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TI’IC New FB-7
H. F. RECEIVER

HE CIRCUIT

T

® 7 tubes: one 57, two 24's, two 58°s. one 56
and one 59.

@ llectron Coupled Oscaillators.

® Separate Oscitlator for CW beat frequency iv-

ing “semi-single signal” or “offset’” tuining.
® High efficiency Litz wound IF Transformers.
® Class A Power Pentode Outpur.

o R.39 Coil

handles.

e Band Spread Coils available for 20, 40. 80.
and 160 meter amateur bands, ecach covering
100 full dial divisions.

Standard coils for continuous coverage from
20 MC to 1500 KC.

No frequency drnift.

Double Shielding.

May be used with either conventional antenna
or “doublet” with transposed transmission.
line lead-in.

THE CHASSIS

Single Control Tuning. (No trimmers.)

Full Vision Dial with SFL 270° condensers,

Front-ot-panel coil changing, without disturbing
shidlding.

CW Beat Oscillator Switch on panel.

Front of Panel Switch for “cutting” B voltages
during transmission.

Phone Jack, connecting ahead of final audio

Forms with grounded metal shield

stage.

Calibrated Volume Control located under tun-
ing knob. for one hand operation,

All fixed admstments, such as 1. F. peaking,
accessble  from  top  without removal of
chassis from cabinet.

SINGLE SIGNAL OPERATION

® Both the circuit and the chassis layout have
been designed for ready addition of mechan-
ical filter (quartz crystal) when desired for
full “single signal” operation.

THE POWER SUPPLY

® May be operated from a filament transformer
and B batteries: the new National 5887 low
price Power Supply, or the standard Na-
tional 5880 Power Supply (as used with the
SW.3), R. C. A, Licensed,

NATIONAL

PRECISION S.W.
RADIO Products

2 NEW
sé:")
1 National FB.7 Receciver. Litz

INTERMEDIATE-FREQUENCY
TRANSFORMERS
new
J’ wound, 500 kc. FEquipped with
trimmer  adjustment  for  peaking,
readily accessible trom top of trans.

Same as used in National "AGS”
formers, without

f ) removal of chassis
from cabinet.

TYPE 100 R. F. CHOKE

hx(rc_nn-lv low distributed
capacity, four marrow sections
umversal wound., spaced on
Isolantite  form. Has  stiff
leads for mounting but fits in
wrid |c‘.1k clips. 50 ohms DC
res.: dist. cap. 1 mmf.: induct.
21y mh.; rated at 125 M.

fll"“

|

NEW FRONT.OF-PANEL COIL -FORM

As used in "AGS™ and FB.7.
With grounded and shielded
cast-metal end handle. Form
made ot R-39 low los coil
form matenal, especially  de-
veloped for National Com.
pany, and containing inter-
nally mounted adjustable
padding - condenser, Coil
shields are available for these
forms and are designed for
i pancel mounting, as in the

FB.7

NATIONAL
ISOLANTITE
SOCKET -

Isolantite 1ube and coil sock-
ets, glazed upper surface. give
maximum efficiency in ultra-
hiph frequency circuits, suitable for sub-panel or
bascboard mounung. in standard 4. 5 and 6-prong
types —now also available in 7-prong ype.

NEW VERNIER INDEX DIAL TYPE B.

Equipped with well-known
National B-Dial Velver-Ver-
nier drive with variable ratio.
6:1 to 20-1, and with vernier
index  reading 1o 1 10th
division.  Permits the accu-
rate logging so necessary in
short-wave work.

Send Coupon below for full information on the new

NATIONAL CO., INC..
61 Sherman St.. Malden, Mass,

Gentlemen:  Please send me full particulars on
the new Nauonil FB.7 Ham Band 8
Receiver.

Name

| Address ... o L e



The Toth Unit-type Transmitter—Part 2
A Voice and C.W. Transmitter Without Batteries

The The top dech carries the
autput stage, including the E. F. Jolinson in-
ductances, %65 tube, and the 3 tuning condensers
for bhoth tank circuit and antenna—everything
above the milliammeters in the front vicw. These
things never need attention and only the N63
is “plug-in.*’

The next lower deck carries the removable
buffer (front) and oseillator units (rear) with
filament transformers hetween them and resistors
for bias and voltage-dividing bhelow the deck. Note
ventilation holes in side and top of shield.

The neat deck helow carries the nodulating
system or audio amplifier unit—also plug-in.

On the hottom deck are the microphone bat-

machinery.

tery and the National Lahoratory "ower Supply
—likewise readily removed.
- - -
In the first part of this article the

peculiar advantages of the “Unit System™
were explained—the possibility of testing
evervthing separately on the bench, and
of using the same basic struc-ure for
a 10, 20, 60 100-watt set, no: to
speak of being able to remove the audio

Or

system in a moment for public address
work.

Most the individual units
described in detail.  Now go on.

