o By PAUL M. MILLER

ecoming more popular with
> piano owners every day. Many
thrilling tones are produced by this
versatile electronic musical instru-
ment. Although the owners of these
fine instruments are seldom ac-
quainted with such technical terms as
“oseillator drift” and ‘negative pulse,
they do recognize that the tone is
“flat” or “off-key” and look to a radio
repairman for service. Solovor owners
hesitate to entrust their instrument to
just any radio serviceman that hap-
pens to be handy. They would rather
(and who can blame them) be assured
that the man who gets their Solovow
to ‘repair or adjust is thoroughly fa-

r i‘ME Solovux piano attachment is
b

.miliar- with-its operation and main-

tenance.

There are two models of the Sclovox -

—the old and the new—the Model J

and the Model K. Basicaﬁy they are

similar,

The Model K- has a few circuit
~changes that eliminate some of the
oscillator adjustments, and has a new
family of clarinet-like woodwind
tones, controlled by a “Mute” key.

The modern Model K will e dis-
cussed here.
The Solovox is essentially an oscil-

iator, and it all starts out with the

68J7 oscillator tube. This one tube
controls all the notes on the keyboard.
The oscillator operates at the highest

octave of the audio frequencies that:

the instrument features, from 2093 to
3951 eyeles per second.

Fig. 1, the wiring diagram, shows
the keyboard and the oscillator cir-
cuit. The keys are attached to the
tuning condensers grouped in series at
the extreme left of the diagram.

Pressing any key inserts a certain
amount of capacity into the oscillator
grid circuit and tunes the oscillator to
a particular frequency. Note that all

similar musical letfers on the key-
board in the three octaves are paral-

leled and note alsc that the low, mid-
dle, and high octave sections of the
keyboard are each attached 1o a sep-
arate tuning contact bar. The reason

for this js jmmediately apparent real-»

izing Lhat a1l keys of the three octaves

of the same letters are in paralle] afiG
’weulé produce the same note when

I4

The Solovox keyboard installed
on a standard upriqht piano.

pushed down, if a tuning contact ba

! connected to a frequency divider wer

not present.

The note “C” (the first key) is th
lowest frequency of the oscillator; th
note “B” (the last key in the octave
is the highest frequency produced b
the oscillator. The twelve condenser
that tune the oscillator to the third o
highest octave are all located in th
“Yibrato box” attached to the key
board. Examination of the diagram i
Fig. 1 will reveal that in any octav

_on the keyboard there are twelve key

but only eleven contacts.

Key “B” in each octave has no cor
tact.

When any one of the three “B” key
are depressed (or when no key is de
pressed) the oscillator is tuned to th
‘highest frequency (3851 e.p.s.). Th
“C" keys- tune the oscillator to i
lowest frequency (2093 c.p.s.)

The oscillator tuning coil T in Fi
1, is the main tuning control of tr
Selovox. A powdered iron slug
moved in and out-of the.core of tI
coil, varying the inductance and ther
fore the frequency of the 6SJ7 osci
lator.” The only difference betwee
this oscillator slug-tuned coil, and ti
oscillator coil in a receiver is that th
slig has a long shaft and a knob ¢
the end that extends te the outside
the cabinet so that the owner ct
“raise or lower the pitch” of tl
instrument. This_ is often necessa
because few pianos are in perfect tur
Age of the piano, condition of pial
and other factors will cause a notic
able différence -betweerni the planc: &
the Solovox—one of them will sow

{Continued on pdge 83)
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Fig. 2. Wiring diagram of the tone cabinet of the Solovox Model K.
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flat. This oscillator adjustment per-
mits the user to tune both to a har-
monious balance.

The “Vibrato” effect is one of the
outstanding features that make the
Solovox a musical instrument instead
of merely a multi-toned oscillator.
Any audio oscillator operating at a

. fixed frequency produces a pure solid
note. In the Solovoxr the individual
notes seem to quiver or vibrate, pro-
ducing a musical note that is pleasing
to the ear. The vibrato effect is in-
corporated in the Solovox by means
of a coil with a movable iron core
connected to a reed that is driven back
and forth rapidly, like an automobile
vibrator reed. This varies the induct-
ance of the coil in regular and even
amounts. This coil is connected to the
tap on the master oscillator coil and
thus varies the frequency of the oscil-
lator.

The reed is started automatically,
that is, when the volume control is
pulled out to start the instrument op-
erating, it starts the reed vibrating
and the magnetic drive keeps it going.
It is a silent mechanism. The vibrato
reed and its associated circuit can be
seen in Figs. 1 and 3.

Each frequency divider divides its
input frequency in half, producing a

Close-up vlew of the Solovox keyboard as }i is attached o the plano,

and narrow negative pulses to actuate
a symmetrical feedback tripping cir-

The Frequency Dividers
The output (2093-3951 c.p.s.) of the

master oscillator is fed toc a geries of

...... er oscillator is fed to
frequency dividers connected in cas-
. cade fashion.

Fig. 3. Wiring diagram of the Solovox keyboard u

note one octave Tower than it§ input
note. Looking at Fig. 1 it is seen that
each frequency divider stage is com-
prised of three triodes. In the first
stage.the 6J5 triode acts as a driver
and pulse rectifier, supplying sharp

.

cuit made up of two triodes in one o
envelope (6SN7). The driver of the e
balance of ‘the stages is one half of )
a 6SNT.
Either section of the twin triode can
(Continued on page 136)
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A COMPLETE LINE OF

- ASTATIC

Long-Playing PICKUPS

and CARTRIDGES

that includes JUST WHAT
YOU'RE LOOKING FOR/S

PLT-23 CRYSTAL
TRANSCRIPTION
PICKUP

WANT a two-in-one pickup that plays

the simple switching. of cartridges . . .
the change in a few seconds? Or, perhaps you are looking for comparable
reproduction._quality, with more emphasis on economy? Regardless of

, F1.;3 CRYSTAL
PICKUP

" 510-QT-33
CRYSTAL PICKUP

400-OT-33 CRYSTAL
TRANSCRIPTION
PICKUP

both LP and 78 RPM Records with
so simple that a child can make

or magnetic-type units . . .
needles, metal, sapphire or diamond . .

