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SOUND ENGINEERING — No. 25

This departnient is conducted for the henefit of Ranio-CraFt subscribers.
All design, engineering, or theoretical questions of general interest on PA
installation, sound equipment, and audio amplifier design will be answered
in this section. No circuit diagrams can be supplied by muail, all answers
being printed in order of their receipt.

(Note: when questions refer to circuit diagrams published in past issues
of technical literature, the original, or a copy of the circuit should be
supplied in order to facilitate reply.)

PRE-AMPLIFIER

The Question . . ..

I am enclosing stamped self-addressed
envelope and circuit diagram (Fig. 1)
of a pre-amplifier I wish to build. It is
actually an old single stage unit, rebuilt,
with separate power supply. I wish to
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Fig. 1—Original circuit of a pre-amplifier.

use the old power supply with the new
unit.

The new unit is to feed into the phono
jack of my present amplifier which uses
a 1612 in the first stage. Will you kind-
ly have your Sound Department check
part values on enclosed diagram and fin-
ish output circuit, to feed former phono
input?

RarLPH LEBRUN
Geneva, New York

The Answer . . . .

I am sorry that questions to this de-
partment cannot be answered by mail.
They can only be answered through pub-
lication in this section. A corrected cir-
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Fig. 2—Circuit of Fig. | with improvements.
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cuit diagram of the type of pre-ampli-
fier you are interested in is indicated
in Fig 2. You will note that six major
changes have been incorporated, which
will insure satisfactory operation. The
cathode resistor and by-pass condenser
in the first stage have been eliminated
to avoid excessive hum and noise pick-
up. The mixer circuit has been altered
to keep inter-action between controls at
a minimum. In the circuit indicated, ap-
proximately 2-db change will be noted
in the level of one microphone circuit
when the remaining “mike” control is
varied from minimum to maximum.
Your original circuit produced a change
of approximately 6 db. The bias of the
second 6SC7 has been increased to en-
able this stage to handle 1 volt input
adequately without introducing exces-
sive distortion. A decoupling resistor
has been inserted between the two
stages to avoid possibility of motor-
boating. The plate load of the first stage
has been increased from 200.000 ohms to
500,000 chms to provide increased gain
and to limit plate current as the stage
is operating under a *“no bias” condi-
tion. The coupling condensers between
stages have been increased from .02 to
.05 uf to provide a better low frequency
response.

MIDGET AMPLIFIER

The Question . . ..

I intend to build the Midget Amplifier
as shown on the enclosed diagram (Fig.
3). But, I am not sure ahout the volt-
age ratings of the condensers and watt-
age ratings of the resistors. Also, the
two 20 puf units, 10 uf unit, and the 40
nf unit. Must they be electrolytic con-
densers? I am under the impression
that the two 20 uf units are bypass con-
densers.

Please send me a complete parts list
giving the wattage of resistors and
voltage rating of condensers. Also, I
would like to know if this amplifier
would handle an 8-inch PM speaker as
well as a 3- or 4-inch. Informi me wheth-
er the high frequency cut is an or-
dinary 0.5 mepgohm tone control, or
whether it is a speeial control.

Thanking you kindly.

DeaAN HorN
Columbus, Indiana

1946

The Answer . .. .

The voltage rating of the condensers
and the wattage rating of the resistors
follow:

Condensers Resistors
40 pf—200v 500,000 ohms—¥% watt
20 — 25v 250,000 —1% watt
20 — 25v 25,000 — 1 watt
10 —160 v 3,000 — 2 watt
0.1 —200v 1,000 — 1 watt
01 —200v 200 — 2 watt
.003—200v 50 —¥% watt

The power output of the amplifier will
be approximately 2 watts. This should
be adequate to operate an 8-inch speak-
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Fig 3—The 2-tube Midget Amplifier circuit.

er. However, a 3- or 4-inch speaker, if
operated at low levels, will probably pro-
vide better frequency response. The
high-frequency control may employ an
ordinary Y4-meg potentiometer. One
with an audio grid taper will probably
provide smoother high-frequency cut-
off action.

TRANSFORMER DATA

The Question . . . .