The Buffer Unit

Most of the remarks above apply to
the buffer unit as well. This may be
a good place to note that this compart-
ment contains none of the grid chokes.
The buffer grid choke is in the oscillator
compartment, the output-stage r.f. choke
is mounted under the top shelf. A little
thought will show the reasomableness of
these locations. The tapswitch in this
stage is not essential unless various sorts
of tubes are to be used in testing.  For
the 45 the “pickoff” should be practically
at the plate end of the coil, for the 10
it may be 2 or 4 wrns farther down.
Another use for this switch is described
later.

of were

Control Switches

The switching of the audio svstem has
been mentioned.  This leaves only the
transmitting tube flamient circuits, the
rectiier tilament in the power supply
unit, and the plate-supply itself, Tt will
be seen that none of these appear on the
transmitter panel. This is for the good
reason  that one them at the
operating position—that is alongside the
microphone and  receiver.  Since  the
National  “Laboratory™  Power  Supply
uses the 573 tube no pre-heat:ng is neces-
sary and the unit may be turned on by
one switch, just as in the case of the
audio unmit. The unit s accordingly
plugged into a socket whick is switch-
controlled from the operating desk.  Fin-
ally the transmitting filaments may be
supplied from a second socket in parallel
with the one last For a per-
manent  installation  these sockets may
cither be placed in 1 row near the trans-
mitter (our pet arrangement) or clse
placed inside the transmitter frame. The
tirst scheme makes the wiring less messy.
For a temporary installation evervthing

needs

named.
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may be plugged into a multiple plug
supplied from the nearest socket—the
total drain is within that permitted from
a lamp-socket, although one had best
look up the local city and insurance re-
quirements in this regard—there being
some very odd quirks in this matter.
Turning on the whole transmitter at
once may sound queer in view of the
wandering temperatures that result from
such a practice.  If one is particular as
to small frequency drifts the bulk of
it may be stopped by leaving the 47
oscillator filament on af all times, using
a separate filament transformer for this
stage. Both the 47 tube and a filament
transformer are cheap now. The shelf
allows ample room for the extra trans-
former.  Unless one goes to thermostatic
temperature control ovens this is prob-
ably as far as it is worth while to carry
claboration.

The Universal remote control panel used as
a pre-amplifier when working from a  high-
yuality low-level microphone. It contains a 230
tube. the batteries to drive the same, a tone
control and a volume control.

Microphones

The audio system as it stands will
modulate the set completely if the micro-
phone is of the close-talking sort ordi-
narily used by amateurs. High-quality
mikes produce a much lower output level
and a pre-amplifier should be used with
them. I battery operated and kept on
the operating desk this stage will do
much to minimize hum, even with a
low-priced mike.  Before deciding read
the microphone paper clsewhere in this
issue.

Note that the audio system has a gain
control in the second audio grid—not
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the first.  The reasons for this are a bit
lengthy but rather definite. When a
pre-amplifier is used this control may be
set by trial and thereafter the one on the
pre-amplifier used—but don’t fall into
the evil habit of constantly twisting this
knob—learn to talk evenly, or else to
move to and from the mike. The flicker-
lamp on the desk helps in this matter.

The Transmitter Frame and Panel

Before going on to the adjustment
and operation of the set a few words
about the frame are not amiss.

It is entirely of wood for clectrical
reasons. The panel and shelves are of
the type of 3-layer ply-board known as
“panclboard” which is purchasable at

CNIERSAL REIOIL COA "ROL PWNEL

PR ST

M AV? INFUT

The circuit of the remote control panel con-
tains some things not needed in the radiophone—
but thoroughly worth while for those intending
1o use the same pre-amplifier for public address
work. For purely amateur radiophone work omit
the upper half of the circuit and feed from the
"tube to line”’ transformer into the audio system
described last month. Observe that this arrange-
ment permits one to place the operating position
in a remote location if desired. The pre-am-
plifier draws but little cfiurrent and dry-cells
inside the case may be used.

lumber yards in $6” lengths. The fram-
ing is made of material dressed 1147
square, the + uprights being 48" long.
The top shelf is 217 wide and 1315”7
trom front to back. The other 4 are
cut to the same size, then laid together
and notched out at one operation for
the corner posts.  The CLEAR space
between the shelf supports is (from the
top down) 87, 117, 10'%”, and 107,
with 47 under the lowest shelf.  The
panel is left of the full 56”7 height,
merely rounded at the top and cut out
at the bottom.

WHOA'!

OH PSHUX! JUST AS WE ARE ABOUT
TO START IN ON THE CIRCUIT DETAILS
AND ALL THE PLEASANT STUNTS THAT
CAN BE DONE WITH THIS TRANSMITTER
THE SPACE RUNS OUT. WE ARE “AGIN®
THIS SCRIP BUSINESS. A REGULAR FULL-
SIZED  “MODERN RADIO™ NEXT MONTH
WILL LOOK GOOD TO USN,

e



Methods of Single Signal Reception

*By Daxa

“Modern Radio™ is most pleased to present
this clear discussion of the two most useful
methods  of  “'single  signal®”  reception,  hoth
of which the author has cngineered into the
well-known AGS and FB-T receivers of the
National Company.

