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Proven features of past and
present engineering are embodied
in the new "HiQ-30" receiver, the

result of two years of intensive
"shield grid" laboratory experi-
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standard parts, while the "HiQ30" uses only specially designed
parts throughout, resulting in a
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The "HiQ-30" A.C. Phono-Radio
Receiver consists of a three stage
tuned band filter or pre -selector,
followed by a high gain three
stage screen grid tuned radio freuuency amplifier, a auper-scusitie
detector, a high quality intermediate audio amplifier, and a balanced
push-pull power amplifier. The
Mne tubes include a voltage regulator, a CX-380 rectifier, three C324 R.R. amplifiers, a C-327 detector, a C-327 first audio and two
CX-345 power tubes.
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The completely

shielded screen grid amplifier pro -

broadcast

frequencies,

yet

without the slightest instability or
regenerative distortion. Automatic
voltage regulation preserves the

tube efficiency and thus aids

in

maiing uniform volume level.
Thentain HiQ band filter

system pre-

selects the desired signal before
amplification. It is this new prin-

ciple which provides "flat -top tun-

ing," greatly increasing the selectivity, without side band cutting,
and

preserving the

radio

frequency signal characteristics re-

quired for perfect tone.
The complete set is built on

strong metal chassis with no
visible
ring.
The sub -panel
wiring, "unit" construction, and
factory assembly. wiring and testing of the filter and amplifier units
make the construction a very

simple operation requiring only
two or three hours oftime. The

radio phono-switch is mounted on

the front panel for convenience

t71.1'1"

Both the band filter and radio
frequency amplifier circuits are
tuned by a single illuminated knob
control vernier dial with kilocycle
graduations. Shielding has been
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ful shield grid production.
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mentation and a season of successThe "HiQ-20"

all

.1!°,01.,st,°,11V. be

of operation.
The "HiQ-30" operates on either

an inside or outside antenna. A
copper
screen tacked on to the
of the cabinet suffices for
local reception.

The "HiQ-30 Manual" which
lists at 25 cents contains complete
information on both the A.C. and
Battery Operated Model of "HiQ30" Receivers and Tuners.

The Complete 1929-1930 Catalog of Aerovox Products May Be Had Free on Request to

Aerovox Wireless Corporation, 70 Washington Street, Brooklyn, N. Y.
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harticle the A.C. plate resistance of the winding open is at least 10 times

output tube.
takeiiGt
the plate resistance of the tube.
To take a concrete example we The ratio of primary to secondary
designing this type of matching
assume that we are using an turns is obtained by taking the
transformer but the general prin- will
amplifier with a CX-371A tube in square root of (4,000 divided by
ciple involved is as follows:

the output stage. The A.C. plate 1,500) which equals 1.6 to 1.
resistance of the tube at 180 volts
When an output transformer is
plate voltage and 40.5 volts grid used as shown in Fig. 4 (see Nodary is designed to greatly exceed bias is 2,000 ohms.
vember Research Worker), it is
the A.C.
necessary to
plate resist use a bypass
The primary winding impedance
of the transformer with open secon-

of the

tube at the
lowest fre-

quency at

which a good
response is
desired.

The primary to sec-

ondary turns

ratio of the
transformer
required

is

obtained by
taking
square

the

root

of the number obtained
by dividing

condenser
"C2"

of

at

least 2 mfds.
to act as a

bypass for
the signal

current

across the

resistance of
the voltage
divider system so as to

prevent

coupling in

the power
supply unit.
The voltage
rating of

this con-

the impedance of the loudspeaker
The impedance of the given loud- denser must be somewhat higher
at the lowest frequency at which a speaker which it is desired to use than that of condenser "C2" in Fig.
good response is desired into twice in connection with the amplifier is 3, due to the fact that in Fig. 3 the
*NOTE-Readers
inn
1,500 ohms at 60 cycles. The coupling transformer should be de- voltage drop through the choke
signed so that its primary winding reduces the voltage applied across
impedance, with its secondary the condenser.
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When using high impedance
It is necessary however, in order
speakers, properly matched to the to get good results, to either match
output tube, the choke and con- the tubes carefully or to provide
denser coupling gives greater effi- some means of equalizing the difciency than the output transformer ferences between the tubes, by procoupling.
viding separate and adjustable grid
In the last few years, the method bias or plate voltage controls.
of using more than one tube in the
In a push-pull circuit, the tube
output stage has become very popu- and plate circuits are connected in
lar, as affording a means of obtain- series, so that the plate resistance
ing greater power output and less of this type of circuit for two tubes,
distortion.
is equal to twice that of a single
tube, provided of course that the
tubes are well -matched or are provided with adjusting means in the
plate or grid circuits to equalize
the differences in the characteristics of the two tubes.
Since the push-pull type of circuit increases the plate resistance
of
the output stage, and provides a
TO a+
POWER UNIT
further discrepancy in the matching of the electromagnetic type of
Fig. 5.

