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\NEL MIXER
Your Amplifier

By DAVID A. KING

use today, both of professional

and home constructed types, that
have been designed with a single in-
put terminal. These amplifiers are
entirely adequate for any purpose
where it is desired to amplify scund
from only one source at a time. For
those who desire to malke more elab-
orate sound pick-ups for such pur-
poses as moving pictilre sound-tracks
and other home recording ventures,
the electronic mixing panel described
herein will prove of real value.

In desighing this mixer it was pro-
posed to develop a-unit which, while
retaining all or most of the advantages
enjoyed by experisive professional
eqfuipment, still used standard recejver
parts. Many of these parts, as in the
case of the amplifier, can well be sal-

THERE are many amplifiers in

vaged from discarded radio receivers.

Many volume controls designed for
use in home radio setsbare somewhat
noisy when used ahead: of a high-gain
instrument where even minute: varia-
tions in voltage are amphﬁed to “the
point where they will. «produce anhoy-
ing volumes of sound in the loud-
speaker.

This fault has been -elitninated in
the present design by Temoving the
volume' controls“from- the,low-level
input to the grid cu-cmt L<:;fjthe;mixer
tube.
extra tube for each lotvleve]“qhqr;nﬂ
but, in the opuuon of the writer, this
extra tube i5 more than Justified by
the quieter ope.ra.tlon “gained through
its use.

Through the use of sfandard elec-
tronic mixer tubes, the use of ex-

LS

Schematle diagram of four-lube mixer. Each input has #t5 Individual volume control
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BALLAST TUBES

4.F.D. Ballast Tubes—
X49B, K49C, K55B, Kb6C,
1L49B, 149C, L55B, L55C
N T R areamis smsrstscnn . §.1%
100-77, 100-70 .......58¢
NEW TYPE Aircooled
Ballast Tubes ........ B8¢

TUBES WITH ADAPTERS

Use these combinations to replace
tubes that. can’t be-bought now,

4 Tour Cost
To Use Tube List Tule &
Replaco & Adapter Price  Adapter
1A5 ITS & Adopteloayss 310  $1.51
ING 1T & Adubter... 3.10 1,5]
1HG IS5 & Adopter o TN
8as 854 & Adapter a1 181
105 384 & Adapter 151
115 1T4 & Adapter 151
45 844 & Adaprer 2.0 1.43
47 3A4 &:Adapter . e 295 1,43
RESISTORS—24c

1 \_\igu Wire Wound Reslstors, all vales..24¢

*+AC-DC RESISTANCE CORDS

&'35%160480-220-250-200-300-330-350-390 OHM
E; 10 for .... $4.50

Litetine Sovesnel

ItaI=1103 ADAMS STREET

e il 2

sne SAVES YOU MONEY
RADIO PARTS ‘g SUPPLIES

SPEAKER BARGAINS

4° Eleciro Dynamie Speakers,
5.45191 ohm Dl.s ...k;:...SI.SS
Clectro am! al

450 ghi ot opeaker
87 Elcctro Dymamla Speakors,

450 ohm ,.vee waes el
5 d-Volt Auto Spealers ... 168
7" 6.Volt Auto Spealers ...
8" 6-Valt Auto Sprakers... ., §.59
6 x 0" B-Volt Oral Auto

Speakers ... .. . ... 159

CONDENSERS 37c EACH

20-M1d 156 ¥V Tubular condonsess.......... 37c
20-20 Mfd 150 V Tubular condensers....... 60e
20-30 Mfd 150 V Tubular condensers....... G9¢

" SAVE ON WIRES & CABLES

Hookup ,Wire—short lengths............ Ib &9c

Hookup and Push-Back Wire—assorted colors—
rubber, catton and plastic cover—8fc per 100
—140 assorted 1007 rolls............. vena-$7.80

Single conductor shiplded rubber-covered micro-
plhone eable—6 to 40 ft longths....per ft. 6o

Two conductor shiclded rubber-covercd wicro-
phano eable—short longths—0to40(t... .perft [0o

WRITE for Iatest bulletin llsting hundreds of
ltems nvailable for tmmedinte shipment.

qresprrreent Co.
TOLEDO 2, OHIO :

+ Dept DEEN

acival size

A compact phonograph amplifier—ONLY one tube,
but comparable to most 3-tube amplifiers. Built into

sturdy metal chassis.