In particular we wish to en.phasize that
#an  unclear statement in the originual FR-T
article (March “Maodern  Radio’™)  was  due
solely to editorial mischance.

EDITOR.

An overly brief and, unforzunately,
not altogether correct statement in the
original article on the “FB-7" receiver
(March  Mobpern Ramo)  has caused
much discussion of single signal recep-
tion, and the purpose of this paper is to
clarify the principles and outline the
characteristics of two systems. Incident-
ally, both systems are available in the
“FB-7" receiver.

In spite of the many excellent articles
published by James Lamb, there is still
apparently some misunderstanding as to
what the term “Single Signal” reeeption
implies.

Going back to the simple oscillating
detector, evervone is. of course, familiar
with the beat note set up by a c.w. sig-
nal.  When such a detector tuned
exactly to the signal, the frequency of
the beat i1s zero. It necessarily follows,
therefore, that in order to produce an
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audible tone, the detector must be de-
tuned slightly to either a higner or a
lower frequency from that of the signal.

* Engineering Department, National Company,
Malden, mass.

BacoxN

Fig. 2. A crystal filter. The switch at the
left permitx the uxe of a series or parallel con-
nection as desired, or the crystal may be switched
out, depending on the selectivity requirements.
The cryxtal itself is in the round container. the
I.F. peaking condenser ix reached through the
lower opening, and the phasc-shifting condenser
through the upper one. The milled knob acts
upon the selectivity-control condenser.

For instance, in order to obtain a 1,000-
cvele beat note, when receiving a 5,000
k.c. station, the receiver must be tuned
cither to 4,999 or 5,001 k.c. This de-
tuning, being only 027, is negligible as
tar as reducing signal strength is con-
cerned.

A short-wave superheterodyne, how-
ever, presents  an  entirely  different
picture. Receivers of this type ordinarily
employ an intermediate frequency in the
neighborhood of 500 k.c., and c.w. beat
note is produced by beating the i.f. signal
with a separate beat oscillator coupled
to the second detector.

Let us assume that the beat oscillator
is tuned exactly to the i.f.—the prin-
ciples of producing a beat note will be
exactly the same as in che case of the
oscillating detector; that is, the i.f, am-
plifier must be detuned from the signal
in order to set up an audible note.  In
the superheterodyne this is accomplished
througn the mechanism of the high-fre-
quency signal oscillator and  first  de-
tector, which is adjusted so that the i.f.
signal impressed upon the second detector
and beat oscillator is cither 499 or 501
k.c.

The curve “N” in Fig. 1 shows this
effect.  The scale labelled, "K.C. OFF
RESONANCE” refers 1o the tuning of
the boat oscillator, while the microvolt
scale is more or less arbitrary, being in-
tended merely to show che rapidity with
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which the signal is attenuated as it is
detuned.  The detuning for a 1,000-
cyele beat being only .27/, is not serious,
but  does  noticeably  decrease  signal
strength.  Obviously, then, it is desir-
able to tune the signal exactly, so that
the maximum selectivity and amplifica-
tion of the i.f. amplifier may be utilized.
To do this and still obtain an audible
beat note, it is only necessary to change
the tuning of the separate beat oscillator
to cither 499 or 501 k.c. It makes litte
difference which frequency is chosen.

This scheme gives excellent results and
is a detinite approach to single signal
performance. Referring to the 7sis.™
curve of Fig. 1. it will be seen that
nmaximmum  sensitivity is realized when
the receiver is tuned to give a beat note
in the neighborhood of 1,000 cvcles,
and, furthermore, that this increased sen-
sitivity represents an actual, useful, im-
provement in sclectivity.  The point to
remember is that with the receiver ad-
justed to give this beat, the signal is
quence maximum  ethciency is obtained.
It follows, that the single signal effect
cannot be even remotely approached un-
less the selectivity of the intermediate
{requency amplifier is of a sufficiently
high order to markedly attenuate the
signal when detuned 2,000 c¢ycles, or
that amount which would result in the
audio image response of 1,000 cycles.
The curves of Vig. 1 are those of the
standard National FB-7.

The same general principles apply to
full single signal reception in receivers
employing a properly adjusted quartz
crystal filter in the iLf. amplifier. The
overall selectivity of the receiver will
now be such that the acceptance char-
acteristic is only a few cycles in width;
usually less than 50, Actually. the sig-
nal must be tuned in exactly in order to
be received at all; and this is just an-
other way of saying that nothing reaches
the second detector unless it is exactly
equal to the crystal frequency.

The beat oscillator must be detuned
as in the prevous case, in order to obtain
any audible beat, but a most important
point, which is not always realized, is
that the pitch of the audio response will
depend solely upon the detuning of the
actually tuned in exactly and in conse-
beat oscillator; that is, with a 500 k.c.