precision engineering and construction,
permits mention here of only a few.
giving complete information,

i ?
ment Line? Astatic Crystal Devices

Manulfactured Under Brush
Development Co. Patents

isted in the Radio Indfiiry R

whether your requirements peint to cariridges émipl
whether you prefer permanent or replaceable

. whaiever the conditions to he met—there now is a unit of Astatic

illustra-
tions, on the Astatic Long-Playing Equip-

oying ceramic-elements

The Solovox'l' -
(Continued from page 63)

‘be conducting at aﬁy» one pér’ticular
. moment.. When one triode is conduct-

ing, it is drawing plate curfent and
the resulting voltage drop across the’
plate load resistor biases the other
triode to cut-off and holds it there
until the driver sends another nega-
tive pulse to the grids of the twin
triode. Since one triode is already in
a cut-off condition, this negative pulse
will have no effect on it, but it will
drive the other triode to cut-off con-
dition. When this triode suddenly
stops conducting and therefore stops
drawing plate current, a positive pulse
is produced at the plate terminal of
this triode.

This positive pulse appears zt the
grid of the second triode and it starts
to conduct. The instant it starts to
conduct and draw plate current, a
negative pulse is produced at its plate
and this negative pulse is fed back to

. whether cost is first or secondary

that will exactly fill the bill. Space
Why not write for new brochure,

] COnPOR

CONNEAUTY, OHIO

Note how specially devel-
oped sturdy Current Con-
ductors are plugged into
iron. Heat is thereby con-
centrated in Thermo-Cell.
Air spote minimizes back-

flow of heat, thus ossuring
o ¢oolhandle ot all simes.
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UE .- INCREASE “SPEED . AND

_ EFFICIENCY iy the SLIM JIM:

|

d you'll never go back to old;
ey ha§~hqndlad \cnﬁqu'e&
M M XSM}\DE 10

MOST EXACTING. CON-
TINUOUS 2d4-hour,
DUTY REGUIREMENTS, 1.4

WEIGHT
OF HON

SJOBBERS! atany choice arras opea. Write for detabis.
Wnit ax pictured above-—complete—$14.50 1igk. tess transg.
former—for G-wolt hattery- $9.9% list.

For v

, General
Servicing
Jewelry

Instruments

SLIM HiM Therma-Cel
hends ate equipped
wiih the new “Tilme
tzod” Hp—u spectal
precess developed by
us — fo prevent scale
from oxidation, hom
“frnexing’” the fip In |
the hood. This odded ©
testuse wizo Indre

the life of the tip from
$ to 10 times long
The . SLIM M k
never “broken down,
sither in the Tield”
or under the righd
test conditions b cur
1aberatory.

The SLIM JIM &
tdeat for wse In
emetgency. - The
fron can be pur
chazed without
the Lansiormer,
and with battery
clips, for uze on
any Gwolt bot
fery. Write fot
details | te Deph
PR

ET THERMAL DEVICE CO.

" 2173 86th STREET TBHOOKLYN: N Y.

the grid of the first tube to insure a
cut-off condition until the next cycle.

The next input pulse from the driver
will have no effect on the first triode
(this time) but drives the second tri-
ode to cut-off and then starts the first
triode conducting. From this it can be
gseen that two input cycles are neces-
sary to produce one output cycle. This
looks rather complicated as it is
written in a lot of words, but follow-
ing the action on the diagram makes
it very simple.

The output of the second triode in
any divider stage is fed to the grid of
the driver of the next stage. Note that
the coupling condenser values are
doubled in the progressive stages as
the frequency is halved.

Now we press a key on the keyboard,
a “C” key for instance. Any one of
the “C” keys we push down will tune
the oscillator to the same frequency
by inserting the .0244 pfd. condenser
in the strip of twelve, and tuning the
oscillator. The oscillator is oscillating
and activating all of the fregquency
divider stages. Let us assume that the
audio system is silent for a moment—
waiting for the system fo select one
note out of many that are ready to be
admitted, while we follow the path of
the note that we chose.

Underneath the keyboard tuning
contacts on the diagram are the “Con-
irol Contacts” If we depressed the
“ key in the lowest octave, the No.
3 or lowest octave relay is actuated,
and all of the frequency dividers are
tuned to “C” by the capacitance that

is thrown into the grid circuit of the

68J7 oscillator tube.

Off the plate of the second frequency
divider comes the signal and down to
the low octave section of the “Register
Controls” through a 47,000 ohm resis-
tor and through the relay to the grid
of the preamplifier tube and. on .into .
the control tubes to the audio output
8K&'s. At the same moment we pressed
the key the low octave relay vent



into operation and removed the cut-
off bias from the control tubes-—per-
mitting the signal to enter. This
action is described in detail later in
the article.

Sound Efiects

That note we just released through

the Solovox was a single note (for pur-
‘poses of explanation). Now hew do'we
. get those beautiful organ tones and
other sound effects that create depth
and fine tone qualities? When we de-
pressed the key to send our “C” note
on its way through the circuit, we also
tuned all of the frequency dividers, as
noted before, to “C’—but in different
octaves. The output of the rest of
these dividers is not used at#present
but if we want the above effects all
we have to dois to add the output of
one or more of these dividers to the
preamplifier input by pressing the
“Contralto,” “Tenor,” “Bass” buttons,

BEST BUYS—KITS—PARTS—ACCESSORIESRicis

POWER SUPPLY FOR
ANY 274-N RECEIVER

Here it ig—at last] Just plug it into
the rear of your 274-N RECEIVER
. . . any modell Complete kit, and
black metal case, with ALL parts
and -diagrams. - Simple and easy io
_ build in a jiffy. Delivers 24 volts
plus B voltage. No wiring -changes
Designed especially for the 274-N

o be made.

L
‘recelver. All conversion parts included. (Resistance-

$6.95)  Sipndard model has choke

Kit

filter
ﬁl.ter
BC-454—3—8 MC.,

Brand new sealed cartons with tubes, diagram and
instructions included, for converting to 10 Meters.
$5.95 ea.