The amazing efficiency of this small amplifier will
pleasantly surprise and satisfy you.

We alse manufaciure ail ;ypes of colls and plckeups.

your specifications an

Send

weo wlil gladly quole prices.

LECTROLAB PRODUCTS |

Manvufacturers and Designers of Elecironic Devicos

. 2806-10 W. HARRISON STREET ICA 12, ILLINOIS

pensive pads has been. eliminated and
& mixer has Heen providéd’where each
channel can be sét—to-its own level
without inter-acting with any of the
other channels, 2

The tube line-up shown-is perfectly
satisfactory with the circuit constants
shown. The reader is referred to any
standard hand-baok of “resisfance-
coupled amplifier design for constidhts
for tubes other than those shown, The
only exception to this is the variation
shown "in the schematic where it is
noted that 6J7 tubes may be substi-
tuted for the 68J7 tubes used by the
writer. Since these tubes differ only
in a few miner respects insofar as
audio frequency applications are con-
cerned, the same circuit constants may
be used with either tubeX.One added
precaution to be; used with the 6J7
tube, though, is to be.sure to use a
shielded lead to the grid-cap and to
use one of the little.cap-shields:over
the grid-cap. In the case of a'“'G"
tube, of either type, it will befound
that a close-fitting metal shield will
give a huge reduction in noise_gick-up.

In planning your mixer panel lay-
out remember that the usual con-
stryction rules prevail; keep all leads
as short as possible and parts well
spaced to prevent intercoupling. All
circuits are so routed as to prevent
coupling from output to input through
any path whatsoever. To this end,
the output of the mixer panel should
be well separated physically and the
associated wiring so routed as to pre-
vent capacitance or inductive coup-
ling between these circuits. It will
be noted that de-coupling nets have
been introduced into the plate-circuit
of each tube. These nets were found
to be absolutely indispensable in the
prevention of motor-boating and other
forms of instability.

As indicated in the schematie, a
ground bus interconnected with that
on the amplifier will be found to re-
duce hum and other forms of disturb-
ances to a minimum: Carry this
ground bus on mounting lugs which
are carefully insulated from the chas-
sis and do not conneet this bus to
the mixer chassis at any point. Bond
the mixer chassis to the amplifier
chassis to prevent the formation of
static charges bhetween these units.
It may be found that a good connec-
tion to earth ground will reduce noise
level and it will ecertainly prevent
any chance of shock due to any stray
voltage between chassis and ground,

In wiring this unit, bear in mind
that the Iow-level input circuits (those
marked “mic, 1 and mic. 2" on the
schematic) are carrying voltages
which are amplified some 7000 to
10,000 times before they are repro-
duced in the loud-speaker. For that
reason, noise voltages which would
ordinarily be negligible assume pro-
portions comparable to program level,
This latter is true since the output of
high-quality microphones is so minute
as to be comparable in value to the
noise voltage in a carelessly laid-out
cireuit, % T

This is mentioned, not as an attempt
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RADIO PARTS
FOR

IMMEDIATE
 DELIVERY

. We carry & complale’ supply of ail lypes
nl. radis pors omnd electronic aquipmenl,

Extra Special!

SPEAKERS

10”7 PM 12 Waits Oulpnt
Exfra Heavy $lug $5.35 ea.
50
oa,
127 PM 15 WATTS OUTPUT
Extra Heavy $lug S7.50 ea.

in lots of ten or more;
2 o1,

DSCILLATOR CODILS
Centor tapped oscillntor colls 456 KO,
Standard osclllator colls 456 EC.

in lots of ten or moro;

28

2 BURNER ELECTRIC HOT PLATE
THREE HEAT

High quality i

used through- |
out.

5653 each
SPECIAL!

Output Transformers for 50L6-35LG-43-25L0,
B0, cevcasnsanrrrasrnisinrrreane sess.BOC 02

CHASSIS .