Will you kindly tell me what should
be the a.c. RMS voltage of the two
plate transformer windings for the Di-
rect-Coupled Recording Playback Am-
plifier described in the November 1940
issue of Rap10-CRAFT? Also, I would like
to know-the current rating for the wind-
ing supplying the plates of the 5U4-G
rectifier tube.

WARREN E. HAIGHT:
Wilmington, Delaware

The Answer . . . .

The loaded a.c. RMS voltages of the
transformer windings together with
their indicated current carrying capaci-
ties are listed below:

1. High Voltage Secondary—380 volts
each side of center tap at 250 mils.

2. Bias Secondary—187 volts each
side of center tap at 250 mils. The volt-
age and current ratings of the remain-
ing windings also follow:

5U4G filament—F5 volts at 3 amp.

5V4G filament—rated at 5 volts at
2 amp.

(Continued on paye 63)
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(Continued from page 31) I } M : R d :
. RQaioman—
6.3-volt heater winding for the 6L6G | |
output tubes—2 amps.
The remaining 6.3-volt winding is W
rated at 3 amps.

If you have any difficulty in locating
a transformer with these secondary volt- m
ages, you might be able to construct one

yourself or possibly have it built in ae- |
cordance with the following manufac- (V4]
taring specifications: |
Transformer Core—1% x 2%-inch
Transformer Grade.

Primary—-218 turns of No. 19 wire.
Electrostatic Shield.

High-Voltage Secondary—1520 turns
cente%'-tappedgNo. 30 wirg. EMPI-OYERS ARE CHOOSEY!
Bias Secondary—750 turns center- | f
tapped No. 30 wire.
5-volt 3-amp. winding—10 turns cen-

ter-tapped No. 16 wire

PREPARE FOR HIGH-LEVEL EMPLOYMENT WITH THESE

6.3-volt 3-amp. winding — 13 turns CLEVELAND INSTITUTE HOME STUDY COURSES .
ter- No. 16 wire. . . . . - 3
m;.f,';f;apg{’:‘,inp_"wii(}}:f; = 10 {6iss 1. Mathematics for Radio and Communication Engineering.
center-tapped No. 18 wire. 2. Advanced Course in Radio Communication Engineering.

6.3-volt 2-amp. winding — 13 turns A college-level Radio Engineering Course.
center-tapped No. 18 wire. 3. Master Course in Radio Communication.

The high voltage winding should be

. L Covers fundamentals of Radio and includes complete preparation for FCC
insulated from other windings and core

Commercial License Examinations,

to withstand 1750 volts RMS 60 cycles. | 4. Specialized Television Engineering.
The bias winding should “'.lth§tand 1500 Including post-war Television Techniques,
volts. The 5-volt 3-amp winding should All Courses Include

Bitabnd 5360 volts: The Remarkable Workbooks of Instructional Aids, prepared

by the instructing staff of Cleveland Institute.

HUM PICK_UP' LINE TFRRATICE Choose the course best sunfed to your needs——Start with the section you

The Question . . . . are qualified to enter—Use the economical CIRE "Pay-As.-You-Go Plan.”
I am operating a sound moving pic-

ture system in an auditorium and have

e irouble with fum at the | GLEVELAND INSTITUTE OF RADIO ELECTRONICS

loud-speaker and boominess. The room is

Frite for descriptive folder ® No obligation

not treated acoustically but some por- Successors to
table machines that have been operat- NILSON RADIO SCHOOL SMITH PRACTICAL mmo INSTITUTE
ed there give satisfactory results. i Founded 1939 Boundad] 1964

The output of the amplifier (push- RC-11 TERMINAL TOWER, CLEVELAND 13, OHIO
pull 2A3's) is coupled to the line | Approved for Veteran Tralning Under “G-1 BH of Rights*
through a “2A3 P-P to 500-ohm” trans- |

