needed, but drilling
others after somc parts are mounted may
endanger those parts. Why not drill a few
extra holes, especially in strategic locations?

Remember, for example, that leads from

o 7S 0 0

(.k*—,w! 4 ‘

Any burred edges that are left after drillin
—especially in aluminum—should be remove
with a file or a heavy knife blade.
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Copper wire solders best when it is tinned.
Best bet is to buy it that way, but you can
tin the ends yourself by scraping them clean

a transformer or choke can’t get to the un-
derside of a chassis through solid metal. A
5/32” or 3/16” hole is about right for pass-
ing a wire through the chassis. You need
an opening, also, when you use a tube that
has a grid connection brought to a metal
cap on top. And for each gang of a tuning
condenser there has to be some way to get
to the stator (fixed) plate terminals. If the
condenser has lugs on the bottom, drill over-

- e "L.‘, ., Q". ; >

A soldering lug. held down by a screw that is
used to fasten some other part to the chassis,
provides an excellent ground connection.

16
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and dipping them into rosin flux paste. Put
an end on a metal plate and run a thin coat

of solder over it. Melt off any excess.

lv“

size holes—say %” to %”—so that neither the
lug nor the connecting wire can touch the
chassis.

Once you have all the holes drilled and
the parts mounted, you can get down to the
serious business of wiring the set. It is usu-
ally advisable to make all filament or heater
connection first. Take care of the cathodes
next, then go back to the RF stage and work
along, in order, to the rectifier.

In AC receivers where heater voltage is
obtained from a filament winding on the
power transformer, twist the leads and
ground the centertap of the winding. This
helps to reduce hum pickup. If the wind-
ing has no centertap, ground one of its two
leads and one of the heater pins on each
tube socket directlv to the chassis. The
other transformer lead then goes to the re-
maining heater prongs. Always use stranded
wire with good insulation; it withstands
twisting and bending a good deal better
than solid wire,

While stranded wire is recommended for
heater connections, a solid wire—preferably
with insulation of the “push-back” type—
has advantages for B-plus and plate leads.
Being less flexible, this wire can be bent up
out of the way and will stay where it is put.

In actual practice you will find that you
don’t need very much wire to hook up a set.
Many components are sold with their own
leads, which are almost always ample for
the connections that have to be made. If
they aren’t, the chances are that something
is wrong with the placement of the parts.
Most often it will be necessary to cut these




to hold down some large part, and clamp it
with an extra nut. Wires that are soldered
to the other hole will then be in good elec-
trical contact with the chassis.

When joining unground wires—as several
B-plus connections that come together—use
a terminal strip or lug. These consist of one
or more eyelets mounted on a-fiber strip. A
leg is provided for bolting the strip to the
chassis, but the eyelets to which connections
are made are insulated from all other points,

Copper wire that has been “tinned” (that
is, cleaned and finely coated with solder)
is best for radio work as it allows faster and
more secure soldering. Try to buy tinned
wire and parts with tinned leads, butif you
can’t, here’s how to fix them up yoursell.

T N S WS 3 - S - LR Yl

Many components can be purchased with
tinned wire leads, all ready to solder into the
set. Push about %” of insulation back from end.

leads down to size. When one isn’t needed
at all, cut it off short,.

Much the same facts apply to small parts
such as resistors, mica and paper condensers,
and plate chokes. These usually come with
“pigtail” leads which are stift enough to
support their weight. If a pigtail lead has
to come near or cross a bare wire, or is in
any other danger of grounding or shorting,
slip a length of “spaghetti” tubing over it
for insulation.

To provide anchoring points for a wire
that goes to ground or for two or more leads
that come together, use soldering lugs and
terminal strips. The soldering lug is a little
metal tab with a hole at each end. Slip one
hole over a machine screw that is being used

Terminal

to one; another one is in the background.

strips make fine anchored meeting
points for ungrounded wires. The pencil points

Cut oftf or push back the insulation to a dis-
tance of about %¥” from the end, and clean
the copper with a piece of emery cloth.
Stick the cleaned tip into a can of rosin flux
paste and place it on a small metal plate.
Bring a hot iron and a strip of solder into
contact with the end. A thin coat should
adhere to the wire. Run oft any excess with
the hot iron.