Blank
sf' : 5'! I 1 ”
With Fgur Holos

nr T " x 1%
10” x §” x lg
g”xd”x1

ir
o

ALK

CONDUCTOR CORDS

#1832 Conductor Rubber Zipp cord.
Price §18.00 per thousand
Quanuty BOOD or more. S1%,00 por thousanog
#18~2 Conductor Rayon Lamp Cord

Prico $18.00 per thousand
Quantity BODCG or more, S135 00 sor thousano

RESISTANCE LINE CORDS

136 olim 180 ohun 220 ohm 290 ghm
160 ohm 200 ohm 250 ohm 330 ohm
E e 48c¢  In Lots of 10..45¢c ea,

il
F5 ohm1 Pach.650  Inlotsof 10.62446 en,

FOE Chleapo
WRITE FOR OUR LATEST CATALOGUE
All forelgn erders payable in U.8. funds,

RADIO PARTS
- COMPANY

‘612 W. RANDOLPH ST,

CHICAGO 6, ILLINOIS
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to scare the reader, but to save him
from the rather-disappointing experi-
ence of finding that his”mixer is a
source of noise rather'than a means
of amplifying the speech and musie
it is designed to handle.

These voltages can be reduced to
the point where they can be neglected
by a few simple precautions. First,
keep all low-level signal Ieads as short
as possible and run them entirely in
shielded wire. This applies to the
grid leads of the low-level or miero-
Phone input tubes. Bond these shields
carefully io the ground bus, but in-
sulate them carefully where they pass
through the chassis. Second, use some
type of shielded input jack. An or-
dinary single eireuit radio jack will
do if it isn't too large physically. If

} a large jack is unavoidable, enclose jt

in its own shield to avoid pick-up. A
still better input jack for the “mikes”
is the regular amphenol button-contact
jack. This latter may be hard to
obtain, however. Third, never try to
use ordinary wire to connect a high-
quality microphone to any amplifier.
Use regular microphone cable which
is carefully shielded. Even when us-
ing cable of this type, carefully avoid
cable runs longer than those recom-
mended by the manufacturer of your
microphone, This is usually about 50
feet for most makes of high-impedance
instruments.

If longer cable runs are necessary,
obtain a microphone with a line
transformer in its case and provide &
ling-to-grid transformer for each mi-
crophone channel. This Iatter, if
carefully shielded, will provide some-
what better over-all response for the
microphone placed at some distance
from the mixer,

One more excellent precaution,
which will pay off in reduced hum
level, is to make sure that all wires
carrying raw a.c, {such as filament
leads) are carried through the cireuit
as twisted pairs and pushed as far into
2 corner of the chassis as possible.

by ;‘A_my’

It will be remembered thaf the fla-
ment circuit of the” amplifier was
grounded on one side to avoid hum
pick-up. It would be an excellent
idea to ground the mixer filament
lead, as well. However, an obvious
precaution would be to make sure
that the same lead is grounded in
both amplifier and mixer to avoid
any chance of a short circuit.

The panel lay-out is leff up to the
reader’s taste with these few notes.
First, if obtainable, select a panel of
some metallic material such as iron
or aluminum. This may, of course,
be finished to suit. Second, lay out
the channel controls in logical se-
quence across the top-of the panel
and place the master controli below
them or, if preferred, place themaster
control near the top'of“the panel and
line the other confrols up along the
bottom. This is for the sake of avoid-

ing confusion in opefation’-If-prae--

g

ticable, make all “microphdhe and
phono connections to the back of the
mixer cabinet and keep the low-level
tubes as far away from the panel as
the size of the chassis permits. This
latter is not of too muech importance,
however, provided shielding has been
carried out as suggested,

The wiring compléte, connect the
mixer to the power amplifier as indi-
cated in the schematic. Before plae-
ing tubes in the sockets, check voltages
on the tube sockets with a good volt-
meter if one is available. Failing this,
at least cheek the filament terminals
with a neon bulb to be sure that plate
and heater leads haven't been crossed.
This could cause considerable damage
to the amplifier's power pack even
though a tube were not burned out.

