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ON
SERVICING THE CROSLEY GEMBOX MODELS 608, 610; (
GEMCHEST 609; JEWELBOX MODEL 704-B
and SHOWBOX (SHOWCHEST) MODELS 705 and 706
RECEIVERS

The Gembox Model 608 A. C. set consists of a 6-tube circuit
(including rectifier) with two neutrodyned radio frequeney
stages, regenerative detector, and two transformer-coupled audio
frequency stages. The secondary radio frequency and detector
stages are tuned, the first being untuned.

The schematic diagram of the Gembox is shown in Figure 1.

The volume on this receiver is controlled by a variable
resistance connected across the primary of the antenna choke
coil, the ground lead being taken from the rheostat slider.

Regeneration is secured by means of a small variable con-
denser connecting the detector plate to the plate of the second
R. F. tube. The amount of regeneration may be controlled by
adjusting this condenser.

A small adjustable aligning eondenser shunted across the
detector stage tuning condenser serves as a means of aligning
the tuning condensers so that they will track together properly.

The Model 608 uses a UY-227 type detector, UX-17T1A type
output tube, and UX-226 type tubes in all other stages. All of
these tubes use A. C. for their filament supply. The necessary
filament current is obtained from three separate secondary wind-
ings on the power supply transformer. The filament current for
the UX-280 rectifier tube is obtained through a fourth secondary
winding with a midtap supplying the 5 volts A, C. A fifth
secondary winding on the power transformer furnishes 220 volts
A. C. for the B and C supply. The current from this secondary
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is rectified by the UX-280 tube. In the 60-cycle unit, one side of
the secondary is connected to the ground and the other side to
the two plates of the rectifying tube. Thus, half-wave rectifica-
tion is obtained.

The high potential lead for the rectified B current is con-
nected to the midtap of the secondary which supplies filament
current to_the UX-280 tube. From there, it leads to a filter
circuit, consisting of a choke.coil and mershon condenser.

The plate circuit of the last tube (output stage) is con-
nected to the high line. The grid circuit is connected to the
ground. A potentiometer consisting of two 25-ohm resistance
units in series is connected across the filament supply. A midtap
of this potentiometer is grounded through a 1650-ohm resistance.
The drop through this resistance furnishes the grid bias voltage
of about 25 to 40 volts negative. The plate voltage is from
135 to 150.

The plate circuits of the radio frequency and first audio
frequency stages are connected through a 3250-ohm resistance
to the high line. This resistance serves to reduce the B voltage
to the proper value for operating these tubes. The grid circuits
of these tubes are connected to the ground, and the ground (low
line) is connected to the filament through a 450-ohm resistance
unit, one end of which is grounded and the other end is joined
to the midtap of a 50-ohm potentiometer shunted across the fila-
ment lead. The voltage drop in this resistance is such as to put
about 8 volts negative on the grid and 115 volts positive on the
plate. )

In order to further reduce the B voltage for the detector
tube, its plate circuit leads are connected through both a 60,000-
ohm resistance unit and the previously mentioned 3250-ohm unit
to the high line. The grid and emitter are both connected to
ground (low line). They are consequently at the same potential
(that is, there is no C bias on the detector grid). The drop in
the plate resistance is such that the plate is kept at about 30
volts 4 with respect to the emitter.

TESTING THE RECEIVERS TAKEN UP IN THIS
SERVICE MANUAL

Testing is simplified by breaking up the circuit into groups
such as circuit to ground, etc. A systematic course should be
adhered to when endeavoring to locate the cause of faulty opera-
tion in these receivers. Table 1 contains possible causes of faulty
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Fig. 1.—Schematic diagram of Crosley Gembox Model 608 Receiver.
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operation in A. C. receivers which should be very helpful to
Radio-Tricians doing service work on any of these Crosley
models.

TABLE 1
Chart of Troubles in A. C. Sets and Probable Causes.
CONDITION CAUSE
Line voltage D. C. instéad of A. C.
ﬁ%%‘:‘nbes fail to Open primary power transformer.

Open lead in A, C. plug cord.

One or several Defective tube.
tubes fail to Open secondary of power transformer, low voltage.
light. Open wire to filament circuit,

(" Defective rectifier (or other tube).
: Open secondary power transformer, high voltage.
Tubes light, no Shorted condenser in power unit.
reception Open choke in power unit.
d Open plate voltage resistance.
Shorted speaker cord.
\_ Defective audio transformer, open primary.

(" Shorted primary transformer.
Shorted secondary power transformer.
}I?efec;;ive rectifier tube.

. oor location.
Reception weak. < Secondary of R.F. transformer open.
Condensers poorly synchronized.
Defective grid leak.
\_ Defective vacuum tube.