Never use acid-core solder in radio work.
Acid can corrode the connections, and if
any should remain between socket prongs
or other critical points, it could act as a leak-
age path for the busy electrons. Plain and
rosin-core solders are fine, and a can of rosin
paste is handy since even the cored solders
can stand some extra flux. Excess paste on
a joint need not be wiped off as it can’t do
any harm. In making soldered connections,
heat the joint and let the joint melt the
solder.
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Try to visualize all necessary holes and drill
them in advance. One is needed to clear the
stator lug on each unit of a ganged condenserz
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Still the beginner's choice, crystal
These

four de luxe versions will surprise

receivers refuse to die out.

you with the things galena can do.

By FRANK TOBIN

RYSTAL receivers occupy a unique and
honorable position in the history of
modern science. Almost to a man, the pres-
ent generation of engincers and technicians
grew up on crystals, and it is this generation
that has made electronics a synonym for
progress and achievement.

With the rapid advance of the radio art,
crystal detectors were forced to give way
to vacuum tubes. But as much as they've
been shoved into the background, these
perennial tavorites have never passed out of
the radio picture. Beginners and experi-
menters who like to do a lot with a little still
find their simple circuits inviting, especially
since new developments in crystals have
given a boost to the old-fashioned sets.

Take, for example, the novel radio phono-
graph shown on the next page. The output
of the pickup (which employs a piezoelectric
rather than a detector crystal) is sufficient
to drive one or two pairs of headphones at
full strength and with excellent quality. By
using a spring-wound motor in place of the
one shown, you can make the outfit inde-
pendent of a power supply as well as of an
amplifier.

Most of the space in the standard 4” by
10” by 12” cabinet is occupied by the phono-
graph. One of the newer fixed crystals
(type 1N34) is used in the radio. An
antenna coil of the type commonly used in
A.C.-D.C. sets and a .00036-mfd. variable
condenser are employed for tuning. Con-
nected between the primary and secondary
windings of the coil, a midget .00005-mfd.
trimmer adjusts the coupling. The looser
the coupling (i.c., the more out of mesh the
rotor plates are) the greater will be the
selectivity and the weaker the volume.
Once it is set for any particular locality and
antenna, the trimmer need not be altered.

A pickup with as little as .5-volt output
will serve, but one rated at 1.5 volts or more
is preferable because the output of the
phono crystal is fed directly into the head-
phones without amplification. To vary the
volume, use different needles. Soft needles
give less headphone volume than hard ones.

Too much power can sometimes be as bad
as too little. Standard crystal receivers used
close to several high-powered transmitters
often fail to separate the stations, and it is
to overcome this weakness that two separate
tuned circuits are employed in the super-
selective receiver illustrated at the top of
page 20. Coils L1 and L2, together with a
.00036-mfd. variable condenser (C1) form
the first tuned circuit; L3 and C2 form the
second. Selectivity is obtained in this fash-
ion without sacrificing signal strength.

All the coils are wound on a 2%” tube 6%”
long. Use No. 24 enameled wire throughout,
winding 30 turns for L1, 25 turns for L2,
and 60 turns for L3. When a long outdoor
antenna is available, better results can be
obtained by connecting it to the midpoint
of L1.

Closest in design to the conventional crys-
tal set that has been popular since the begin-



Radio-phonograph combinations strike a new note
in crystal-set construction. The complete yet ex-
tremely simple unit shown at the right depends upon
two relatively recent developments. First is a high-
output pickup that can operate headphones directly
without amplification; the second is a preset, fixed-
crystal detector. Because this crystal requires no
manual adjustment of its cat's whisker, the entire
radio can be tucked out of sight inside the cabinet.

RADIO-PHONOQ

CRYSTAL SET
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Two separate tuned circuits enable this receiver to
distinguish between two or more powerful signals.
The alligator clip is used to centertap the antenna
coil, LI, when a long aerial is available.

ning of radio is the compact portable shown
below. To cover the entire broadcast band
with its .00014-mfd. condenser, two sets of
coils are needed. These can be made inter-
changeable by winding them on a pair of
4-prong, 14” plastic forms. For use between
200 and 350 meters, L2 should consist of
100 turns of 32-gauge wire, and L1 of 40
turns of No. 836. Leave 1/16” to %” space
between the two windings. Stations oper-
ating in the 350 to 550-meter range can be
tuned in with a coil that consists of 170
turns of No. 34 (L2), and 60 turns of No. 36
(L1). As before, enameled wire is used

This tiny set makes a fine traveling companion. For
use on camping trips, carry a long coil of antenna
wire and a spike that can be driven into the ground.