. - ot 3 —_—— e (MAIL THIS COUPON) — — — e e
former. The h_ne 18 l-l'lﬂde Up. of a Dl'lll' Cleveland nstitute of Radio Electronics. RC-11 Terminal Tower. Cleveland 13, Ohlo.
of No. 14 flexible wires, twisted, with ‘ Gentlemen: Please sond informatlon about your home $tudy courses in Radio Electronles.
heavy insulation, and is about 250 feet
long. It terminates in the primary of a s e e piinlen Be 5 me 1 deslre training 1N dsems sbébpoissams daseaihies
500-ohm-to-voice-coil transformer. The | I I have had experlence in broadeasting [ servicing [J
line is unshielded and the speaker, when WD DEBOE 0 s i el 5 s Bl opersting ] wfe. [0 CAA O arwy-Navy
plugged in at the amplifier, shows no amateur [J other .............. vee.....lom &
sign of hum. The ampliﬁer is well CITY  mnpans fon wmanmamem = m s s yia v Fsias s wissem s o ws Tligh Sehoci Grad, [J Colicgo [ Degres ... ..
grounded. The monitor speaker, a pm ZONE STATE « oo oo {J Check here for Yeteran Enrollment Information.
dynamie, shows lots of hum also when | ————
the main speaker is coupled to the | MINE DETEGTORS =
other end of the line. PREPARED ASSORTMENTS
I am at present experimenting with GUARANTEED FIRST QUALITY ' YOU CAN NOW BECOME A
the input end, pho'tocel‘l }1n9§; ete., to 192 143 Watt Realstors All Insulated sz.08 | | PROSPECTOR—HERE IS ONE
see how much hum is originating there. l 19 2 '{'&5‘5 Restniom A1 E::;ﬁ;:; sias OF THE WAR'S TOP SECRETS:
In connection with the output end, I 50 200 Vit Faver Condensers 248 ARMY MINE DETECTORS
would like to know how the impedance || # B sESSE v o 8
of an audio frequency line may be com- o) o umaand, Tons ,ﬁon';g;fghw Switches  L.98 NEW, [n original cases: portable. Will l;ietect
S : ; o ; F. Ant. ind Ose 3l3n METALLIC and NON-METALLIC ocbiccts.
puted. Have tried feeding the line with 20 ﬁ}é,;1ng Eorarhic' pind Switchies. 338 Very sensitive; using 955 tube in detecting
and terminating it in 250-ohm trans- 30 giecurieal \Vlr:‘m. Thevices, i “faus ’ L:eag ’tl‘wo-lulye an;‘phﬂer eng two le(iT:
5 - s . . 593, ements. E eadset; or microphone; also micro meter.
fOlm?is but did not get as.good results SEND FOR TRUTONE COMPLETE RADIO AND Power supply—3 45v, 1 6v or 2 3v batteries.
as with 500-ohm terminations. nrc"w;t;dusw Sy | Complete with instructions. See
GEORGE F. S\VARTZ e .'0{?).":(:{':::':..5?’;‘: nent“m;pnidmlr full re- “How Mine Detectors Work" 50
S L Fra 5 C l.f mittanee accompanies order. | July, h:s’:sosnﬂdm:icrl;t Sélh'gﬂ;f .
al NCISCO, Wiy, weig pounds —
! TRUTONE PRODUCTS CO, Special_ less batteries.... . ... ..
303 W. 42nd St Dept, C  New York 18, N. Y. SEND ORDER TO
The Answer . . . .

T . Y . HIGHBRIDGE RADIO-TELEVISION AND
he excessive boominess you mention |

is undoubtedly caused by an extended When writing advertisers, please men- APPLIANCE CO.
(Continued on page 64) tion Ahat you saw W fn UADIOORART. | {290 Gt Sumet Ne WOk 16, i
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Here is a set adaptable for all amateur, ex-
perimental, arine, aircraft, police, and R
mobile applications. A 7-tube receiver featur-

ing an RF stage., four double-tuned 4556 KC

iron-core IF transformers, 2 audio stages, and

a beat frequency oscillator for CW reception.