NLY . o ie e s e s

VHF SURPLUS TUBES

FILAMENTS TESTED
BEFORE- SHIPMENT!
ALL BRAND NEW!

826 UHF Triode. Full ratings
(86 watts output) up to 250 mel
1000 v. plate @ 125 ma. Get
real power on 2 meters with a
pair of these tubes. Al tubes
BRAND NEW! Get yours NOW at
only “78c ea, or 4 for $2.40.

RCA 8012 VHF Triede. TAN-
TALUM plate and Tantalum gridl

SIGMA HERMETICALLY SEALED
7000 OHM SPDT RELAYSI

Operates on 1 ma. current change.

This relay reguires no maintenance as
all moving ‘parts and contacts are in
a VACUUM! Manufactured by SIGMA,
this relay spells TOPS in performance.

Contact - ratings, amp,. . Used  in

photoelectric eguinment, remote con- -
trol, receivers, etc. Heavy wire lead

connections, épade bolt. mig. simpli~

fes installation. Govt. cost many times

our-low price of only $1.95 ea. 10

for $17.00. 5

SIGMA PLUG-IN RELAY (not plctured) 2,000
olimiieoil.” Contacts SPDT amp. - Plugs inio
standard. 5 prong’ tube socket. Enclosedin alumis
num ean 135X M 7x 2% 70 - Exeellent mulii-purs
pose relay, A BUY AT $1.50 esn. or & for $6.285/

ELECTRESTEEM HEATERS.
60 9% DISCOUNTH FORMER PRICE
$37.35 NOW ONLY $14.94 ‘ea.
ggl‘;v\; ‘A FEW ON'HANDI. ORDER

Brand, New'  110v. 900 ‘watt
Portable Electric STEAM heunlers
mude by  Electresteem . Radiator
Corp, Measures 207 x287 X734,
Nigkel-chrome .element. Steel
shell; bonderized against rust, Wt

v 397 1bs,” T Rasy Utocarryl U Witer
boiler ‘holds 2 qts: water. Just plug it in} Under-~
writers - Lah. approved. :Operates on AC or DC.

Oven: Baked Enamel Pinish. No moving parts to
get out of order.:Gives man-size heat at low power

and the signals (an octave apart) 35 watts ouiput. 40 watts Blate | consumption. ONLY $14.94 ea.
| issipation, Used as ose. or amp. -
come through the 47,000 ohm resistor, PR Sithas(1000v. @ Koms ] | SMALL PRECISION LATHE—110-V. A.C.
mix with the original signal, and the up to 600 MEG! Double plate
. . . and grid connections allow bal- 0 FORMERLY
composite signal goes on into the pre- ;xvnced cificuig d«;;@f{zn. Hi;:th l~;q'- SOLD FOR
. . . ines n 81 1 8 neutraliza-
amplifier input grid. tion. 3.1'1. sd;n’vf’ é“i‘lenment reducea $60.75
3 filn t les i t ce.
Naturally if two keys are pressed Brand NEW! Reg. price. 514.50. NEW LOW
on the keyboard in any octave, some Surplus price while they last, only PRICE NOW
. en $2.45 en. or 4 for $8.40. At &
tindesirable riotes would be created if v gy Beand pe $41.50
i i WE316A VHF Triode. Bran .
it were not for a section of the relay NEOT oo tonly cilled the “door- & aman Sethe tor

that prevents this by selecting only the

Between the preamplifier tube and
the volume control on the diagram is
a switch labeled “Mute.” It is shown
in the normal position in the diagram,
grounding the 6H6 cathodes. Throw-
ing the . switch .on. disconnects the
diodes. The odd harmonics of the fre-
quency dividers, which sound like a
clarinet, are then produced.

Following the preamplifier is a
group of -condensers, resistors, and
chokes and the controls labeled “Deep
Tone,” etc., that insert various com-
binations of resistance, capacity, and
inductance into the line to change the
characteristics of the signal going to
the power amplifiers. For instance;
the “Full Tone” contact attenuates
some of the high frequencies but does
not affect the low or'medium frequen-
cies. Other combinations affect the
“curve” of the note in other sections.
Similar to the tone and treble controls
in a radio or public address system,
the effects are very pleasing to the
ear. .

Remembering the “vibrato,” mag-
netically driven reed, we can readily
appreciate the range and tone of the
Solovox. . This vibrate reed might be
compared to an FM sweep generator,
but mechanical in operation and in
the audio frequency range.

Conireil Tubes

Almost any amplifier.will pick up’

and amplify’ hum, mierophonies, and

other noises of an undesirable nature,

but in the Solovox, a unigue circuit
arrangement prevents any such dis-
turbances from sounding through the
speaker—when no key is pressed the
Solovox is perfectly silent. The nor-
mal cathode voltage on the 85K7 con-
.. trol tubes is .75 volis positive cui-off.
Becember, I848

knob’ this triode is_outstanding

for VHF. 80 watts plate dissipa-
tlon. Used as eoscillntor to 1000
MEG. 450 plate. @ 80 ma, 72

watis output nt 6500 MEG! Ref.
price $18.50. Our very low price
79¢ ea. or 4 for $3.00.

WE717A PENTODE, Hams
* know-this tube’siability to ‘‘soup
up”’ any. receiver.” Has transcon-
ductance of 4,000 and is directly
interchangeable ‘with 6SK7. Low
loss. base..and . ultra-short leads
allow:ithis tube to function hetter
at high frequencies. ALL BRAND
NEW! Orig. cost $3.75 ea. Your
price 98¢ ea. or 4 for $3.285.

8298 TWIN BEAM TETRODE.
This well known: tube is ideal for
applieation ‘at VBFE. Full output
(BT watts) up ‘to 200 MEG!
TEQv. plate. @ 240ma.: 6.3y, or

12.6v. filament. BRAND NEW!
Your, Cost $3.95 ea, or 4 for
$13.50.

CERAMIC SOCKEY for 8298,
832 ete. 49c¢ ea.

832A TWIN BEAM TETRODE.
(Not -pictured) 26 watts output
up to 200 MEG! 750v. @ 90
ma. 6.8 or 12.6v. fil. BRAND
NEW!