GROUND PORTABLE CRYSTAL
RECEIVER

[
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SHORT ANT.




8-PRONG (OCTAL)
WAFER S0CKET

Departing from conventional crystal-set design,
this model employs one stage of amplification.
With 90 volts on the plate, it will operate a
loudspeaker or pull in distant stations.
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for all windings. The small left-hand com-
partment in the 4” by 7” by 8” cabinet will
hold a single headphone, the extra coil, a
hank of antenna wire, and a ground con-
nection. A stock cabinet is illustrated in the
photo, but one like it can easily be glued up
out of thin wood stock.

Because crystals can only detect a signal
without amplifying it, they rarely give satis-
factory performance when used at a distance
of 50 miles or more from the transmitter. If
you want to double the radius of useful
reception, however, you can add an ampli-
fier tube as is done in the circuit pictured
above. For phone reception, 45 volts on the
plate of the 1A5GT should be sufficient. In
addition, local broadcasts may often be
picked up with a loudspcaker connected in
place of the phones. For speaker operation,
plate voltage should be increased to 90.
A separate A battery supplies the 1.5 volts
needed by the filament.

For the sake of simplicity, all the parts are
mounted on the front panel of the metal
cabinet. As the chassis panel is grounded,
and it is necessary to keep the tube and coil
sockets from making contact with it, a card-
board insert is placed between the panel
and the sockets as shown in the drawing.

Windings L1, L2, and L3 consist of 40,
70, and 110 turns respectively. For the first
pair use No. 36 enameled wire, and for L3
use No. 32. Wrap a strip of tape around
the lower end of L3 and wind L2 over the
tape. When tuned by a .00036-mfd. vari-
able condenser, this coil will cover the entire
broadcast band. The close coupling of L2 is
intended to increase signal strength when
the set is used with a short antenna.

Several types of crystal detectors may be
purchased from radio supply stores, and
three different ones have been employed in
these four circuits. As far as performance
is concerned, any of them may be used in
any of the sets, but a fixed, preset crystal is
suggested wherever the layout requires that
it be placed in some inaccessible spot.

When using an adjustable crystal, move
the cat’s whisker carefully over the surface
while turning the condenser slowly back-
ward and forward until a sensitive spot is
found. Don’t bear heavily on the contact,
and try to avoid touching the crystal with
the finger tips as any oily film on its face will
reduce the number of sensitive spots.

For maximum performance with any crys-
tal set, use a long outdoor antenna and a
good, clean connection to ground.

]



Start with a one-tube receiver and add stages. This set gets better as it gets bigger.

Beotnners
Radio Grows
by Sages

By Albert Rowley

HAVE vou ever thought of budgeting a
radio? That is, investing small quan-
tities of money, time, and study until they
add up to the finished job you want? If you
now have a nodding acquaintance with the
electronic art, you'll learn a great deal more
by watching this radio work as it grows, For
a few dollars and even fewer evenings you
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can build yourself a one-tube-plus-rectifier
receiver that will bring in most of the local
stations at comfortable headphone volume.

Later, at your leisure, you can add an-
other tube to increase the range and selectiv-
itv of the set. Then—like building with
blocks—you can add a third tube to com-
plete the job. You’ll have a three-tube loud-
speaker radio that makes a fine extra set for
the workshop or even a fill-in upstairs.

As can be seen from the photos, the build-
ing-block idea is an actual method of con-
struction. Each of the four stages is built
on a slab of wood %” thick and 6” long.
They vary slightly in width, the detector
stage being 3%” and the audio 25", while the
rectifier and RF units are each 3” wide.
This adds up to 12”7, which is the width of
the front panel to which all four units are
ultimately attached.

The first set to make is the one-tube re-
generative receiver consisting of units 1 and
92—the detector and rectifier stages. If you
want to see what the schematic of this set
looks like, fold page 25 down the center.
Now fold up the left-hand column along its
center. This covers up unit 4 and brings
units 1 and 2 together.

