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TTRACTED to a recently opened new field of radio tel-
: ephony on the higher frequencies, many broadceast listeners
¥ and those experimentally inelined are beginning to exhibit
4 great deal of intercst in shorl wave radio phone transimission.
EMuch of this interest s being fostered because of the fact the
fgovernment has recently released a few short wave channels on
! 3 bwhich transmission by voice is allowed. In the past there were
‘ fiestrictions on voice transmission on the Jower waves and all of
f S work which has been carried on has been by telegraphic
fmeans rather than telephonic.

R T e ey

Covers Great Distances

This ficld is nzfurally atiractive because of the remarkable ree-
fords that are heing cstablished by amateurs all over the world.
ET0 supply the demand created by this growing enthusiasm, sev-
beral well known parts manufacturers have co-operated in the

On Jdesign of o short wave radio phone trapsmitter, whiclt may be
AP, i Ebuilt for approximately the same cost and with the same Jacility
illa- } s & good broadeasl receiver.  While this design is necessarily
will fof 2 low puwer Lype, it has been repeatedly demonstrated that
Jial. Eow power is sufficient to carry on conversation over surprising
rve - distances.
Built on Two Decks
O~ 3 . . . . .
E  Referring to the photograph in Figure 1, it will be noted that
bihe manner of construction in this particular transmitter permits
1 'theisolation of all parls carrying radio frequency currents to the
B gpper shelf, while all of the circuits associated with the power
| or voice currents are on lhe tower deck. This form of construc-
J tion insures that the masses of metal contained in power devices
guch as iransformiers, condensers and other metallic objects will
—
Figure 1. In this illustration is shown the rear view of the
Aero short wave phone transmitter, which is built on two
shelves, the power apparatus being on_the lower and the
actual transmitter itself on the upper
i

Aero Has Short Wave Radio
Telephone Transmitter

; Surprising Distances Covered with Low Power
1 Sets Under Average Conditions

%:.J%‘ﬁ‘ A

Figure 2, All controls of the short wave fransmitter de-

scribed in this article are grouped on the upper front panel

so that tuning of the set is guite simple. The modulation
indicator is located at the center of the lower panel

nat he in the field of any of the radio frequency coils introducing
logsos therein, Corresponding to the arrangement ol the circuits
in decks, the front controls arc alse grouped. Thus on the upper
front panel the reader will find controls for the tuning condensers
and the antenna current meter, together with the plate current
meter for the oscillator tube. On the lower deck will be found
the plate current meter for the modulator tubes, the molulater C
bias control, switch for changing from telegraphy to telephony
and the necessary binding posts for the key, microephone and
battery.

The circuit diagram is illustrated in Tigure 3. The radin fre-
quency portion of the circuit (on the upper deck) is the well
known tuncd-grid tuned-plate cireuit that has been used for sev-
eral years by amateurs, this preference being based on the fact
that it is perhaps the simplest of all transmission circuits to tune
and control. The only point of difference which might be noticed
ic the fact that where in most of the tuned-grid tuned-plate cir-
cnits the plate feed is in shunt, in this particular form of trans-
mitter the series feed for the plate has been adopted in order to
simplify the circuit and to prevent lasses previously encountered
in the choks coil when using shunt feed. On account of the high
voltages developed between the plate coil and the ground by this
niethod, it is necessary to use two condensers in series as a radic
frequency bypass, these condensers being of 0005 mfd capacity.

The Power Supply

The power supply consists of a Silver-Marshall 328 transformer,
which supplics the plate current, as well as lighting the fAlaments
of the oscillator and modulator tubes.  1n order to sceure a direct
current, which is necessary for tclephone operation, the high
voltage of the 328 transformer is rectificd by means of a No. 2721

(This transmitter constructed, tested and all illustrations made in our laboratory)
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Figure 3. The achematic circuit shown above gives all of the necessary connections for hooking up a sl}ort wave fransmitter,
which may be used for either radio telephony or telegraphy on the higher frequencies

Manhattan gas rectifier, whose output is fAllered by a Silver-
Marshall 331 Unichoke and Tobe high voltage filter condensers.
[1 will be noted that two modulator tubes are uged in conjune-
tion with one oscillator of the same type. This is in accordance
with the best practice and while the set is perfectly operable with
only one modulator, it is recommended two be used where the
hest guality of transmission is desired.