(" Shorted primary power transformer.

Shor;tted s;acondary power transformer (high or low
. voltage.

Distorted tone. Defective rectifier tube.

Open biasing resistance.

Speaker out of adjustment.

rShorted biasing resistance.

Defective rectifier tube (loose filament).
Open biasing resistance.
%ogse cgnnections in ]Eower unit.
ading due to atmospheric conditions.
i:ct:;rgit;:ant < Antenna or lead-in touching grounded object.
Loose or corroded connections to filament circuit.
Defective grid leak.
Loose connection in set or cable.
k_Ll:uf:aatl receiving set interference.

A

I'-Secom:larsr of power transformer open, one side (high
voltage.) ;
Open ground on secondary.

Shorted filter choke (power unit).

Open filament shunting resistance.

d D, Microphonie tube.

Continuous hum. Speaker too close to set.

Low detector B voltage.

Heterodyne.

Open grid cireuit (detector).

Grounded A.F. transformer.

Open antenna and choke. (Continued)
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Shorted primary power transformer.
Overheating. Shorted secondary winding or circuit.
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Induction through A.C. power lines.
Loose connection in power unit.

% s Defective B power unit.
nD;?:::bmg Loose connection in B supply.
2 Defective audio transformer.

Defective speaker cord.
Defective by-pass condenser.
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Fig. 2.—Schematic diagram of Crosley Jewelbox Model 704-B Receiver,



It can be seen from the table given that there are certain
special symptoms when a set is not operating properly that point
toward particular causes. When such symptoms appear, con-
siderable time and trouble may be saved by looking for these
probable causes first.

ADJUSTING AND NEUTRALIZING SET

The following instructions for adjusting and neutralizing
apply to all Crosley Neutrodyne sets. Do not attempt to rebal-
ance the set, however, tinless you are practically certain that it
is out of balance.

Leave bottom attached. Balance with case on or off.

A strong signal is necessary preferably between 1350 to
1500 kilocycles. A broadcast signal or local modulated oscillator
may be used.

Preferably use headphones on the output.

Start with the radio frequency tube next to the detector.
Remove tube and insert dummy tube in socket. (That is, a tube
with one of the filament prongs cut off.) If no dummy tube is
available, use a piece of paper between the filament prong and
circuit contact to open filament circuit. (For Model 705 Show-
box, instead of a tube with one filament prong cut, use a dummy
tube with its filament prongs shorted. The prongs may be
shorted with a small piece of wire. The filaments of the tubes
are connected in series in this model. See Fig. 3.)

Turn on the power switch (also filament rheostats if set is
equipped with them). Filament of dummy tube should not light.

Tune receiver, adjusting until signal is loudest. After once
tuning receiver, station selector should not be changed in balanc-
ing that stage.

Adjust balance condenser of dummy tube stage by means
of a wrench until no signals or a minimum signal is heard.
Unless a non-metallic, special balancing wrench is used, the
adjustment should be made so that the signal is a minimum with
the wrench removed.

When this stage is balanced, change dummy tube and balanc-
ing wrench to preceding stage and repeat same balancing pro-
cedure for next stage. Balance each stage individually in this
way.

ADJUSTING ALIGNING CONDENSER

The following instructions for adjusting aligning condensers
apply to Crosley single-dial sets.
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Tune to some signal from broadcast station or local modu-
lated oscillator, of 1000 to 1500 kilocycle frequency. If the set
is equipped with acuminators, adjust them to their middle

position.
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Fig. 3.~Schematic diagram of Crosley Showbox Model 705 Receiver, operated from D, C. line.
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If necessary, reduce the volume by means of volume control
or filament rheostat. Adjust aligning condenser by means of
balancing wrench, socket wrench, or open end flat wrench until
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signal is loudest. A balancing wrench may be purchased from
the Crosley Mfg. Company, or made from a piece of bakelite.
If a metal wrench is used, adjust until the signal is loudest with
wrench removed.

All circuits involving the neutrodyne method of balancing of
tuned Radio frequency sets must take into account the fact that
there is a variation in the characteristics of vacuum tubes. In
the Crosley Showbox, Jewelbox, and Bandbox models, the method
of balancing is by means of small adjustable condensers.

It is generally known that the balancing of the set has much
to do with the amplification gain. Every Radio-Trician knows
that it is occasionally necessary to rebalance any receiving set
using the neutrodyne circuit in case the particular tubes used in
that set are somewhat off of the average standard. The Crosley
Gembox does not have the small variable neutralizing condensers.
It utilizes what is known as the grid-to-grid method of balanc-
ing. The balance of this set depends largely upon the critical
angle of the Radio frequency coils or transformers. They are
occasionally adjusted in the factory for average standard tubes
just as are the other Crosley models, and as a general rule, these
sets will function perfectly with the average tubes with which
they are equipped in the field.