On the detector block, drill or saw out a %”
hole centered about 2” from the front edge.



Mount an octal wafer socket with the prongs
fitting into the hole and the base of the sock-
et flush with the board. The lugs to which
connections are soldered can be bent over
to rest flat on the board. Wood screws hold
down the socket, coil L1, and the half dozen
terminal strips that are used to anchor the
fixed resistors and condensers. Predrilling
the screw holes makes the assembly easier.

An air-core RF coil is used in this stage
as the antenna coil. The plate lead (A) is
connected to an external antenna and the
B-Plus terminal (B) goes to the point marked
C in the diagram. The other two leads are
wired in  the usual fashion to grid and
ground,

Betore you do any wiring on the detector
stage, wind 15 to 20 turns of No. 34 D.C.C.
wire around the ground end of the second-
ary or grid winding. This will become the
tickler coil (L2) and will serve to feed back
some of the signal to the grid in order to
build up amplification. The amount of feed-
back is controlled by the 5,000-ohm poten-
tiometer, R2, which makes it, in cffect, the
volume control.

Ground connections are brought to a 1”7
angle bracket mounted flush with the front
cdge of the block. A soldering lug under the
wood screw that fastens the bracket collects
the ground leads. No connection is made to
the phone jack terminal marked D in the
diagram.

When the detector block is assembled,
start on the rectifier. A feed-through switch
is cut into the line cord to turn the power on
and off. The two leads coming from the
switch are anchored to a 2-lug terminal
strip. Solder the pigtails of a .01-mfd. con-
denser (C9) across the same two lugs.

A filament transformer for the 6-volt tube
heaters and a dry-disk selenium rectifier are
the principal components of the rectifier
stage. Output of the dry disk, as filtered by

The coils in both the detector and RF stages
must be altered. Nail polish is an effective coil
dope for sealing new turns in place.
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Aluminum foil stapled to the front panel acts
as a common ground or chassis and also pro-
vides shielding for the variable condenser.

RS, and the dual electrolytic, C7, C8, feeds
about 100 volts of direct current to the B-
plus line going to the other stage or stages.

One leg of the angle bracket on each

block is bolted to the front panel. This panel

is backed by a sheet of aluminum foil or tin-
foil stapled or tacked to the board. The foil
serves as a shield for the tuning condenser
and also as a common ground return.

If you plan to build all four stages of the
receiver in time, you can save yourself some
work by completing the front panel right at
the start. It is a %” by 6” by 12” board on
which are mounted a two-gang tuning con-
denser, closed-circuit phone jack, and 5,000-
ohm potentiometer. A trimmer might be in-
cluded in this list although it is actually at-
tached directly to the {rame of C1. The only
parts that will have to be added later are the
5”7 PM speaker and output transformer. A
grille for the speaker is made by drilling
seven or eight rows of }” holes spaced %”
apart. If you don’t have an electric drill or
drill press, you may find it easier to jigsaw
an opening and cover it with a cloth.

In this one-tube set, impulses that reach
the external antenna are brought down into

First of three sets you can make with your
building-block recciver. It’s a regenerative de-
tector employing one tube plus rectifier.

\ ‘ N AT
. - + '-

YRS,




{GND.) (AVC
OR
GND)

T0 R2
{OUTSIDE}

mcxusa) (smo)

J
(PLATE) :
R
g  Ios|
- ’ D
- 2 N c4 R4 06
L8 eade 2
g ‘ C
2 [ ]
CHASSIS

i
7AVC OR GND)

—A+
J Bt~

the primary winding of the RF coil. By in-
duction the coil transfers them to the sec-
ondary winding where the tuning condenser
(in parallel with this part of the coil) se-
lects one particular signal from the jumble.

This selected signal goes to the control
grid of the 6S]7 detector tube. It is then
demodulated—that is, the radio-frequency
component or carrier wave is rectified and
filtered out, leaving only the audio-frequency
voltage to energize the headphones.

In order to increase the amount of am-

plification that can normally be obtained
from a single tube, part of the signal is fed
back from the plate to the grid through the
tickler winding,

If vou'd like to add pep to the head-
phone signals, bring in weak ones with
greater strength, and capture some new ones
that you can’t get at all, try adding a stage
of radio-frequency amplification. Unit 3,
the RF stage, is assembled in much the same
way as the detector. Antenna coil L3
should be of the same manufacture as L1.