Page Six

crystal and the beat oscillator tuned to
501 k.e., a sharp peak will exist at the
difference (beat) frequency; viz. 1,000
cycles.  The effect of such selectivity
to the car is similar to that of a very

Fig. 3. An PFBX receiver with crystal filter
tlawer left) replacing an ordinary i.f. transformer.

sharply peaked audio amplifier.

The photograph shows the “"IFBX™ re-
ceiver, complete with a crysul fileer,
selectivity control, selector switch, etc.
The crystal and all its associated equip-
ment, including the input if. trans-
former, is mounted in the rectangular
compartment at the right-hand side of
the chassis.  This unit is complete in it-
self, as shown in the photograph, Fig. 2.
Only three leads are brought out, the
grid lead to the first i.f. tube, and the
primary leads of the i.f. transformer con-
necting  to the first  detector  circuit.
Built in this way. shielding of all circuits
is complete.

Such a unit enables the FB-7, or anv
other short-wave superheterodyne  of
equal inherent stability. to be converted
for full single signal reception with a
minimum of trouble and expense.  In
such conversion there are, of course,
several points to be considered, such as
the stability of the high frequency and
beat oscillators, the facility for changing
the beat oscillator tuning, ete., all of
which are essential when such extremely
high selectivity is built into a receiver.



NOISES FROM RECTIFIERS

*By . S.

From the good old davs of the Ray-
theon Rectifier for B climinators  to
modern power supplies with mercury
vapor tubes of latest design, all users
have been confronted wth problems of

quicting ripple and other noises. The
Fig. 1. What may happen under adverse

conditions.

residual AC ripple can be handled by

means of filter circuits and the ripple
reduced to any degree desired by adding
enough inductance  and  capacity as-
sembled with even o smuall amount of
mtelligence. However, cases par-
ticularly  with tyvpe rectifiers,
when noise still As the noise
must be caused by 60 cvcles both ripple
and other parasitic noises have the same
apparent pitch and are dificult o dis-
tinguish.

Fig. 1 is an oscillogram showing what
may happen due to rectifier tube char-
acteristics.  This oscillogram shows the
voltage across the load in the voltage
doubling circuit of lig. 2. The recti-
fiers were somewhat experimental. but in
general were similar to 766 tvpe. o will
be noted in Fig. 1 that one-half wave
comes through perfectly smoothly and
is entirely normal. The other half-wave
is full of steps.  As far as external ob-
servations by means of meters or appear-
ance of tubes was concerned the circuit
was operating  perfectly  satistactorily.
When put on the oscillograph, however,
these rather violent parasitic surges made
their appearances. By changing con-
stants in different parts of the circuit,
the picture may be changed in appear-
ance quite materially, but one  tube
always produced some form of oscilla-
tion.  Obviously, a rectifier involving
peculiarities of this sort is very likely to
make trouble in smoothing the ripple.
In fact, these sudden jumps in current

arise,
bridge
persists.

* President

Co.,

Delta
Mass.

and Chicef Enyincer
39 Osborne Street, Cumbridye,

Mfye.

DrrLLeNBavct.

I,

may excite various parts of the circuit
to produce damped oscillazions, varving
in frequency from a few kiloeyveles to
radio frequency.  While the oscillogram
was taken on voltage doubling circuit
with experimental  zubes, very similar
effects will occur in all types of recti-
fier circuits under some conditions, and
have been observed occasionally  with
standard rectifier tubes. In one notable
parasitic became violent
that the insulation collapsed on the fila-
ment_ transformer,

case surges SO
ks

ablv due to the fact that the break
'down voltage of a mercury vapor tube
s higher than the internal drop when
current is tlowing.
ately after the tube starts o conduct,
the internal voltage dreps almost
stantancowsly  from starting to
value.  This is equivalent to introducing
1 negavve resistance in the circuit and
whenever a negative resistance is present
[oscillations are always possible.

There are Several powibl methods “of
cure.  In the first place an adequate
first choke in the filter ciecuit, preceding
the first condenser, is of great help. The

digpoly

n-
running,

/,‘ €~

1< |1f

1l

200-25
FLoap- ., 2007750
700 “ILLOGRAPH
FPig. 2. The circuit used to produce the effects
of Fig. 1,

size of this choke in Henries should at
least be equal to the load resistance in
ohms, divided by 1.00¢ and preferably
twice this value.  The first condenser
must also be large enough <o that the
resonant frcqucncv of tirst choke and
condenser is well below 60 cyeles, Under!
“these conditions the starting voltage o

the tube iv provided by inductive voltage
set up by the first choke, and the cur-
rent is handed gently from one tube to
the other. both tubes carrving current

(Continued on page 14)
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‘ The cause of these oscillations is prob-

As a cesult, immedi- |
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Western Electric Transmitters and Tubes
Released to Radiophone Amateurs

Western Electric tubes of both reeciving and
transmitting types have been released to radio-
phone amateurs through the Graybar Electric Co.
and may be purchased through the nearest branch
or by inguiring of Mr. A. J. Eaves, Research
Products Sales Manager, Graybar Eleetric Co.,
Lexington Avenue at 13rd Street, New York City.
The prices are the same as to hroadcasting sta-
tions. Mr. Eaves writes “"—in fact we have a
release to sell anyvthing to the amateur trade
which is sold by Western Electric Company for
broadeasting purposes. where the station is used
for telephone purposes.” This includes the 50
and 100-watt police-type transmitters. A 100-
watt size is expected soon, and there are already
250, 300 and 1,000-watt sizes.