The transmitter employs a calibrated crystal
oscillator, a buffer amblifier, and & bair of

RK-76 tubes in the final amplifier stage. The lINE'
transmitter plates are supplied by a 500V 160 M

MA dynamotor which operates from a 6 or 12 . .
Volt automobile battery. The frequency range | General Electric RT-1248 15 tube transmitter-

is 3760-5825 KC. Circuit diagrams are fur- | receiver W'ith TERRIFIC PO“’«_ER (20 “jﬂtts)
nished. These units are priced at $39.95, com- | on any 2 instantly selected, easily pre-adjusted
plete with set of 13 tubes and crystal. The | frequencies from 435 to 500 Megacycles. Trans-
dynamotor which must be used, if it is not | mitter uses 5 tubes including a Western Electric

2-955's as first detector and oscillator, and 3-
THT's as IF’s, with 4 slug-tuned 40 MC, IF trans-
formers, plus a TH7, 2-7E6’s and 2-7F7's. In
addition unit contains 6 relays designed to
operate any sort of external equipment when
actuated by a received signal from a similar
set elsewhere, Originally designed for 12 wvolt
operation, power supply is not included, as it
is a cinch for any amateur to connect this unit
for 110V AC, using any supply capable of 400V
DC at 135 MA. The ideal unit for telephone use
as in a taxicab, or for any kind of remote
control applications, as with drone airplanes.
l Supplied with 15 tubes in original factory pack-
| ing. Priced at only $29.95. 109% less if ordered
| in quantities of two or more.

SOUND ENGINEERING
(Continued from page 63)

low-frequency response in the entire re-
producing system. If other machines
operate satisfactorily in the same au-
ditorium, you undoubtedly can correct |
the trouble with your particular ma-
0“]’8]“"0'"6 OFFEIHNGS | chine, by reducing the low frequency re- |
sponse of either the amplifier or the

OF loud-speaker, [

NEw KI The hum may be picked either by

Ts the long unshielded line, particularly
: . if it runs parallel to some power line
H'Inl Flve Tube superhe'erodyne K“ carrying h]gh currents, or, the cou-

8mall Bakelite cabinet approximate sizo 97x5"x6”, 3 N
complete parts except wire and solder for the cone phng transformel at the speaker may

struction of a_ standard helcrodyfe receiver icki =
Ssing SOLS, 3525 158A7. 198QT. and 128KT. be pxcl_(mg up, hum from some hum
A ;ilmpllﬁud drculllmdlaxr]almmhﬂudsidd in this kit producing equipment on the stage of
3 wi v| . .
f;fmﬁlri'l{ S8 Ei 2 ity ants %’ e Blthe auditorium. The faet that no hum
Erice not! fincludihé tuler| & esies is noticed in the monitor speaker when
H-105 Automalic Record Changer Kit the auditorium speaker is connected di-
Consfsts of 1 Auomatle Mecord changer.  single rectly at the amplifier, indicates that
post arta eatherette cabine or  abov
Crystal plek up :el 5" P.M. and output tran‘srgr; er; the hum 1S not belng_prOduced, at the
1 complete kit of parts Ineluding tubcs but exclud input end of the amplifier. An increase
ing wire and solder, to eomstruct a 3-tube amplifier . g
using I S0LS. 18525 and 1— $36.95 of hum in the PM speaker (at the am-
e U e ey plifier) when the stage speaker is con-
nected at the remote end of the line,
clearly indicates that the line circuit is
write for our new catalogue showing involved in the hum pickup. You can
new test eguipment. tubes and a large a 3
garlety of new Teplacement  parts. check if the speaker coupling trans-
B S IR iy A = former is picking up the hum by orient-
f ing the speaker while it is on the
stage to see if the hum is reduced. If
not, I suggest that you either shield |

the line or re-locate it so as to keep

All prices are F.O.B, New York City.

’177777777

RADIO DEALERS|
—SUPPLY COMPANY— B it away from high-current-carrying

power lines. ~ R
The impedance of a terminated audio | N ANNNNNNNNANNNNNNNNNNANNY

64 RADIO-CRAFT for NOVEMBER, 1946

135 LIBERTY ST., NEW YORK 6, N.Y.

desired to use 110V AC, is $15.00 additional. | 316 A as final. Receiver uses 10 tubes including |
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BUFFALO RADID SUPPLY » 213-221 GENESEE STREET « DEPT. C-11 « BUFFALD, 3, N. Y.