$2.50 ea., or 4 for $8.40.
OTHER TUBES MOT PICTURED

807 Beam Tetrode, This  popular tube hardly
requires. any_explanation, One’of the most popular
tubes for r.f. application.; Brund wrew. $31.12 ¢n. OF
4 for $3.95,

810 Power Triode.
hatsel  BT75 watts. output up to 8 mel  Carbon
anode, . Grid out of side of envelope for max. h.f.
efficioncy. BRAND NEW! Only $5.95 en. or 4 for
$21.95.

815 Twin Beam Tetrode. Full ratings (66 watts.
output) up to 125 mel  Requires only (18 watt
grid driving power for full autput. A very versutile
tube’ formost “any “hifl application. Brand news
Only 3250 ea. or 4. for:.$9.20.

NAVY SPARE-PARTS CHEST
WITH MANY FINE PARTS

& AL Teast $2B.00 worth ol
BRAND NEW, excellent parts,
apd o a - plywood chesty gray
taeguered,. with it vompart-
mient, handles and.hasp,. st a
wive-away price, . $4:95 net!
Chest ' containg audio “ximrs,
chokes, many standard resist-

i 4 it com-

t

1372 ELLIS ST.

densers; coils; relay parts, wire-

wound  rheostats, 3 Type: 78

Tubes, 2 Type 77 and 1 RCA-1642. EVERYTHING
BRAND NEW! VERY. FEW ON HAND. -

Alr-Maill ivouriorderii i, L Lol e

This tube isaa real power- o

radio ‘shops, lewel~

ers, laboratories,

B - dentists, hobly.

erafters, modei makers, . machine shops, schools, eic,

Aulomalic Feed, Work capacity 87 between coenters,

Swing over bed 27, Counstructed. of steel and cast iron,

Accurately muehined and finlshed.,  Fan-Cooled  Motar

mounted inside the base, Complete wilh 1147 face

plate, .2 luthe. centers, tool post and rocker, one lathe
dog, one teool-bit and test rod.

COMPLETE ACCESSORY KIT
Including 4-jaw chuck, drill chuck, centerwcountersink
drill, 2 tool-bits; -2 lathe dogs, 1 face plate with 8
gg;iled and %appcﬁoéw‘lgﬁ. gn'lsgléets. 1 cn!‘iet chuck, 1
en _ wrench, 36.25. NEW
PRICEONLY “$24:50: $ s Low

IMPEDANCE MATCHING
TRANSFORMER

- . . Ch any_low img

high impedance, Vi mpact, has stand

glug attached “for "inserilon ‘into a stand
eadphone jack In receiver. - Jack on front of

fi-impedance matching . 'box,  accepts - standard
headset  plug. - Make ‘use -of “your  low im-
pedance headsets. . ‘Get yours while guantity

Tasts. AITBRANDNEW! 2 for$1.18 POSTPAID,

(ANDSET FidNezps

in Hack crackle Finish

/ REST~ PHONE

Snaps on your
receiver in 5 seconds!

® Balances on the shoulder

postpad c$' é?

B The ¥1 or New Model Re-

ceiver requires’ iaa Fd

Rest-A-Phone, The E-1.0r Old Model Re-
ceiver requires . anE-L

:Rest:A-Phone.

% 4-HOUR MAIL-ORDER SERVICE. WE SHIP ANYWHERE.

20% DEPOSIT MUST ACCOMPANY ALL ORDERS, BALANCE €.0.D.

OFFENBACH & REIMUS CO,

SAN FRANCISCO, CALIF.

PHONE~ORdway 3.8551




LOOK at these

BIG

VALUES!

3-Post iniermix Retord Chhhger

Made by Seeburg for a pro-
minent manufacturer. Has
all the BIG features. 10 and
12" records may be inter-
mixed. Automatic stopturns
off changer after last record.
Control switch for reject,
automatic and manual, “off””
and ‘‘start’’. This is one of
the finest changers ever made. Pickup arm complete
with Astatic QTM cartridge. Perfect for 3 50

2620

either replacement or for building your
own high-quality record player. . Only

MAGNETIC PICKUP ARM

Hi-impedance magnetic phono pickup arm. Has vari-
able adjustment for low record wear. Pro- 39
vides highest quality outpat. Priced farless $ ]

than cost of many inferior units . . . . —

455 KC 1. F.Transformers

A' real puy in standard replacement units. E ﬂﬂ
8" x 134" square. Stock up now! 38¢ each. $ l

Bforonly . . . . . . o . - . ——
NN NSNS

Maaa ~

SAVE MONEY on PARTS KITS

AN

This bias voltage is obtained from the
resistors forming the voltage divider
attached to the cathodes, the 5000 and
6000 ohm resistors.

When a key is pressed, the relay
shunts the 6000 ohm resistor with the
resistance ‘of the relay ceil, reducing
the bias voltage to about 55 volts and
the control tubes are no longer cut
off, and the “gate is open” for the note
to pass through.-

The 15 pfd. condenser in parallel
with the divider prevents surges,
plops, and clicks and makes the entry
and departure of the note into the con-
trol grids smooth. Fast attack and
slow attack is obtained by throwing
the .1 pfd. condenser in series with the
cathode in or out of the circuit.

Although the depressing of any key
throws this cut-off bias off the control
tubes, it determines only the matter
of signal or no signal, and not how
smuchk signal. This is taken care of by
the volume control which is also part
of the voltage divider furnishing bias
to the control tubes. This group of
resistors in parallel determines how
much  operating bias and therefore

nary volume control and not subject
to the vagaries of such. -

‘A variable control of minimum vol-
ume and maximum volume is incor-
porated in series with this master
volume control and is set for the cus-
tomer’s preference. They will vary
according to the customer and the
location of the’ instrument. These ad-
justments may require setting (reset-
ting) if the Soloveox is moved, for
instance, from the living room of a
private home to a large auditorium
with quite different acoustics.

Full understanding of “How It
Works” will enable most servicemen
to satisfy many of the customer com-
plaints that will arise—by making a
few simple adjustments that the cus-
tomer does not know about, or has
forgotten. Often the instruction book
gets lost or mislaid and the owner
brings the instrument in for service
rather than trust to memory.