UNIT 1 (DETECTOR)

R1: 33.000-ohm. !5-watt carbon.
R2: 5.000-ohm potentzometex
R3: 50.000-ohm, % -watt carbon.
R4: 100.000-ohm. 1%-watt carbon.
Cl: Second section of 2-gang tuning
condenser. .00041 mfd. each section.
C2: 4-80 mmf. variable trimmer.
: 4-mfd.. 150-volt electrolytic.
: .05-mid.. 400-volt paper.
.0001-mfd. mica.
.01-mfd.. 400-volt paper.
: Ailr-core RF coil.
: Tickler coil (see text)
: Closed-circuit phone jack.
Octal wafer socket and 6SJ7 pentode.
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LIST OF PARTS
UNIT 2 (RECTIFIER)

R5: 1.000-ohm. 2-watt carbon.
R6: 15-ohm. l-watt carbon,

C7:30-mid. '150-volt dual electrolytic.

C8:30-mfd.

C9: .01-mfd., 400-volt paper.

S1: On-off feed-through switch.

T1: 6.3-volt. 1.2-amp. filament
transformer,

SR: 100-ma. selenium rect.

Line cord and plug.
UNIT 3 (RF)
R7: 27.000-ohm.

15-watt carbon.
Cl10: Front half of 2-gang tuning

condenser (See C1).
C11: .01-mfd., 400-volt paper.
L3:. Air-core Ant. coil. (See text).
Octal wafer socket and 6SK7
pentode.

UNIT 4 (AUDIO)

R8: 1-meg.. !%-watt carbon.

R9: 200-ohm, l,-watt carbon.

C12: 50 to 100 mm¢{. ceramic or mica
(sce text).

C13: .0033-mfd.. 400-volt paper.

Cl4: 4-mfd.. 150-volt electrolytic.

T2: Output trans. (see text).

5" PM speaker. octal wafer socket
and 6K6-GT pentode.
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Matching the coils is important, or the two
sections of the tuning condenser won’t align
correctly. Even buying a pair, however,
won’t insure matching in this case, because
the addition of the tickler winding tends to
upset the balance. To remedy this condi-
tion, remove about ten turns of wire from
both the primary and secondary windings
of the antenna coil.

When the RF block is finished, connect
the grid of the 6SK7 to the front section of
the two-gang tuning condenser (C10). Re-
move the external antenna from point A and
connect it to the antenna terminal of L3.
Break the connection from B to C and con-
nect Ato Eand BtoF.

In this setup, incoming signals are first
tuned by C10, the variable condenser across
the secondary of the atenna coil. The se-
lected signal is amplified in the 6SK7 and
coupled to the detector by means of the RIF
coil, which has been restored to its proper
function. Having a stronger signal to start
with, the detector stage can now produce
greater output.

Although this two-tuber will get more

than the one-tube job, it is still a headphone
receiver. If you want to strengthen the sig-
nal enough to get loudspeaker volume, add
a stage of audio amplification (Unit 4),
Connect point D on the phone jack to G
the grid pin of the 6K6.

In order to obtain the correct match be-
tween the plate of the 6K6 and the speaker,
you need an output transformer with a pri-
mary impedance of 10,000 to 12,000 ohms
and a secondary of the proper rating for the
voice coil of the speaker you will use.

Note the S50-mmf. ceramic condenser
(C12) across the grid resistor. The capa-
city of this condenser is far too low for it to
have any effect on the tone of the set. It is
used to increase the amount of feedback get-
ting to the grid of the detector tube when
the audio stage is added. Although it “is
wired to the grid of the 6K6, it is eftectively
located between the plate of the 6SJ7 and
ground. This capacity must be kept low in
order to prevent oscillation. However if
50 mmf. doesn’t provide enough feedback,
try raising the value of C12 to a maximum
of 100 or 150 mmf,

b
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Intercoms
yave You Sieps §
mn Home,

1ce, Shop

Take your pick of a minimum tube-

less circuit, an instant-heating battery

job, or a heavy-duty AC-DC unit.