However, if any set tends to oscillate with the tubes with
which it is equipped, or if the set seems to lack in sensitivity,
the method of adjusting the set is extremely simple to adapt
it to the tubes with which it is to be used. Simply remove the lid
when the set is in operation; change the coil angle by slightly
raising or lowering the top of the Radio frequency coil; replace
the lid; turn the dial throughout its entire range. If it oscillates
at any spot, remove the lid and again change the coil slightly in
the opposite direction,

A sensitivity test may then be made by tuning to a weak
signal and adjusting the coil or coils until the loudest signals
may be had. With the lid again replaced, again test to see if
there is any point on the dial where the set oscillates. In other
words, get the maximum volume without oscillation. The move-
ment of the coil is only very slight, probably not a variation of
over one-sixteenth to one-eighth of an inch.

The most critical coil in this balancing operation is the first
coil in the front of the set. The second coil is far less critical
and it is seldom necessary to touch the third coil. This balanec-
ing operation is required no more frequently than is required in
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any other condenser balanced neutrodyne circuit. Probably the
majority of sets that you receive from the factory will not require
balancing, but for those comparatively rare cases where rebal-
ancing is necessary, the above is the method of doing it.
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This method is far more simple than the method of balanc-
ing by means of the condensers. It requires no tools, simply a
slight bending of the coil angle by means of the fingers.

The same method outlined above can be used in adjusting
the coils in the Gemchest, except that it is unnecessary to remove
and replace the lid. Of course, it is needless to tell you that this
affects only the three Radio frequency tubes. Sometimes the
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Fig. 4.—Schematle diagram of Crosley Showbox Model 706 Receiver.



same results can be obtained by shifting the tubes in the set
from one socket to another.

Wherever a set is lacking in volume or sensitivity, or if an
occasional set is found which oscillates, this simple method of
adjusting as outlined will work very satisfactorily. The sensi-
tivity can be increased a great deal and any objectionable oscil-
lations completely eliminated.

The Jewelbox Model 704-B employs three stages of neutro-
dyne radio frequency amplification, the latter two of which are
tuned, a non-regenerative detector and two stages of transformer
coupled audio frequency amplification, the output stage being of
the push-pull type. The power supply system is an integral part
of the circuit.

Small auxiliary condensers called acuminators are shunted
across the first and second tuning condensers. They serve as a
means of sharpening the tuning when greater selectivity is
required. A small auxiliary variable condenser shunted across
the detector tuning condenser serves as a means of aligning the
tuning condensers so that they will track together.

The schematic circuit diagram of this receiver is shown in
Figure 2.

The Crosley Showbox Model 706 shown in the schematic
circuit diagram, Figure 4, is an 8-tube receiver including recti-
fier, employing the neutrodyne radio frequency stages, tuned
detector and transformer coupled audio frequency stages (the
second being a push-pull output stage). The second and third
radio frequency and detector stages are tuned. The volume on
this receiver is controlled by a variable resistance connected
across the primary of the antenna choke coil.

A Musicone or type F Dynacone loud-speaker should be used
with this receiver. For finer quality and greatest volume of out-
put, Dynacone type F is recommended. Type E Dynacone cannot
be used with this model.

ADJUSTING CROSLEY MUSICONE

Musicones should be adjusted so that the armature is cen-
tered between the pole pieces. If adjusted properly for operation
with a 201-A output tube, operating at 90 volts, the armature
may chatter against one of the pole pieces if the speaker is
operated with a 171 output tube at 180 volts. For proper opera-
tion with the 171 output tube, the armature should be readjusted.
To reach the adjusting screws on the older models, use a long-
shanked screwdriver inserted behind the cone. The adjusting
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screws of more recent models may be reached with a short
serewdriver.

Connect the speaker to the set with which it is to be
operated, turn on the current, and tune to a station. Insert a
serewdriver in the adjusting secrew. Turn the screw until the
Musicone just begins to rattle, due to chattering of the armature
against one of the pole pieces. Then turn it in the other direction

Teble Type

Console and
Tt Table -B’Pe

Fir. 5—How lo adjust musicones.

until the Musicone again begins to rattle (this time due to the
armature chattering against the other pole piece), counting the
number of turns of the screwdriver as you make the adjustment.
Finally turn the screwdriver about half the number of turns
required to move the armature from one chopping position to the
other. The Musicone will then be properly adjusted for the out-
put tube and output plate voltage used.
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