might be termed a series -parallel
arrangement, would have a total

plate resistance of a single tube

but with greater undistorted power
ouThtut.
pe

circuits shown in Figs. 5, 5A

and 5B are practically equivalent
to each other as far as operation is
concerned. If the choke "CH" in

and the filaments are connected together. One of the effects produced

former is

used

to

couple

speaker to the output stage.

the

by connecting two or more tubes
together in this way is to lower the
A.C. plate resistance of the output
stage, because such parallel con-

1/4 of the plate resistance of a
single tube when 2, 3 or 4 tubes

R.

16 mfds.

If the tubes shown

vide a high inductance of the order

of 30 to 40 henries so that its irnpedance is approximately 30 to 40
times that of the loudspeaker circuit, the greater part of the signal
current will flow in the external
circuit consisting of the loudspeaker which is shunted across the
choke coil in Fig. 5; the condenser

connected.
Under normal

conditions

of

operation, the condensers in the
loudspeaker circuits are not sub-

jected to any voltage except the
very small voltage that may exist
due to slight inequalities in the
system.

If either of the speaker terminals
should accidentally be connected
to the filament lead or any other
low potential lead of the receiver
however, even through the comparatively high resistance of the
hand of the operator touching both
a loudspeaker lead and a low potential lead at the same time, a

circuit will have a tendency to pro-

duce resonance peaks which may
be harmful, unless the capacities

respectively are used, provided that
Ordinarily
direct are large, at least two to four rnfds.
the plate resistance characteristics coupling of antherefore,
electromagnetic total in the circuit. This tuning
of all the tubes are the same.
of speaker to the output of effect of condensers in the speaker
The use of several tubes in paral- atype
push-pull stage, as shown in circuit is sometimes used to boost
lel in the output stage therefore Figs. 5, 5A and 5B is not desirable the response of a speaker at certain
results in a combination of much since all of these systems provide frequencies by producing resonance
lower plate resistance and provides an improper impedance match be- at those frequencies.
The disadvantage of Fig. 5 lies
tween the loudspeaker and the
plate resistance of the output stage,
for most efficient transfer of energy
at the lower frequencies.

units may be dangerous because of
possible shock, f the speaker terminals are touched while the unit is
in operation.
The use of a single condenser at

half of the push-pull stage.
In this type of circuit, it is necessary to make the primary winding of the impedance adjusting
transformer "T" high so as to prevent losses in signal strength. The
impedance of the choke "CH" must

-

shows the coupling of the speaker
to an output stage consisting of a
single tube or a number of tubes
in parallel.
Fig. 10 shows the coupling of the
speaker to a push-pull stage consisting of two tubes in push-pull
arrangement or push-

pull stage with each

of the output
tage consisting, of two

half

or more tubes in par-

circuit.

choke, condenser and
transformer type of
coupling may be used

circuit, the total impedance in the
circuit shown in Fig 6, using tubes
of the CX-371A type, which have
an impedance of 2,000 ohms each,
would be 4,000 ohms. To obtain
the primary to secondary turns
ratio of the transformer required

,"

The very low value of impedance

of this type of speaker however,
makes it absolutely necessary to

single tube or with two or more use an impedance matching transtubes connected in parallel. The former, between the output tube
one shown in Fig. 8 can be used and the voice coil of the speaker.
The usual connections used to
with a push-pull output stage employing two tubes as shown or with couple this type of speaker to the
a push-pull stage employing com- output stage of an amplifier are
binations of parallel tubes in each shown in Figs. 9 and 10. Fig. 9

allel.

The combination

OE.

TO -OF POWER UNIT

Fig.