IF YOU live or work in more than a couple
of rooms, the question you may well ask
yourself is not whether you need an intercom
but what kind of intercom you need. These
tireless servants run your errands faithfully
to save you countless steps. At home they
make it unnccessary to shout from cellar to
attic; at work they lighten the load on tele-
phone extensions and get your message
through fast.

But granting their usefulness, it must still
be admitted that no one type of intercom
is suited to every job. If you have to make
only one or two calls a day, you wouldn’t
want a set that draws current while it’s idle.
A battery set will give you the advantages
of instant heating, and uses no stand-by
power. On the other hand the cost of battery
replacements may make it unwise to use
this type of circuit when the intercom must
be left on for long periods.

To solve a varicty of intercom problems,
Poruvrar Sciexce has rounded up the three
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pairs of squawk boxes pictured above and
on the following pages. The first, built by
Tracy Diers, of Richmond Hill, N. Y, is a
three-tube, Dbattery-powered unit. It re-
quires no warm-up period, so calls can be
made instantly from either end. Because no
current is used unless a call is being made,
the batteries will have long life.

The second pair devised by William Nor-
ton, Manhattan, N. Y., consists of two iden-
tical units. It w ould be hard to find a simpler
circuit, for cach box contains only a war-
surplus carbon mike, a speaker, and a bat-
tery. No tubes are used.

Henry C. Martin, also of Manhattan, built
the third set. It operates from an AC or DC
house line and is ideal for service in which
it will be turned on in the moming and oft
at night. After it has warmed up, calls can
be made from either end just by pressing a
button. In the photo at the right, above, the
remote unit is shown in service as a baby
tender. The master set in the shop enables



Homemaking is big business,
too. Intercoms skip stairs

from kitchen to study.

you to keep tabs on a sleeping child up-
stairs. Note the clock placed next to the
listening box. So long as its ticking can be
heard downstairs, you know the intercom
is functioning.

Battery-operated Intercom

In the three-tube circuit shown in photos
and diagram on the following page, two
small permanent-magnet speakers double as
microphones. Power is obtained from a 67%-
volt B battery and a 1%-volt hearing-aid cell.

Build the amplifier first. The model pic-
tured was assembled on a 3%” by 4%2” chas-
sis. Three tubes and two transformers are
mounted on top of the chassis, as can be
seen in the photos. An 8-contact terminal
strip is also placed on top to facilitate con-
nections to batteries and the remote unit.

The amplifier should present no special
wiring problems. Short leads are always
desirable: all of these were made with push-
back wire. Ground connections are soldered

No need to run up to see
it baby’s awake. A speake:
listens for you.

to lugs bolted to the chassis. Use solder
sparingly; a blob of it could easily short-
circuit the closely spaced prongs of the
miniature tube sockets.

When you have completed the wiring, you
can test the amplifier by connecting the
voice-coil terminals of the remote speaker
to terminals 3 and 4. Press S1 down to turn
on the filaments. The amplifier should start
operating immediately. Since the speakers
are close together in this test, you will prob-
ably also hear a loud feedback howl. Moving
the speakers farther apart reduces it.

Both the local and remote units were
placed in metal boxes. The former measures
5%” by 5%” by 6%”, and has two removable
covers. The back cover was discarded and
a piece of wire screening was fastened in its
place. The front panel is then drilled to clear
the shafts of S1 and R7, and a speaker hole
1s cut out.

The remote box is simplicity itself. It
contains only speaker, switch, and a four- .
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Local station is assembled on a 3%” by 4%” Front panel of metal box is cut for speaker

chassis; transformers, tubes, and terminal strips
go on top. Controls are on front edge.

LIST OF PARTS

All fixed resistors !4-watt carbon.

R1: 700 ohms.

R2, R6: 22.000 ohms.

R3, R5, R8: 47.000 ohms.

R4: 250.000 ohms.

R7: 1-meg. volume control.

Cl: .1-mfd.. 400-volt paper.

C2. C3: ,005-mfd.. 400-volt paper.

C4: 8-mfd.. 450-volt electrolytic
(optional. see text).

S1. S2: DPDT toggle. spring return,

T1: Intercom input transformer,
25.000 ohms on grid side to 4 ohms
on speaker side. (If other than 4-
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and control shafts; the back cover is removed
and replaced with a piece of wire screening.
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—U ~ REMOTE SPEAKER

— GROUND TO FRAME OF VOICE COIL
“SPEAKER' AND [METAL BOX

ohm speaker is used, transformer 4” Permancnt-magnet speakers (2)

should match).

with 4-ohm voice coils.