Any serviceman who plans on going
out after Solovox business, and there
is plenty of it, should have all the
dope before attempting any repairs or

(l) 100-asstdomica tail $1- QL

and lug types. 000005 to .01. mid . .. 1.d3
(2 40 asstd, push-on knobs for knurled $] 29
shafts, Red, green, walnut, ivory . . -
£\ 25 asstd. 10 and 20 watt vitreous
A/ enameled resistors. Values up t0 $7 RO}
500 ohms. No two alike . - . . - . . 1.04
(4) 100 asstd, 1/2-1-2 watt carbon re~

gistors. All RMA color-coded. Most
popular values . . ... ..o L 51 .4 9

ORDER BY KIT NUMBER!

Valve of the Year!
100 MICROAMPERE METERS

Made by Simpson especially for use in famous 1-166
Test Set. 100 microamp full-scale deflection; 1000-ohm
internal resistance. 3" round bakelite case. Scale is
calibrated for ohms, DC volts and 'AC volts. Com-
plete with diagram for volts - ohm - millia-

meter. Brand new and worth several times 5550
this low price . . . . . . ——

REPLACEMENT HI.TER' CONDENSERS

20-20 mfd 150 WV DC (4leads) 48¢ each—10for $4.50
8- 8 mfd 450 WV DC (3leads) 48¢ each~10for $4.50

LINE CORD SPECIAL

6 ft. brown rubber cord with brown $-lﬂu
—

bakelite plug. Finestquality atlowest
cost. Have 'emon hand. 13¢ each, 10 for

SPEAKER VALUES

5" PM, heavy duty type; 1.47

oz. Alnico 5 magnet; %’ voice $" 40
coil. Rated b watts. ONLY —
4" % 6" PM, Alnico 5,1 oz, mag- $] 40
1 net. Finereplacementspeaker —

8 PUBLIC ADDRESS
I SPEAKERS

107 PM, 18 oz. Alnico 8 mag-

b net, Hated 10-12 watts . . .. $4!}'§
12" PM, 6.8 oz. Alnico § mag-

net. Rated 14-18 watts . . . $5%

12" dynamic speaker with 500-chm field, Rated 3895

15 watis. Excellent tonal response. A bargsain s

ORDER FROM THIS AD!

Select what you need from the big values listed here
—and send your order now! Quantities are limited.
Send 25% deposit with order. We ship €. O, D, for
Balance, all-adyvertised items F.0.B; Chicago. GET
YOUR NAME ON OUR MAILING LIST, We carry
complete stock PAcquipment—BOGAN, MASCO Am-
plifiers—Shure, Turner Mikes— University Speakers,
ete. Write for complete list. .

NATION WIDE §AD0
gandolph Street
&, (LLINOIS

{the Service!
572 W.

regulates the gain. It is not an ordi-

adjustments.
—30-

Radio Serviee
(Continued from page 57)

Television service will tie-in
fectly with your regular work, pro-
vided you have the equipment and
knowledge necessary. Charges for this
type of service will be high, in ac-
cordance with the high cost of the sets.
Installation of television antenna ar-
rays is a business by itself!

Test instruments are all expensive.
Some of them are out of sight for most
of us—but—please select the best you
can. Stay away from these bargain
testers, the pretty but cheaply made

per-

Fig. 5. Another view of the test ben
mentis the workbench surface is kept cl

ones. A good instrument, though cost-
ly, will be accurate and last longer,
and will add to your prestige as a
radioman.

The following is a list of instruments
for the up-to-date service shop. They
are suggested as a means of fast, accu-
rate and profitable work. The well
equipped shop should have; a test
speaker, a v.t.v.m.,, a signal generator,
oscillograph, tube tester, and a sweep
signal generator (for television).

In addition to these instruments, the
shop should have a portable tube
checker and multimeter. These can
be of the cheaper variety as they are
used for outside work and are sub-
jected to much abuse. 30

ch. By panel-mounting all test instru-
ear and the servicing work is expedited.

RADIO & TELEVISION

[Py
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~-invented by Laurens Hammond, crea-
tor of the Hammond Organ and the
*Novachord, and expressly designed as
a musical supplement to the piano—that
even a  child’ can play perfectly. Operated
entirely by electricity, the Solovox is a
3-octave keyboard which is attached to the
piano so that the fingers of one hand can
casily span the 2 keyboards, A total of 12
control tablets give the Solovox a 6-octave
range as well ‘as an indefinite wariety of
tone colors, and being smooth, sustained and
capable of “swell,” its tone colors make an
effective contrast to the percussive brilliance
of the pianc. A knee lever controls the
volume. A slim tone cabinet containing the
electrical equipment, -including the loud-
speaker, is set alongside a vertical piano or
wnderneath o grand piano.
This instrument represents a new source
of income for Servicemen and Servicemen-
dealers.

MODUS OPERANDI

All the notes of the Solovox are controlled
by a single radio vacuum tube master osgcil
lator {see diagram) operating at one of the
12 audic frequencies in’ the highest octave
of the instrument (2,093 to 3,051 cycles).
Each “time a key iz depressed, a switch
under it tunes this oseillator to the pitch
associnted . with ihe key in this hi
octave range. Thiz oceurs: regardles
whereabouts on-the. keyboard the playing
key s 4 d.  Thus, whenever any one
of the “C7 keys is depressed, th
is tuned to 2,098 cycles, which iz its lowest
frequency. If any “B” key is ks it
frequency will be 8,851 cyeles, which iz s

. highest freguency. .

The output of this master oscillator con~
trols the “frequeney ‘of another oscillator
called the: buffer oscillutor ~which operates

THE Solovox is a new 14-tube instrument

at the same frequency as the master oscilla-

tor. The output of thiz first controlled
(buffer} osciliator in turn controls the fre-
queney of a second controlled ator, so
interconnected with the fivst as. to oscillate
at ‘one-half the frequency of the first oscil-

Music's

e ‘Novachord'—
* 7, Radle-Craft, Ap

L Bee “Announ
New 163-Tubs ‘Baby

290

THE ELECTRONIC
Latest Radio- Musical 'ﬁd'jzmci‘ to

Jator. This new frequency corresponds to a
note of pitch one octave lower than the
first’ controlled oscillator.