The triodes on the opposite page are priced
tin the same order) at $7.75, (101F at §53.25),
$3.350, $2.60, $2.60, $1.00, $2.50 and $1.25. The
101 types are stated to have lives of many thous-
ands of hours. In addition the following other
types whould be noted.

AUDIO OUTPUT TURES

252A, resembling RCA 250 but haviag 3-volt
filament, price §10.25.

271A lies between RCA 210 and RCA 250 but
has a 5-volt, 2-amp. heater-tilament and a
separate cathode, price $13.25,

273A, lies between RCA 15 and RCA 2A3,
price $1.25. The filament runs at o volts. 1.2
amps., plate at 250 volts, 32 ma., mu 2.9. plate
resistance 1,000 ohms.

RECTIFIERS

249A resembles (he 66 but has a T-amp. fila-
ment and will pass peaks of 1,100 ma. at a peak
inverse voltage of 6,500, [I'rice $10.00,

271A resembles the &0, max. r.m.s. input
volts per plate 150 to 660 depending upon the
filter type. Price $2.50.

280A resembles the 66 but hax only a 3-amp.
filament, hence peak plate current only 500 ma.
peak inverse voltage 3,500, Price $6.25.
MISCELLANEOUS
205D—Spherical triode, mu. 7.3. fil. 1.6 amps.

at 1.5 volts. Audio output 1,200 mw. at 370
volts. R.I%. output 3 watts at 400 volts. $7.00
263 E—Non-microphonie 205D.  $8.00

2121—250-watt sending tube. Too well known
describe.

231 D—Interchangeable with 99. $4.00
212A—Re<embles RCA UV211 closely. $17.50
2531A—Resembles RCA X653 “Tli-watt” screen-
grid tetrode but has 5-volt filament. $21.25

25 113—Interchangeable with RCA 865, $21.25
(See 2827)

256 A—*"Trigger"” triode containing argon gas.
When plate voltage reaches about 30 times grid
voltage, tube hreaks down and conduets up to
75 ma. with drop of only 10 to 20 volts. 5-pin
base. 2.3-volt, 1.7-amp. filament. §7.25

259 A—Iligh-quality sereen-grid receiving tube.
Resembles 221 but mu, 500, mutual 1,100, plate
eurrent 6 to 7.3 ma. at Ix0 volts plate, 75-%0
screen.  Plate resistance 380,000 to 100,000 ohms.
Filament 2 volts 1.6 amp. $1.00

{0

26 {A—Resembles RCA 861 but has 1.3-volt,
300-ma. fil. $2.50
276 A—Resembles RCA 211 and W.E. 212A

but has lower capacities and fil. takes but 3 amps.
$17.50

277A—Big brother to 236A. $10.00

282A—THIS IS SOMETHING. Big brother to
the RCA %65 and the W.E. 251A and 251B above.
Hard glass construction permits operation at
1,000 volts with 30 to 30 watts output. $31.00

281A—Equivalent to RSA R4j. For audio
work. output 10 to 10 watts with 1 to 3/ har-
monics depending on load and applied voltages.
$25.00

1933 HAND BOOK

than

service
°1

a year

BIGGER., SIMPLER., MORE
SIVE than the 1932 edition which delighted more
10.000 users.
(including
time
including 3 supplements.

QOrder from your dealer. or direct from us. Satis-
faction guarantecd., or moncy returned after 10-
days’ trial.

carbons)  for all

Now Ready!

COMPREHEN-

Lists full data on all resistors
receivers.  Saves
Costs only $1 a year,

and labor.

NEW TVR
ADJUSTABLE
SLIDING CLIP

New

FULL-LENGTH FIBRE GUARD = into Dlil(‘(’

MOUNTING

BRACKET

TRUVOLTS For ACCURACY

No other resistor offers so many advantages:
I*atented double spiral winding. open air-cooling,
adjustable clips. 1.0CO-volt insulation, full-length
protective guard, accurate values, long life.

Type VOLUME
CONTROLS

A complete power-switch assembly can he snapped
i without
Pong ALUMINUM <hafts —casily cut to any desired length.
Five types will fit 799 standard receiver models.

All standard sizes.

disturbing = contral  connections.