T2: Midget output transformer. 5,000 Tubes (104, 1S5, 1S4) with miniature
to 8,000-ohm plate to 4-ohm voice sockets, cabinets, 4-wire cable.

coil.

batteries, misc. hardware.

When planning parts layout leave space for batterics; they go in cabinet with amplifier.

Bottom view shows location of most of the
small parts. Position isn’t critical in this circuit

Remote station contains speaker and switch.
Grommet mounting of speaker helps reduce bass
tone that often occurs at the end of a long line.

SEMOTE SPEAKIR
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contact terminal strip housed in a 4” by 5”
by 6” metal box. Stack a couple of rubber
grommets or washers on the screws that hold
the speaker to space it back of the panel.

Connections between the two units are
best made with four-conductor intercom
cable, but you can use two lengths of lamp
cord. The latter, however, may cause soine
oscillation. Should this happen, add an
8-mitd. electrolytic condenser (C4) from
terminal 2 to ground on the local unit. It’s
essential, of course, to connect the local-
station terminals to the corresponding ones
on the remote unit. With four-wire cable,
the job is made easy by color-coded wires; il
vou use uncoded lamp cord, test each lead
for continuity.

Tubeless Intercom

There are many cases, especially around
the home, where an intercom would come in
handy, vet the use you can get out of it
doesn’t justify the cost or work involved in
building a high-powered job. For such light
service, take a crack at the tubeless unit
pictured above. It will work at distances
from 50 to 100 fect. Though it isn’t loud, it
is clear and audible.

Two Army-surplus T-17B microphones
were purchased for about a dollar apiece;
each of the 6” speakers cost just a bit more
than that. These items plus a pair of bat-
teries are all you need. If you make your
own cabinets, total cost won’t go much
above $3 a unit. Should vou have trouble
obtaining the surplus mikes, use standard
carbon microphones. In this case, however,
reduce battery voltage to 6 to 8 volts, The
army mikes have three color-coded leads.
Use only the black and red ones; cut off the
white. This takes advantage of the press-to-
talk switches in the mikes; no other switches
are needed. Connect the units together with
two-conductor wire attached to the terminal
clips indicated in the diagram.

AC-DC Unit

An amplifier circuit similar to that used in
small record players provides the muscle
for this two-tube squawk box. Special
coupling transtformers and a switching ar-
rangement again allow ordinary permanent-
magnet speakers to double as microphones.
The speaker-to-grid matching transformer,
T1, couples the Alnico speakers to the input
of the amplifier. Primary impedance matches
that of the voice coils (in this case, 4 ohms).
Secondary impedance should be as high as

Simple intercom needs only mike, speaker,
and battery. Parts enclosed in dotted line in
diagram are included in surplus T-17B mike.

possible. In the unit shown it is 106,000
ohms.

The other transformer, T2, matches the
output of the 50B5 (about 2,000 to 2,500
ohms) to the speaker voice coils. Note the
tap on the primary; this is a hum-reduction
tap. Although it isn’t essential, it will im-
prove the performance of the circuit. If you
use a transformer without this tap, connect
the points marked X together.

Parts are mounted on a 1%” by 4%” by 5”
metal chassis and on a clear plastic panel
bolted to the chassis front. The controls
that go on the panel*are the on-oft switch,
S1, the 250,000-ohm volume control, R2,
and the press-to-talk switch, S2. A 3-contact
strip is mounted on the rear chassis edge.

After mounting the parts—preferably in
the approximate locations indicated in the
photos—proceed with the wiring. First make
connections to the secondary of T2 and the
primary of T1, then wire S| and the terminal
strip. Now follow the wiring diagram, read-
ing from left to right. Leave the rectifier
circuit to the last. When you get to it, be
sure that both leads are connected to the
rectifier before wiring C6 on top of it.

Three-conductor cable wires the master
and remote units together. Connections from
one terminal strip must be made to the cor-
responding numbers on the other.