Similar cascaded oscillators provide pitches
of 2, 3, 4 and 5 octaves below that of the
master oscillator. In this way, each time
the master oscillator is tuned to some one
of its 12 possible frequencies (one for each
note of the secale), each of these 6 con-
trolled oscillators immediately follows it to
produce outputs wwhich are the lower oc-
taves: of this piteh, to form a series of 6
frequencies in exact octave relationships.
Now .the particular oscillator outputs de-
sired for passing through the amplifier and
speaker, depend upon the particular play-
ing ‘key depressed (for instance on which
one of the 8 “C" keys) and also, upon which
of the “BASS-TENOR-CONTRALTO-S0-
PRANO"” controls are employed.

The =zelection  of the' desired oscillator
oceurs when. a second contact under each
key closes. This second contact operates an
electrical relay having contacts to make
the .desired oscillator selection. It is to be
noted that there'are 3 relays, one of which
is common to each of the 3 octave groups
of keys. Thus, we see that a playving key
functions in 2 ways—Ifirst, it tunes all of
the osciflators to the pitch of the key being
depressed, and then: selects the output of
srticular sub-ociave fregueney con-
oscillator, desired.

ther funetion of the seco
t it the signal

7' conirolled rate of atfack,
pe-musically abrupt. Tuned
al cirenifs and tone controls follow,

controll the gquality of tone over a
wide .range.

The effect of the “MUTE” iz produced by
sing the signal through a vacuum tube
operated non-linearly so as fo suppress the
sharp. curvature of its input wave, and
thug render the tone more mellow. :

PERMEABILITY TUNED

The “VIBRATO" effect is produced by &

vibrating veed {which iz put inte metion
when the volume contrel lever is brought
forward in starting the instrument) which

intermittently changes the péich ¢f ihe

RADIO-CRAFT far

SOLOVOX"

The - following oarticle de-
scribes the new and remork-
ably ingenious Solovozx, . in-
“vented by Laurens Hammond
who created the Hommond
Organ and the Novachord,
and tells how this 14-tube de-
vice may be used as an elec-
tronic musical supplement to
any prano.

<« The photos at left illustrate various elemenis of

the Solovox, At A,:the-attachment in use on a
grand piano, a set of 12 control tablets giving any
piano an indefinite variety of tone colors that
simulate the organ (Note ‘individual volume con-
trol.}); B, close-up’ of upper portion of the Solovex
showing how the conirol tablet “add-on device is
titted to produce a desired effect; C, the Solovex
keyboard ' being attached to’ the piano keyboard

by thumbscrews.

the Plano ,

master-oscillutor by varying the inductance
of @ small coil (L1 in diagram) connected
across it. ’

The volume of sound from the speaker is
controlled by a knee-operated rheostat
which acts to control the amount of am-
plification.

The Solovox will ‘Temain in ‘tune in-
definitely. However, as the pitch of the
piano with which it is to be played will
vary: considerably, a tuning adjustment
knob at ‘the top of the tone cabinet has
been provided with whieh-the instrument
may be easily tuned by the pianist in 10
seconds’ time, to the piano. It is not neces-
sary to tune each note—the single tuning
knob provided simultaneously tunes them
all by varying the inductance (L2 in dia-
gram) that resonates the master-oscillator

cireudt.

USES

The Solovox, which can be played by
even the self-made pianist without any
special instruetion, adds singing voices like
orchestral instraments to the tones of the
pianc. The player carries the melody on the
Solovox with the right hand and the left
hand accompanies on the planc. The right
hand can easily encompass notes on the Solo-
vox and piano keyboards simultaneously,

s rging - the pianist’s scope.
the front of 'the Solovox are the pre-
mentioned, tablet-gl

talb shaped tone selee-
and all that the plaver must do is to
push them in various ecombinations fo ex-
tend the rénge of the instrument to 6
aves and create hundreds of exciting new
Some of  these tones resemble
ves, brasses or woodwinds, while
have never begin heord before!

The exceptional versatility of the Solovex
makes it o flexible addition. to the studic
equipment of any radio station.. With the
Solovox attached to ‘the pianoc, ensembles
are heightened and dramatized by its smooth
attack. The rich-variety of its fones ranging
from a brilliant, string-like effect to a deep
and penetratingly organ-like guality mdke
it'a new and différent ingtrament for musie
lovers to hear and enjoy.