Amplifying the Speech

In order to operate the modulator tubes at maximum capacity,
it is necessary to amplify the output of the microphone trans-
former, 242, to bring up the spcech volume to the proper level
This amplification is accomplished by means of a 112 audio am-
plifier tube and a Silver-Marshall 240 modulation transformer.
The proper plate voltage for the 112 tube is secured by the drop
across the 25,000, 15,000 and 750 ohm resistances, the latter re-
sistance supplying the necessary prid bias for the 112 tube. Dur-
ing the preliminary experimental work a 226 tube was used in
place of the 112 and was lighted from the 134 volt winding on
the 328 transformuer. However, in view of the fact that a 6 volt
baltery was necessary for the operation of the microphone, the
same battcry was finally decided upon as a means of lighting the
112 tube. This brought ahout a quieter signal from the trans-
mitter. Accordingly the 134 volt winding on the 328 transiormer
is not used in this particular transmitter.

Construction of the transmitter may well commence with the
lower deck, layout detmils of which are shown in Figure 4. After
all parts have been placed on the lower deck in accordance with
the diagram in Figure 4, this much of the transmitter may be
wired and tested before going ahead with the wiring of the bal-
ance of the set. This lower shelf is affixed to the frame by nieans
of wood screws, all holes being marked on the template which
accompanies the kit, After screwing down all of the parts and
wiring them in accordance with the graphic diagram shown in
Figure 6, the power unit may be tested separately hefore pro-
ceeding with the remainder of the work. Tn order to do this the
unit is connected as it would be in operation with the micro-
phone, battery, etc., and the switch on the panel is thrown to the
"phone” position, Most of the resistance shown in the schematic

as a 2000 ohm potentiometer should be turned on. The tubes?
should all light properly and the modulator meter shonld jump
upwards when the microphone is spoken into. In order to check!
the quality of modulation, a spcaker should be connected across)
the modulation choke, the one shown at the left in the wraphic
diagram, Figure 6. The speaker should be connected by eans
of a long cord and placed in an adjoining room. lt may be:

necessary to close the door between the rooms in order to keep!

the speaker from transmitting acoustical encrgy to the micro-
phone and sctting up a continuous howling noise,
cquipment on the lower deck is operated properly, the speech as

heard by another observer at the speaker should be very cleary

and distinct. The 2000 ohm potentiometer should be adjusted:
during the test so that the speech is the clearest, at which time
the modulation meter on the lower front panel will indicate cur-
rent averaging from twenty to thirty milllamperes.

the effectiveness of the transmitter itself.

Check All Connections

The equipment on the upper deck should now De assembled,
in the same manner as that of the lower deck, after which the!

whole frame mav be put together with wood screws, attaching}
Then the remainder of §
the wiring governing the radio frequency section of the trans ]
It would be well in this section of §

the upper panel with its equipment last,

mitter may he accomplished.
the set to thoroughly test and check all connections before apply-|
ing high voltage.

After all the necessary wires have been run and the huilder is
certain of the accuracy of his connections, the oscillator should
he checked to see that it functions properly.
serted in the 110 volt 60 cycle light socket and the switch on the
front panel thrown to the “CW?" position.
this position, only the oscillator tube should light.

milliammeter. It is possible this current will be almost full scale,

but by varving the plate or grid tuning condensers the plate cur-
rent will drop back to approximately twenty or thirty milliam-j
peres at a certain point, indicating that the tube is oscillating}