Write Dept. MR-4 for
Complete New Catalog

173 Varick Street, New York

ELECTRAD

Ao INC Acsa s
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The Reversed vacuum Tube

By MiLton RuBiN®

The triode, tetrode, pentode, et al—
have been used as amplifiers for many
years, according to the basic circuit in
Fig. 1. By varying the voltage applied
between the grid and filament the plate

e

|pur % (M2
B

Fig. 1. Above, the usual amplifier circuit,
with the input applied to a negatively biased grid,
the plate being kept positive. Below. the reversed
or de-amplifying vacuum tube with input applied
to the plate and the grid kept positi The
plate MAY have a negative bias if desired.

&

current varies according to a definite
curve. Nearly all circuits, amplifying,
detecting, oscillating, etc., are based on
this elementary effect.

The new circuit, which could well be
called a de-amplifier, performs, as the
title indicates, in exactly the reverse
manner of the ordinary grid-tube circuit,
In Fig. 2, the input voltage is applied
between the plate and the filament; by
varying this voltage, the grid current
varies accordingly. In the usual vacuum
tube circuit, since the grid is so much
nearer the filament than the plate is, a
snall variation in the grid input voltage
makes a large variation in the plate cur-
rent. For the same reason, in the de-
amplifying circuit, a large change in the
plate input voltage produces a small
variation in the grid current. Grid cur-
rent is forced through the grid circuit
by the grid battery; when the plate is
made negative its field counteracts the
positivity of the grid somewhat, and
repels clectrons that are flowing from
the filament to the grid, in other words,
reduces the grid current, the magnitude

of the effect depends on the mu of the
* 52 Westmore Road, Mattapan, Mass.
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tube, the plate voltage, grid voltage, etc.
Since the plate is so much farther from
the filament than the grid is, the plate
must be very negative to reduce appreci-
ably the grid current. In fact, using a
relatively low mu tube such as the 201A,
with 6 volts on the filament, and 3 volts
on the grid, the plate must be 135 volts
negative to the filament, in order to pre-
vent any current from flowing in the
grid circuit,

Fig. 3 shows a graph made with a
201A as the de-amplifier. The grid bat-
tery consisted of two 1)4 vole dry-cells,
with the positive side connected to the
grid and the negative side connected to
the plus side of the filament through a
milliammeter.

In using this reversed vacuum tube,
there are, however, a number of annoying
effects to be overcome.

Fig. 2. A convenient practical form. R2 is
a limiting resistor to prevent damage to the
tube is a high voltage is applied to R1 in such
a direction as to make the plate positive. RI
is the resistance across which the input is applied.
Its use, as in ordinary vacuum-tube voltmeters
prevents false readings from stray fields. (R1
may be 100,000 ohms and R2 10,000. Ed.)

First, touching the plate terminal with
one’s finger causes the meter needle to
dip. Connecting it to the ground. or to
one side of a battery or other body con-
taining eclectric charges, causes the same
effect. Now this is undesired, as, if the
voltmeter is to have any use, the reading
of the meter should vary only when the
potential difference between the plate and
filament is varied.

Second, when the two input leads,
from plate and filament, are touched
together, the reading of the meter varies.

Some more cxperimentation is un-
doubtedly necessary to perfect this in-
strument. Having neither the equip-
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ment nor the time to investigate its pos-
sibilities further, I am hcn.by exposing all
that I have done with it so far, for the
edification and benefit of the fraternity.
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Fig. 3. Calibration of a 210A tube used as
a de-amplifying voltmeter. Not all 201A tubes

will give this exact curve. Read the grid cur-
rent, find it on the upper scale, run down verti-
cally to the curve and then to the right to find
the voltage.

When used as a voltmeter, it will have
to be calibrated.

It ought to work well on a.c. voltages.
Positive high voltages will do no harm
to the tube, because of the high resistance
(R2) in series with it

The multi-grid tubes are good for use
in this circuit—each of the outer grids
or plate, when used as the plate, can be
used for a different voltage range.

High voltages can be measured, the
only limit being the insulation of the
tube, its (de-) amplification factor, and
the grid current allowable.

The only current drawn is through the
high resistance, R1,

= MODERN RADIO =g

‘QUiZMATIE

As usual, one year’s sub. or extension for the
most to-the-point answer; six months to the next
four—our judgment to be final. (Winners of a

first or two seconds are incligible until their
time ix up, but good answers meanwhile put their
names in the KING ROW.)

Here's an easy one—without the kinks of last
month’s guestions.

Part A—Why is a
for Class B work?

Part B—(In case Part A was stiil too hard.)
What is the device pictured here—and what do
you suppose aceounts for the unusual construe-
tion?

low-mu tube undesirable

JANUARY WINNERS
First Prize: Richard How, Hollis, L. L., and
Temple V. Ehmsen, Portland, Oregon. Second
Prize: 000000000, Nobody else came within a

row of apples trees of guessing either problem.
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Short Circuits

*Modern Radio,” having reduced its subscrip-
tion rate from $2 per year to $1.50 per year
hereby extends all existing subscriptions as
follows:

Months paid for Months which will

at old rate. be sent.

d [}

i 5

3 6
6and 7 R

8 11

9 12

10 13

Don’t let the size of this “Scrip Issue”
vou—remember that **
P.s.
re-open,

worry
The situation ix temporary."
Even as we write banks have started to

APRIL. FOOLISHNESS

The Horrible portrait of Eddie Cantor on the
Cunningham radiolog.