10.

therefore be made correspondingly

of the tubes in each half of the higher than that of the primary

and in the case of high voltage

is therefore more suitable for use
with the practically constant plate
resistance of the output tube.

comparatively high voltage may be
placed across the condenser, and it

Since the total impedance of the
plate circuit of a push-pull amplifier, such as is shown in Fig. 6 is
equal to the sum of the impedances

in the fact tha the speaker terminals are at fa rly high potential

electrodynamic
by
the
speaker is more nearly constant
over the audio frequency range and
posed

9.

is therefore advisable to use condensers which will withstand the
highest voltage used in the output

A third system of connecting

Fagg 2

Fig

with the choke coil and condenser
no D.C. voltage measurable across combination, and the impedance
the two plates or across the termi- matching characteristics of the imnals of the speaker. The reason for pedance adjusting transformer can
this N naturally that both points be obtained by using the circuits
are equally distant, electrically, shown in Figs. 7 and 8. The cirfrom the "B -I" terminal to which cuit shown in Fig. 7 can be used
the centerpoint of the choke is with an output stage employing a

in that the use of capacity in the

tubes in the output stage is a combination of the parallel and pushpull systems. In this system two
or more tubes in parallel are used
TO BI in each half of the push-pull stage.
Fig. 5A.
Fig. 5B.
If four tubes, each having a plate
a system which is better matched resistance of 2,000 ohms were used
to speakers of the electromagnetic in such a combination, using two
types, because with this lowered tubes in parallel in each half of the
plate resistance, the output stage push-pull stage, the plate resistance
and the loudspeaker are better of each pair of tubes in parallel
matched at the lower frequencies, would be 1,000 ohms and the pushresulting in better loudspeaker re- pull, or series combination of the
sponse at those frequencies.
two pairs of tubes would result in

This means that the load im-

Toss

sections of the choke
coil "CH" are equal, there will be

The use of condensers in the

6.

5,000 cycles.

in Fig. 5 are well matched and if the two

speaker circuit does not add to the
efficiency of the push-pull system
Fig.

voice coil is only a few ohms and
in some cases only a small fraction
of an ohm at zero frequency and
is seldom more than 25 ohms at

ity of 8 mfds. in each
condenser or a total of

all three circuits is made to pro-

a

more at 5,000 cycles, the impedance
of the electrodynamic speaker

would require a capac-

roof

to

value as high as 40,000 ohms and

4 mfds. in the circuit

Fig. 5B.

TO Bi-

and increasing rapidly up

the condensers. To obtain a total capacity of

"Cl" and speaker as shown in Fig.
5A or the two condensers "Cl" and
"C2" and the speaker as shown in

nection of the tubes amounts to
connecting the plate resistances of
the tubes in parallel. This system
of connection (resistance in parallel) naturally results in a plate resistance that is equal to 1/2, 1/3 or

that of either one of

ci

I

to the output stage, this
In one system of using more than speaker
of circuit does not increase
one tube in the output stage, two type
actually decreases the low freor more tubes are simply connected but
quency
response
an electromagin parallel, that is the grids of all netic loudspeaker of
of the usual type,
the tubes are connected together, UNLESS a proper
output transthe plates are connected together

"Cl" in Fig. 5A, protects one of the to divide twice the plate impedance the speaker to the output stage, this
terminals but not the other. To of the tubes, or 8,000 by the impe- difference consists mainly in the
fully protect the speaker terminals, dance of the speaker or 1,500 which wide difference between the impetwo condensers should be used as would give an answer of 5.33, and dance characteristics of the two
shown at Fig. 5B. In this case take the square root which gives types of speakers over the audio
however, the two condensers are the primary to secondary turns frequency response range.
in series and the total capacity in ratio as 2.3 to 1.
Whereas the impedance of the
An ideal coupling system, com- electromagnetic speaker is very
the circuit is naturally reduced.
If both condensers are of equal bining the advantages of separating high to start with, being of the
capacity, the capacity of the two the D.C. and signal components of order of 1,000 ohms and more at
condensers in series will be half the plate circuit which is possible zero frequency (direct current:

total plate resistance of 2,000
ohms. In other words, four tubes
connected as described, in what
a

to couple such a circuit with an
electro-magnetic type of speaker

having an impedance of 1,500 ohms
at 60 cycles, it would be necessary

'to

advantage in dy-

namic speaker output

circuits by introducing a choke and
condenser between the output tube

winding of the transformer so as and the coupling transformer, as
to pass most of the signal current shown in Figs. 7 and 8.
through the primary of the transThe use of this system allows
only the signal current to flow
former, "T".
The essential difference between

the electromagnetic speaker and

the electrodynamic speaker has already been mentioned in Part 1 of
this article, which appeared in last
month's Research Worker.
From the standpoint of matching
Page 3

through the primary winding of the
coupling transformer and keeps the
flow of the heavy direct current in
the plate circuit out of the primary

winding of the transformer where
it would tend to saturate the core
and prevent faithful reproduction.