For a vocalist, the Selovox provides a

NOVEMBER, 1940




SELECTRONICS®

sng A Q)+ . e — A et & s
. . . . ™ .. . : S SJORIUGT Jngy DJON -0 0 ‘jun Buidnos plAsziA bguegin Ay pojuny
1 I M Bt 0 S N i SR S SR S AL fot
* T » bl =, H * . \ b N . +
Heo aogﬂ% w..”.ow %2.23,.”%3% <u.3.~.u_n Bpojp ST opoujus GiY O} poRosuucy ‘SpIB B} Jepisuos ({(BGZ) 6A SADL weJBR(R BUY Ul UOISR{BUL JO} eul} U PAJROO] JOU SUGISRIWO BUIpRRUL SUSHBIOM 3{nod imoljod 198 1 (3poy
: Ty p ;
‘THA OGNV L1A SHENL NO SYI8 240-10D TORINGD IWAN0AY o - . g SEN e
“ONIAOWEY SAHL ‘ADS-- OL JONG SOVIN0A SIHL'LOVINOD TOHLINGD XORIOA0A iy T 5 000°01 T ,u ) NOILIANNG ALY H@r -
ADAY_HONOUHL ONNOND OL OSLRINGD §1 SLINJAID AVIRY ANY YN 20 T0uINOD - - n SNINAL MO TS0 . . ]
NINMISAYIZY HIMOd S311ddNS AGII+ ATIVNYON LNIOD S 1L - o HEwW 00057 My * 4 CABOLIVE LY MILSVIN = 8 BION - % b
: winlsas (ZIA) LVL vaoos 8o ) bnoon 4330 . _§135 A8 03l2aN3S ‘
naifo SEOL AGaLH0D = AA.W 4 00 Mw I Hdooo_m ATNO S3IATVA XOBddY = ¥ . s f
o o p Py + g
v Il T00G08 J . e HBio) mw 37 aw AOOE+ WOk esT e AT'9 W
/. . e Tind Pt . G fas A g
008 e « a2l mor 1o S i w T TYE
+ WS o vty A3l0A 000 90008
b TS g et { ncoes ‘ 2009 / ®
) g I - =~ (Mov3) UQO0 Qi< X% < 98w o & .
Ve P 3 VOo0's P = ' AGYy
= AAK N . ME BNHOA pot AN GE
F,:: &/@Mm‘. ang - -
“ : 2. .
) AQGE+ AQOE+ T . < A /f )
; ; LAUSE /
5 RIE Pt ] A WS L T T ol L
" + . ErOT T T
s wovrie) 7 “ r” 7o 00| pe F [ | 00EE TON0E W000ES g e esg ke \
g k P ‘03n-§" _ -30g° . i, EEER) :
J y 00005 J L84 AN ..mzqur..u.q \@ c« d 0 \ ET (o8 o»dmuma,z:
(£1A).80L Gin)Lve Jihw [SLYFAA (6A) 98BL NOLLIZNNGD : . LM Y
5 R N Av T80 E :
- tndino - 2. igenAdkines 38AL ALAN CCETRIE TR Y awm&mkﬁzowon% 180 .
R : - WITACIGWY. OL AV138 Woud "wNDIS : wong's
BAYLIO Agay AYIEN . -
-pmmz,o.:. FAVLDO-FTOGIN | BAVADD:HBIH u - g 3
N T 5 ; N - " .
' T b iy s b nmxmw..oomm
R e 2
f \ # 4 SLOVLNOT TOBLNOD L ooz
) Pt SNOILTINNOD T - d
oo 000 o -  ONROHS DraL LA A4 4 A h 4 4 4 4 L 44 b &A AD an» A s e A A b A A A 4 4 807 R T
; RO r 7 SLOVLNOD DMNINOL I woose
f S | e Q0L Q0L STouinos 1 [ 1 . *Aﬂho.).!ul L e
> s 4 g ek, U0
= e R tigaddads asssrandts thsssstrissd PR
= el So oI 3 ! NS0TS0 I T W B S T 0 T 26 90 B E e #:280° F  voozs
s R e asasasamamRaREa: L e
Fod g g z z e o / = EEEEREEE
dvse B Sy o, & § 5 Fveeessw omerer S 2= )
5T T 3 3 et et s e NS :
X s Navupe Ty R et N YH) AEP 1 o a9
d o oS .3 T8 68 s wont ,
4 RO ¥’ % . 3 00w LQ000 ),
P T ' 3 5 I
a3 (UTEN
TYNDIS SAVLO0-3100IW 7 22 ¥ o 20 2,
. v glvlolslalalo m,,qu olalalals mﬁfq o 4 wﬁfo 5 A oo
o . P-4
SLRLE LB IR E e B P DEEENCEN - atas R R
YNDIS TBAVLIOC-MOT A ¥ ) M’ BAVLIG LSBHOIH A BAVID0 FUGAIN e BAVADO LS AMOT e
m\W : = e QAVOGAIN N = u.m.f.
WA GG 08l ey LD S UnosE
A OMINAL BN luﬂ. AL0N AR =
\_ AL 298¢ 3 voove
vopo'g) / ‘A )
o 2 ¢ - v 000'0e P 008+ .
) 00005, 0005 M v 000'5Z - ] “ Coswgr N
1Al rooge A01+| AOHE AL W AOH+ ) \ AOHE KOV poody  AGOEE & -8%0” , w
i = ﬂ : H ) Toadel ¥
3 AN .
. 4 4 o b R CLYUBIA l%
Iﬂl. - .J" e . mmm.o_ z i H * .J N
. \Jl ] . & ~ .. “% i, BAON doh 3 %&
VO00'y #0i4 thm “ ; oAl : A
. N . . VAN
X -6z HOLY YIS0 ks I -
oy o%m“mwN “ ﬁ
‘03 > - -
- Frw , il
; Tl A e ) g T v Yo i 0 ! 3
/ aotor / ‘e foodoz oy Toboz s © ctior ] oodoz )] ioe: \ e : THEL 7 : :
: g D 7 : 7 L .
& ! woog 51t (o) gy, YOS VD (sa)pve vose €D (wa)bwe vem 20 (en) dgl W A pve i voboee UIAILYZ by .
oL ?.wmo«m%@ 960 mi g 950 b ‘50 35 DS0°GRT  VSZ  WOLvTIIEO MI44nE - -S0br D50 BALEYIN 0 hanisys | (R6NLVAYY) 03N OLYSEIA




SELECTRONICS®

Model .':»H} is the result of a long period of
research in designing a multimeter which will
fulfill the serviceman’s needs of today and
tomorrow at a price he can afford to pay
The instrument will take care of all the serv-
iceman’s multimeter requirements since it
has standard provisions for A.C. and output
volts, direct current measurements, etc., in
addition to the electronic cirenit for D.C.
voltage and resistance measurements,

4.1 TO 60600 D.C. VOLTS-—covered by six
overlapping ranges of 0/2/6/20/60/200/600
volts: ‘These ranges may be extended to 6000
volts, at small extra cost, by use of a
BUPREME- Type 4873 Probe, The input impe-
dance of all ranges up to and ineluding the
QOO volt range is 15,000,000 ohms. The input
impedance of the 8000 wolt range is 150,000,-
000 ohms. Both probes for measuring D.C.
voits  have a built-in resistance so that the
D.C. volts  developed across oscillator grid
leak can be measured without materially af-
fecting the oscillator. Also all plate, screen
hias, A.V.C., and A.F.C. voltages can. be
measured without upsetting the operation of
the receiver. Voltages of either negative or
positive polarity with respect to chassis or
ground may be measured by setting the cir-
cuit selector switch to volts or ‘"
volts, The low range of 2 veolt full seale gives
a sensitive meter  necessary in measuring
small control voltages.