WTIC cooking lessons in which one does not
molasses but *“‘molosses™.

Speech by chief engineer of auto factory via
radio to servicemen: ‘*—study this car so that
when they start piling up on the road—*'

At WICDW the transmitter uses a 210 push,
250 pull oscillator.

The boss of WI1ANC sez that King Pradjad-
hipok (?) should never have gone back to Siam
—Ilookat the fine white e¢lephants we have for
him right here—Radio City, frinstance.

A 7-prong tube may be connected about 1,080
ways, of which 3 are right.

use
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Now You Can Use the World's
Finest Resistors on Every Job

SUBSTANTIAL reductions on LR.C. Metallized
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Wire Wound Resistors and Motor Radio Suppres-
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makes it easy for servicemen to standardize on the
world’s best known line.

No longer is there the slightest excuse for using
Resistors of questionable performance "just because
they are cheap.” Now you can use LLR.C.’s all of
the time—for all of your jobs.

But Price is not all. High as LR.C. standards
were in the past, new processes and equinment have
resulted in still further refinements which insure
the utmost accuracy. exceptional performance under
load, absolute uniformity and dependable operation
under all atmospheric conditions. Thus you are
offered an opportunity for simplified stocks, greater
service satisfaction and larger profits.

Order COMPLETE 1.R.C. Assortments—Today!

International Resistance Co.
74 Wellington St., W 2006 Chestnut St.

Toronto. Ont.,, Canada Philadelphia, Pa.
N
IR)C
POWER
] WIRE WOUND s
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UNIVERSAL
3.-Piece Adjustable
Combination Stand

This tull uulnv. all purpose. ad
justable tanguet and floor stand our-
sells any stand on the market—Three
telescoping  sechions— Collapsible tor
ewsy transportation. Cin be extended
to  tull standing  height — - Honest.
solid construcuon —Smippily  tinished
in  highly  polished  nickel  plate - —
Lowest price n history. Only $10 00
list. including 8 suspension springs.

i UNIVERSAL MICROPHONE CO.. Lo,

424 WARREN LANE. INGLEWOOD. CAL, U. 5 A.
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Standard Parts on the Pacific Coast
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Qur Service is Fast and Reliable
Technical Advice by Experts Iree to All
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Radio Kits, Sets, Tubes and Accessories

WEDEL CO., Inc.
Seattle, Wash., Portland, Ore.
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Voltage and

Resistance Measurements
95¢¢ QF RADIOQ-SET TROUBI IS CAN BE
LOCATED QUICKLY AND ACCURATHLY
WITH THIE
SHALY CROSS
No. 681
Quick-Change
Volt-Ohmmeter

1Q0.10Q0-500-1000
Volts,
1 Ohm to
3 Megohms

T his istrument s
very easy to  tanld.
The 1mportant  parts
required are a I-millampere D.C meter and

the SHALLCROSS Reststor Kt No. 687,

Send 6¢ in stamps for Bulletin 681-V. deseribing
the service man's most useful test instrument.

Shalliross Mg, Company £
S FrecTaAL seEcenes . R
T i ollingdale. Pa. ’

-

Contains a mine of useful

information to every service-
man. Tells how to service
practically all oid and new
sets with a few CENTRALAB
Volume Controls. Aiso has
dope on CENTRALAB Fixed

Resistors.

Send two three-cent stamps o
cover cost of mailing and
packing.

Write Dept. X.

Centralab

CENTRAL RADIO LABORATORIES
E. Keefe Ave. & Humboldt
MILWAUKEE, WIS.
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(Continued from page 7)

during the transition period between half
cycles.  Another corrective feature is to
introduce radio frequency chokes into
the anode circuit of each rube used. As
these chokes are 1o prevent parasitic fre
quencies, their size shoud be considerably
larger than that corresponding ro the
radio frequency at which  transmission
1s being carried out.

While it ix not directly connected with the
subjeet of this article we can’t resist showing
here this new PDelta AD-61 compact power supply
for small transmitters and for public addre s
svstems.  Using an 83 tube it delivers 175 Ma.
at 400 velis, with a ripple of less than 0.1
The regulation is less than Ix from 10 load
to full load. The filter consists of two 8 uld.
electrolyiic sections, a 5-25 hy. first choke and an
a5 hy. second ehoke. There is an in-built bleeder
rest r. A separate transformer permits pre
heating of the rectifier.  With the cast silicon-
aluminum base and enclosnre it weighs 21 pounds
and costs $34.25 net about what the parts cost
an amatenr.  With alight moditications it can
use the 573 rectifier instead of the 83, The

deviee is due to Delta Manufacturing Co.. 34
Oshorne Street, Cambridge, Mass.
e ——

v a couple of nuts shells—the 77
better 36 and the 78 i= a hetter 39,

tuhe is a

RADIO RESEARCH

Radio Researeh Co. has

building at Y%th and
Washington, D, €.