When the

This test 13
cnly one for modulation efficicncy and bas nothing to do withy

The plug 1s in-3

With the switch in;
: On shorting
the “key” binding posts, current will be indicated in the plate!
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i Figure 4. The baseboard layout shown above represents th e manner in which parts should be placed on the lower shelf,
; where all of the power apparatus is located

bn connecting an anlenna and & counterpoise {or groand) and  on any wave baud hetween 18 and 180 meters, 50 that the ser s
gning the antenna condenscer, this plate reading will be increased  not rendered unserviceable by any =light changes in the wave-
fhen resonance is estalblished and at the same time some antenna lengths granted by the government.
farrent will be noated. 1§ the coupling lLetween the anteuna coil
nd the plate coil is too close, the tuning of the antenna will have .
tendency to stap the tube's oscillation. It shoutd not be fargotten that the operation of such a trans-
E Final tuning should alwavs be done with a wavemeter in order muitter in the United States requires a government license. De-
at transmission may be within one of the hand licensed by the  tails regarding the license amd the requirements for sccuring such
Rovernment for such transmission.  One of the features of the < license may be obtained by writing to the Radio Supervisor at
nsmitter described in this article is the fact that through the  ker citiea such as New York City, Chicago, San Francisco. At-
keterchaugeable coils made by Acro, the trausmitter may be (uned  ladta, Washington, Boston, Seattle, Baltimore and New Orleans,

Need Government License
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Radiophone transmisgion is licensed by the government on 1—Polymet 00025 mfd fixed condenser
the following bands: 4.69 to 3.35, 2068 to 214 and 150 to 190 2__Tobe 2 mfd 300 volt condensers
peters. I—Tobe 2 mfd 1000 volt condenser

Little is vet known by the radio enthusiast of the unbounded lo—Tobe 4 mid 1000 volt condenser

davlight pleasures awaiting him in the diversion to twenry meter
rudiophone work. Not that the other wave bands have not their
allurements, but the DX worker has alwars had to wait unuil
alter twilight to appease his appetite. This iz no longer true 1—328 Silver-Marshall power transformer
when he takes up radicphone work and uses the twenty meter 72331 Silver-Marshall filter chokes

band, which has a woudrful daylight record to give him.

1—Tobe 1 mid condenser

1—240 Silver-Marshall audio frequency tranzformer

3—511 Silver-Marshall tube sockets

The Laboratories of Aero Products, Ine., repert having held a
two-hour-runing  telephone  conversation with  Syracuse, New
York, on the afternoon of Saturday, January 28, The following
Maonday afternoon they talked over the tclephone with Bristel,

1—242 Silver-Alarshall microphone transformer
4810 Yaxler 10 ohm fixed resistors
1—2000 Yaxley 2000 ohni potentiometer

Conneeticut, and got a signal rating of R-8. 1—2L Yaxley 134 ahm resistor
Turning his attention to radiophone work, the DX enthustast 1—8100 Yaxley 100 ol resistor
will find Saturday alterncons and Sundays the ovccasions of his 1—03 Yaxlev 3-pole switch
greatest pleasures, 1—10 watt Polyniet 10,000 ohm resistor
List of Parts 1—10 watt Polymet 25,000 chm resistor
. . . ] 1—10 watt Polymet 150 ohm resistor
Purt« necessary to duplicate this transmitter are as follows: 1—10 watt Polymet 750 ohm resistor
1—Aero short wave transmitting kit, including r. 1. inductances g—LEbhy binding poests
and . | choke 3—Kurz-Kasch 4-inch plain dials

1—425 Weston thermo-amnreter -1 amp,
1—301 Weston milliammeter 0-100 mil.
1—301 Weston milliammeter 0-30 mil.
1—159 Frost desk microphone

H)—Ft. Corwico braidite wire

1—Acro transmitter foundation kit consisting of Micarta upper
fromt panel, cngraved lower front panel, frame kit for mak-
g stand

3—SI1.C Cardweil 0005 mfd variable condensers

2——Trolymet 002 mfd fxed condensers 1—I'kg. Kester radio solder
2—Tolymet 0005 mfd fixed condensers Miscellaneous—lugs, nuls, screws, etc.
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Figure 6. Every connection necessary for the completion of the short wave radio telephone set is shown in the graphic dia-
gram. Parts should be placed in accordance with the layouts in Figures 4 and § and the wiring should be performed in ac-
cord with the above graphic
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