Once you have an intercom installed,
you’ll find many extra uses for it. It’s pos-
sible, for example, to pipe music from
room to room by placing the master ’
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(SEE TEXT)

LIST OF PARTS

Ri: 33.000-ohm. !,-watt carbon, C3: .05-mfd.. 400-volt paper, T2: Output trans. for 50B5; 2.000-
R2: 250.000-chm voluine control. C4: 001-mid.. 600-volt paper. ohm plate to 4-ohm voice coil.
R3: 180.000-ohm. !5-watt carhon. C5: 8-mid.. 150-volt electrolytic. SR: 100-ma. selenjum rectifier.

R4: 680.000-ochhm, l»-watt carbon, C6: 40-mid.. 150-volt electrolytic. 5° Permanent-mnagnet speakers (2)
R5: 200-ochm. l-watt carbon. C%i: 50-mid.. 150-voli electrolytic. with 4-ohm voice coils. (If other
R6: 390-ohm line-cord resistor. S1: SPST toggle. than 4-ohm speakers are used.
R7: 88-ohm. l-watt carbon. S2. S3: SPDT spring-return switches. transformers should match.)

RZ: 1.000-ohim, 5-watt wire-wound. S4. S$5: SPDT (optional) Tubes (12BA6. 50B5). minjature
Ci: l-mfd.. 150-volt electrolytic. T1: Intercom input trans.., 106.000- sockets, cabinets, J-wire cable.
C2: 4-mfd., 150-volt electrolytic. ohm grid to 4-ohm speaker. mis¢. hardware

AC-DC unit uses sll)cakel and two-tube ampli-
fier in master or local station. Remote box,
right, contains only speaker and switch.

Clear plastic front panel is attached directly
to amplifier. No pilot light is needed since
plastic window shows when tubes are llt

ey N

unit in front of the radio. Since S2 is a
spring-action switch and normally in the
“listen” position you either have to replace
it with an ordinary SPDT switch, or, better
still, add S4. Break the original connection
at the points marked Y-Y and wire in the
new switch. When S4 is in position «, intex-
com operations remains unchanged; when it’s
flipped to b. the master unit is locked in
“talk” position.

The same considerations apply to the re-
mote unit. Adding S5—and breaking the
original lead at Z-Z—readies the small box to
act as a babv tender. Place it next to the
baby’s crib and if the voungster cries, you
can hear it at the master unit.

The output transformer was placed under
the chassis in this set. If you use a shallow
chassis, it can be moved to the top.
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Get more stations at better volume on your
crystal and one-tube receivers by using ampli-
fying phones. Theyll work with any set.

L000-OHM 570,000 5 :
PHOJ}JE 01 MFD.~ OHMS @r‘ 32—
- 1,000 OHM
PHONE
] ED DOT
12345 ’METAL
/ SPACER

WASHER
”

- WIRE
~ CABLE
FEED-THRU

%‘”‘" SWITCH 5"3“5‘“
~B+(OR  —22.5V. ¢+L5V. +22.5V.
(:L AT GROUND) TO -15vV. T0 PHONE SHELL

Tuhe connections are soldered directly to the
pins. Use a small iron and try to solder each
joint quickly; too much heat may cause damage.

All parts, including tube, are mounted inside
the bottle cap. Battery and phone wires are
taped together to keep them from snarling.

Amplifier Fits
On Headphone

OU’LL listen more comfortably to your
crystal and one-tube receivers with a

pair of amplifying headphones. And you’ll
also find them helpful for signal tracing,
checking phono cartridges, and the like.

This amplifier, built on a ordinary pair
of 2,000-ohm phones (each phone is 1,000
ohms) will work with any type of set. The
whole amplifier, less batteries, fits into a
metal bottle cap measuring 1%” across by
only %” deep. This bottle-cap chassis is
bolted to the back of one phone. Since the
cap is in effect grounded, you’ll lessen the
chance of shorts if you line it with cellulose
tape. Also tape the bolts and spacers.

Initially the two sides of a pair of head-
phones are wired in series, with the com-
mon wire runing down to the voke and
back up the other side. To connect the am-
plifier, remove the leads from the phone
carrving the bottle cap and connect them
to the points marked X in the diagram. The
two phone terminals are then wired to pins
4 and 5 of the tube, which is a subminiature
one, type 2E36.

Insulate the bottle-cap chassis with tape. The
holes in back are for mounting; drill two more
in the rim to clear battery and pho<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>