MOVES
moved into its new
Kearney Streets. N, F
The sirncture was designed
specifically for radio work and includes a very
extensive yround system  with leads into  each
roam.  There are two built-in shielded rooms for
test and measurement  work. Ample s=pace iz
available for towera to support anfenna net works
which will be crected in the near future.

A televizion
vear when the

record was made
1.000-watt Don  Lee

early in the
transmitter,

WEXS, was “looked in on” at Houlton., Mnine.
by . fL. Hanson.
NEW UNIVERSAL PRODUCTS

Universal  has  just  added  blank and pre
grooved aluminum record-dises. in 1, R 10 and
12-inch sizes to its line. There is also a new
line of volume controls and faders best described

Quality orint-

QSL’5. stationery. blank forms. etc.
Ridio Press.

inz, low prices. Samples on reqilest.
Monroe. N. C

Only $2.00! Model “Y" Experimenters' super
sensitive. midget single-button microphone. Un
questioned  Universal quality performance. 200
ohms Pure Gold Spot Center Diaphragm. Price
includes general catalog with diagrams. Universal

Microphone Co.. Ltd.. Inglewood. Cal

Puyge Fourteen

T e

FB-7

Exclusive
Connecticut
“National”
Distributors
ON DISPLAY
The AGS

kack and Panel
Complete
Receiver

The FB-7
Etc.
o
Write for special prices
o
Halry & Young

203 Ann St
Harlford, Conn.




CATHODE RAY
OSCILLOGRAPH

Combining the Accuracy and Flexibility required
by the research physicist with the stability and
simplicity desirabie for station checking or
student instruction.

COMPLETE RUGGED COMPACT

NO EXTRAS TO BUY

All  tubes, timing circuits, synchronization controls,
mount ngs, and cables are included. Plugs into 110-volt,
60-cycle line.
May be used for sucl varied purposes as—-direct exam-
ination of a modulated R.F. envelope—audio waveform
and program checking—time constant studies—and a host
of other special studies.

The Most Usclul instrument Ever Developed.

PRICE. $200.00
Performance — Workmanship — Materials

Fully Guaranteced

RADIO RESEARCH COMPANY, Inc.

Ninth and Kearny Streets, N. E.
WASHINGTON, D. C.
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1933
SHORT WAVE MANUAL
DON.C. WALLACE

Winner of th, over (up
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WELL-KNOWN radio manu-
facturer will market a kit
of parts for the Wallace Short
Wave Receiver, Anybody can
build a Wallace receiver either
from this kit of parts or by
making all parts at home accord-
ing to instructions contained in
this Manual.  Also shown is the
new World Short Wave Log and
Time Table, with Audibility and
Probability Rating for stations.
This Manual will solve many of
your short wave problems. SEND
YOUR ORDIER NOW.
DEALERS and JOBBERS
are invited to write

for trade prices.

The Last Word
In Short Wave Books

ass The 1933 -

SHORT WAVE MANUAL BY WALLACE

WINNER OF THE HOOVER CUP

VERY dyed-in - the - wool

amateur and short wave en-
thusiast has heard of the achieve-
ments of Don C. Wallace. He
seems to get stations right
through the QRM and noise. He
uses a receiver that is ultra-effi-
cient. Its  simplicity is what
makes it so efficient. Wallace has
made many improvements in his
receiving and transmitting equip-
ment. He tells about them in
the 1933 Wallace Short Wave
Manual . . . tells you how to
build a duplicate of the inex-
pensive little two-tube receiver
that  outperforms anything yet
tested at W6AM-W6ZZA. Any.
body can build this receiver in
an evening by following the in-
structions contained in the Wal-

lace Manual.  But that’s not all.

Wallace also tells how to make
a simple ‘47 tube transmitter
that is reaching out . . . how to
make a simple 'phone transmitter,
good for a couple of thousand
miles . . . how to make the
new cellulose-base short wave
coils . . . how to design a short
wave aerial that meets your
exact requirements . . . how to
pass the amateur examination
how to master the code
. how to make ANY short
wave receiver work better than it
has ever worked before. Wallace
speaks from FACT. His Manual
will show many people the way
to better short wave radio . . .
the kind that enables you to
“connect” when others fail. It
will be out on March 20th. Pre-
publication orders will be filled
FIRST.

SEND YOUR ORDER NOW. ASSURE EARLY RECEIPT OF COPY . .. .

Name

Pacific Radio Publishing Company (Established 1917)
422 Pacific Building, San Francisco, California.

Send me a copy of the 1933 Short Wave Manua! by Wallace as soon as it is
off the press. I enclose $1.00 in full payment.

You are to send this Manual postpaid.