9.5 OBMS TO 1060 MEGOHMS~covered by b
overlapping ranges of 0/1000/100,000/1
megohm/10 megohms/71000 megohms. This
electronic ecircuit permits all resistance

ranges, including the ‘1000 megohim range, to
be operated by the self-contained 3 volt bat-

SUPREME INSTRUMENTS CORP,
CHEENWOOD, MISSISSIFPIIU.51A.

Dealer Net Gash Price

S.X.C. Time Payment Plan
$5.00 cash and 10 monthly
payments of $3.90.

In Metal Case

MODEL

ELECTRONIC SOLOVOX
] (Contimcéd_ from page 2890}
full, well-rounded background. The fact that

" all the technical difficulties, such as perfect-

piteh intonation, smooth -vibrato, smooth
tonal attack, and quality control "are all
taken care of in the design of the instru-
ment makes the Solovox the easiest of all
orchestral instruments to play. No special
training is necessary, for anyone who can
pick out a tune by ear on the piano can
play it effectively.

In the studio where space is precious, the
Solovex is especially adaptable, for it takes
up no extra roem. It is entirely electrical
in operation and by means of 1 tuning
knob can be tuned to the piano with which
it has been assembled. The 14 standard,
inexpensive radio tubes—the heart of the
instrument—may need replacement only in
the course of several years’ playing time.
Radio men will note that the comparatively
low cost of the Solovex (under $200) places
it within the range of small as well as large
radio stations. (Dealers give to purchasers,
without charge, what little instruction may
be necessary:.)

LECTRONIC VOLTMETER

tery. Features incorporated are the extreme
accuracy acquired by adjusting the ohmme-
ter at “zere” position amd “full scale” posi-
tion. After this is once set there are no ad-
Justments to be made between ranges. The
low range has a center scale resistance of
fifteen (13)- ohms which gives a good deflec-
tion in checking resistances of radio frequency
coils, You will like this type of ochmieter for
its speed and accuracy. Being of an elec-
tronic type the meter is fully protected and
accidental application of the voltage to the
ohmmeter will not injure the instrument,

0.1 VOLT TO 500 A.C. VOLTS--covered by 5
pvarlappmg ranges of 0/3/13/50/150/500 volty
in a circuit whose calibration is guaranteed
to + 2%, Copper oxide rectifier is fully pro-
tected and carries the same guarantee as all
other 'parts -in the instrumeént, Temperature
ervor of rectifier is corrected over a working
range of 40° ¥ to 100° F.

16 MICROAMPERES TO 15 AMPERES D.C.
CURRBENT-—covered by 7 direct ranges of
/500 microampertes; 0/5/15/50/1507500 M.A.;
and 0/15 amperes. Such a wide selection of
ranges was incorporated to meet all current
measurements necessary—from the few
microamperes found in control circuits to the
ampere drain of automobile receivers.

0.1 TO 3500 OUTPUT VOLTS-—can be used
with any good signal generator (SUPREME
Model 571 or 561) for receiver alignment,
Covered by five ranges of 0/3/15/50/150/500
Volts,

The Model 549 is also available in beauti-
ful-bak case as illustrated for $42.50 cash or
$5.00 cash and 10 monthly payments of $+4.18,

i R B _F _F R 8§ R |
SEND FOR NEW CATALOG

~-just off the press. Large, two color
illustrations, complete descriptions of
22 new 1941 model SUPREME quality
testing Instruments. Write today!?
O SR N R S N

PATENT S—TRADE MARKS

Booklet concerning Inventions & Patents
Form “Evidence of Conception” with
instructions  for use and. 'Schedule of
Government end Allorneys Pees’ —Free

LANCASTER, ALLWINE & ROMMEL

Registersd Patent Attorneys

436 Bowen Bldg. ‘Washingten, D. C.

SCOTT
CUSTOM BUILT

292

SERVICING TELECEIVERS

ERVICE work on television receivers can

be divided into 2 parts: 959 can be
done with the conventional instruments

which every Serviceman has already, plus
an ultra-frequency oscillation; 5% requires
instruments that individual Servicemen and
most dealers would not be justified in buy-
ing, Andrea.Radic Corp. has found.-

It appears, therefore, that the jobbers
will have to take upon themselves the in-
vestment in instruments required for the
50, part of service problems., Dealers and
Serviesmen will handle zll this very small
part of the work, and when & condition
arizes which th cannot meet, they will

have:to.deliver the set to-the jobber’s serva -

since the equipment needed in such

ice shop,
$ hardly portable, nor would it be

CHBES 18

RADIO-CRAFT

Laurens Hammond at work on his newest inven-

tion, ‘the' 14-tube ‘Solovox,” which “was™ recently

introduced’ ‘simultanecusly in  Chicago to  the

National Music Merchants Association conven-

tion and “in New York to music notables and
to members of the press.

wise to do the work in the customer’s home.

95¢; Are Simple Coases—As you will
discover when you become acquainted with
television receivers, they are quite different,
electrically and mechanically, from broad-
cast sets. Since the slightest deviation from
extremely high standards of precision de-
sign shows up in the “picture” tube, such
compromises in specifications and tolerances
as have been adopted widely in sound re-
ceivers cannot be made in television eircuits.

The use of high voltage exerts an im-
portant influence in television set design.
If parts break down in sound equipment,
it iy easy to replace whatever has gone
wrong, but when several thousand voits get
s result. Finally,

]

loose, expe

cheap materials and ferior designs are
not suiteble foy ulira-fregquency cirpuiis.
Thus, the materials and con-

superior
struction ne ry for tel 1y equipment
eliminate the source of ma failures com-
mon to the average sound receiver. There is
a sufficient background of experience zl-
ready to indicate that serv work on an
average good television receiver iz almost
entirely a .matter of tube failures. .
From the foregoing, you can see that
there is no high-voltage hazard involved
in 959 of the television service work. The
5% to be done by the jobber’s service
department may require special tests to be
made with the current on, but the Service-
man who makes the conventional tests for
which he

any risk whatever. He ean do his work
with vower switched off.
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is equipped. does.not need lo take.