_ a4 oS 1 General Electric 150 Watt Transmitter—Brand New! Due

5T L to the drastic reduction given us on the cost of these units
by the Government, we are now able to place these trans-
mitters on sale for only $67.601!! These units certainly will
not last ab this price eo get your order in immediately.
This unit consists of Transmitter complete with tubes,
seven plug-in tuning wunits which cover the entire fre-
quency range, antenna tuning unit, and dynamotor. All
cables and plugs along with Army lnstruction Manual, and
also Instruction booklet on how to convert to 110V AC,
are included with this stupendous buy. Don't forget the
price exclusive of transportation charges is only $67.50
while they last.

15 tube beautifully built Signal Corps Receiver
fs one of the most sensitive sets ever manu-
factured. It operates directly from 110V60
Cycles. Has two tuned RF stages, tuned con-
verter and oscillator, five 1F stages, using iron
core IF's, a diode detector, tuning eye, and a
two stage amplifier that will drive a speaker
or phones. Easily converted from its 155 to
212 MC. band to any desired frequency. This
16 tube recciver cost the government about
£700, but is priced to sell now for onl!y $39.95,

:1‘ 2038

4
~
RADIONIC EQUIPMENT CO. :
170 Nassau St.. Dept. 1011, New York 7. N. Y. <
Pleage send me a FREE copy of Your 1947 ~
Catalog, 1 understand 1t has thousands of items
illustrated. described and prleed and will be a &
greal help to me in my search for ‘‘hard-to- ~
tind"* radlo equipment. ~
~
NAO cevceasone 50000000000 soooBoooo0ocom ~
~
~
Address ..e..eeeees 0QDO00BSD eeessse LI oY1) ~
~
City R - Y1 SR ~
N



frequency line may be checked with a
power cutput level indicator. This de-
vice should be connected at the remote
end of the line and adjusted so that
maximum transfer of power takes place.
The impedance setting of the indicator
shows the proper terminal impedance.

The impedance of a non-terminated
line is a function of its distributed ca-
pacity, inductance, d.e. resistance and
insulation characteristics. For rough
approximations, the impedance of a line
should be at least twenty times its d.c.
resistance, The distributed capacity of
the line should have a capacitative re-
actance, at the highest frequency which
the line is to transmit, of at least ten

A O%ﬂt/y SALESKIT

FOR RADIO SERVICEMEN

A real saleshelp exclusively for Radio Servicemen
.. . the Jensen Phonograph Needle Saleskit is
just the thing for demonstrating fine peedles.
What's more, Jensen needles augment your
| work, assure full, clear tone of the instruments
you repair, make all records sound better.

| Colorful, convenient, compact... the Sales-
kit slips easily into your pocket. Take it on
service calls. It contains 3 Jensen Concert
Needles retailing at $1 each and 3 Jensea

times the impedance of the source. The | Genuine Sapphire Needles at $2.50 each. -~
260-foot line that you describe should | Available NOW at your jobber. WRITE TO.- s*x

be suitable for impedances ranging | DAY for complete details and our better than _-~ 4
from 25 to 250 ohms, if 10,000 cyeles is | usual discount to servicemen, g !

the upper frequency limit of transmis-
sion, or 25 to 500 ohms, if 5,000 cycles
is the upper frequency limit.

The fact that you did not get as good
results with 250-ohm terminations
should not lead you to any false con-
clusions. The 260-ohm termination may
have added some undesirable high fre-
quency response in the system, and pos-
sibly provided less pleasing results. On
the other hand, the 500-ohm transform-
ers may have been much more efficient.