Now place the tubes in position.
Place a finger on the input cireuit of
one of the low-level inputs and slowly
advance the corresponding mixer
control. The result should be a loud
humming sound in the loudspeaker,
Now turn this mixer control to zero
and try the other low-level channel

Eight elements for fest equipmont are soldered at ons time, in a fow scconds,

by

this now, Ingonions clectronle power heating sot-up in the Camden plant, RCA Viclar
Divislon, Radie Corporalion of Amorice, Elemenis are assembled with o proformed
ring of solder in position at juncture to be sealed, thon secured in o fixture, Opera-
tor lowers thom through holes in work surfacse, inie allernaling magnetic fleld of
an induclion coil. then applies high-{frequency power to coil by pressing a
butten. Induced currenis genorate heat in the clements and flow soldsr uniformly
and almost Instanily. A 15-kilowait electronic power gencrator supplios the power,
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HATIONAL WAR FUND = ™ n
b
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Give | ;ﬁ_\

- generously fo - malirw

YOUR COMMUNITY WAR FUND
Representing the NATIONAL WAR FUND

The money you gave last year helped give the boys
the tonic of entertainment . . . personal appearances
by the world’s leading radio and motion picture stars—
talented men . . . and by lovely women in remote places
where just the sight of 2 feminine face is enough to
make up for weeks and months of loneliness and iso-
lation.

Your dollars made pessible the 10.5.0.—in addition to
many other great services at home and abroad—2,500
U.5.0. clubs and U.S.0. Camp Shows. )

The job is bigger this year . . . much bigger. Won't
you be higger than ever this year, too, and give gen.
erously ?

the same way, Now feed in soui
irom either a microphone or some
other source of eqqa} level-and check
the amplifier and ixef for quality.
I instrumenis are at hand, an audio
oscillator may be used to drive the
amplifier and mixer and the over-alj
frequency response detefmined for )
each channel in turn.

In operation, connect each input
channel of the mixer to an appropriate
sound source, i.e., one or two micra-
phones for spoken commentary and
sound-effects and two phono pickups
for “canned” sound-effects or musical
backgrounds {(or both!}. If possible
arrgnge to have the microphones
Placed in reoms away from that used
for the mixer panel. This lattef is 1n
provide an opportunity to use a loud-
speaker to “monitor” the mixing re-
sults and adjust each separate channel
4 to its proper level. Eailing\;his, a 5

pair of headphones _fmay:be.connoeted

into the circuit,

Nothing, in the writer's opinion, can
give any person any greater satisfac-
tion than to achieve fine results with
apparatus built by his own hands.
It those results are a well-planned
soundtrack for & home movie film or
a well-recorded sound-drama, a per-
son has an artistic achievement as
well as a scientific one to “point to
with. pride”. ~Gi-

Transmitter Checking
(Continued from page 34)

i -
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velope pattern, as stated above, are
much simpler than those of the trape-
zoidal pattern. The method consists
of feeding some of the output of the b
modulated amplifier to the vertical
axis. This is done with a coil of one

o

£

The QUICKEST way to locate prnnel is

BELL VOICE-PAGING EQUIPMENT

BELL Voice-Paging Equipment locates individuals in the
quickest time possible . . . cuts “hold-the-phane” delays
10 the minimum . , . provides for plant-wide broadcasting
of announcements, instructions, time signals and alarms —
and_also permits plant-wide broadeasting of recorded
music! Its' widely adjustable, precision-built, standard
unit§ — specially designed for industrial use~—— can he
grouped 10 fit any need, Also designed for quick, easy
expansion or rearrangement. Get details on this new
BELL Industrial Sound Equipment.

L

BELL SOUND SYSTEM, Inc.

1200 Essex Ave., Columbus 3, Ohie
¢ Expart Office: 4900 Euclid Ave., Cleveland 2, Ohlo
T
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or more turns of wire fed to the input
terminals by means of a twisted pair.
On high frequencies (100 ke, and
above) direet connection should be
made to the verticsl deflector plates
of the scope. This measure is neces-
sary because the amplifier contained
in the instrumeif is not capable of
handling high frequencies.

The sweep circuit is synchronized .
with the audio oscillator that is fed 2
to the input of the speech amplifier
equipment, To do, this, feed the audio *
output from the oseillafor to the Syn-
chronization terminals through a .01
#fd. condenser. The height of the
pattern is varied by changing the
number of turns of the eoil or its dis-"
tance from the output tank. The Ioad,
antenna, or antenna tuner is left con.
nected to observe performance under
actual working conditions, With the
sweep circuit properly synchronized
and at a multiple of the audio oscilla-
tor frequency, an image appears with
several sine waves. By Increasing the
audio oscillator output, the percentage
of modulation ig correspondingly in-
creased! By -this method, all types of
moduiation may be observed includ-
ing plate grid, sereen, and suppressor
modulation, Fig. 1 shows the neces-
| sary_hookup '
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