JENSEN INDUSTRIES, INC.
327 SOUTH WOOD STREET

ok ¥

CHICAGO 12 ILLINOIS
Order Net Price MANY OTHER METERS UPON REQUEST
—— Panoramic Adapter (PCA2) .. ....... $99.75 Ea. Order Net Price
—— Cabinet: 243" Wide, 2915% Deep, 727 .
=-— High, Gray ackle Finish. Ideal for = Mlke: Breast Mike . ....... PR B : 1. 3 K]
c‘{‘r:nmglg l&li' e ' Fo 'I'Q‘ e 'r\l's'r . 90,00 Ea —_— %{llk': :1:753 Carbon Hand Mike ...... 2.50 Ea.
— 1 41 . el 3 = Pluy: 5 Army
S:m%!h ?l-he e aae (P Caawa 7.530 Pr. _.; 25 Ea) oY ?_y?_e_l_’l.“_z. S"?q }‘m‘!' .35 Ea.
—— Choke: 214 MH. RF.C. :vivisiarran AP Ea Recelver: BC-42  Frequency 200
— Code Osclﬁnuxr: Complete with Speaker. . KC=1500 KC—=20 MC as 60.00 Fa.
Telegraph Operated. MS.700 ....... .95 Ea. Relay:  D.P.D.T. @-VoIt ;)
«— Coll Auembf‘;‘:: R.F. from Army Re Lench We* Slive 9
ceiver BC-22dM .. ... ... ...s, .. 75 Ea. nch ¥¢* Sliver Contact . 1.78 Fa.
— Condenser:  .1x.1x.1 Mid. 600-Volt — Shield: 8C4 Tube Shield
Tobe Metal Case. Bathtul s & E g 49 Ea —— Transformer: 5.3 M.C.
— Condenser: .5 d .2 Mfd. 600-Volt Interstage .. ... ...
BTRTUD . - . ool 2 O BB il A58 19 Ea = Transformer: 5.3 M.C
—— Condenser: 2 Mfd. 600:Volt Solar DC Diode &5 a8 caw s . s crrs e ras
Aluminum Can. OI! Filled ........ .89 Ea. =—— Transformer: G.E.
«—— Condenser; 100 MMF. MidZet Varlable 50 Ea. Watts  for 811s to 813 .. d
—--(:gnu'_e.‘r!me;if'J 2d a!.fd" l!,(.‘)00-\'0".- on 1.50 & ~— Transformer: 2,88 M.C. I.F. ........ .29 Ea.
— Condesoen™ 30 it “Rucoivaits o 17O | — Typstormer: Fuament @3 veir at Do
Filled, Rectangular Type .. ... ... .. —— Transmitter: BC-223 Frequency 2000
— Cgndenser: 10 MId.. 1000-Volt. Ol o s Ea. 2, 3000 KC. “ Ll (eiggy 2300 EM
i ey X —— Transmitter and Receiver: BC.133
e e ity Ty L, M a23Ea F.M. 1deal for 10 Moter Moblle Onera-
— gonammer FOe g0 128 o, Sy fao el This 248 itk
b D ol T,
e g s BB G e T T
i 001 Mfa.. S000.Voit Mica 2.40 Ea. with Telephone ifeadset an Ty
= Sondemser: (%t o0 Valt O1l Fillea .15 Ea. tals for 10-Meter Band . v ... : .- 53.00 Ea.
Condenser: 3x3 Mfd.. ©00-Veit Oil ~— Trimmer: Air, 15 Mmfd. .......:.. .23 Fa.
Fllled. Rectanwular Type ... ...... 909 Ea — Trimmer: 3:30 .......000.. Ef s .15 Ea.
— Condenser: 4 Mfd.. 600.Voit C.D. Alu- — Wire: Dronze Stranded Wire (250 Ft.
minum Can. Oll Fllled ... LSOEa Rolls) Heav¥y ....viinesvevans i« 3.50 /RL
Converter: Gonsouﬂ \?-:uhem s:pplied for 59195 B
h 10 o . Meter na . S Rl F .
ot ey eviveni Diode ...... .50 Fa. Mail Orders Promptly Filled
H 3 A CH.
i IR L bl 1980 a. Amateurs to Serve You
. for Handy Talkle ......... 10. N
o L TR [Ii. 1.00 Ea (20% Must Accompany All C.0.D. Orders)
Meter; Westingitouse 2’ (?3%0‘365%-&8-25- a0 Write Dept.RC
. -150-200-250-300- G - - E
Muer Burlingion, 20 AC. 0150 W6SCQ—WEUXN—WENAT—
2= Round . 555 Ed WEVHZ—W6VIW
- Meter: Time Hour 110-Volt 60-Cyele = WRITE FOR FREE BULLETIN 29

Radio Products Sales Company

238 WEST 15TH STREET

LOS ANGELES 15, CALIFORNIA PRospect 7471
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