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Simplifying 1931 Circuits...

VARIABLE-MU TUBE

The constant quest for improved, yet simplified circuits
never ends for radio engineers.

Now, for 1931 receivers, Arcturus presents the new
Variable-Mu Tube, Type 551. This tube contributes vital
advances of great interest to set engineers...vastly im-
proving (Haerating efficiency of any receiver and making
possible definite economies and simplification of the
circuit arrangement.

The Arcturus Type 551 Tube renders unnecessary the
use of double pre-selectors, dual volume controls; elim-
inates the necessity of a “local-long distance” switch.

This new Variable-Mu Tube permits distortionless
operation with signal input voltages approximately 25
times greater than with present-day tubes and extends the
range of automatic and manual volume controls by this
factor. It divides maximum cross-talk by five hundred.
And it effects a marked reduction in receiver “hiss.”

This is accomplished bya new principle in construction
whereby the current-voltage characteristic is specially
shaped so as to reduce the higher-order parameters re-
sponsible for distortion and cross-talk.

A special technical bulletin on the Arcturus Type 551
Variable-Mu Tube will be sent to manufacturers, en-
gineers, and all othersinterested in this new development.

ARCTURUS RADIO TUBE COMPANY, Newark, N. J. A

ARCTURUS

“The TUBE with the LIFE-LIKE TONE”

Licensed under patent applications of Boonton Research Corp,

For Every PHOTO-ELECTRIC Device
The Arcturus PHOTOLYTIC" CELL

1—Absolutely no lag. 2— Uniform frequency response.
3—Low coupling impedance. 4—No background noises.
5—No excitation or adjustment required. 6 — Shock-
proof and non-microphonic. 7— Exceptional resistance
to overloads. 8—Easily applied to any photo-electric
circuit. 9—Unsurpassed for long life.
Write for Operating Data.

©A.R.T. Co., 1981
®

¢ Trademark Reg. U. S. Pat. Of.
&
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Radio at the cross-roads!

N the following pages will be found a
mass of significant figures relating to
radio manufacturing and design, sound pic-
tures, sound devices, and the associated arts.
The radio industry sold a total of 3,706,-
900 receiving sets in 1930,— only half a
million, or 14 per cent, less than the year
before. But its 1930 “dollar volume” of
set sales dropped from $525,000,000 in
1929, down to $302,529,500 in 1930, a re-
duction of 45 per cent.

Tube sales during the same interval fell
off 25 per cent. And, taking all products,
the industry as a whole sold a grand total
of $500,951,500 in 1930, as compared with
$842,548,000 in 1929, a reduction of about
40 per cent.

EANWHILE unit prices have also
sharply decreased. =~ Whereas the
average radio set sold in 1928 for $115 and
in 1929 for $110, the 1930 average price
was only $81.50 per set, reflecting the in-
fluence of the 1,130,400 midgets which made
up 45 per cent of the 1930 set volume. This
ratio of midgets to large sets is growing,
and based on the demands just observed in
the winter months of the 1930-31 season,
midget sets may be expected to make up at
least 75 per cent of the 1931 volume!
The radio industry thus faces an ordeal
and a problem—the problem of smaller unit
sales but comparable numbers of units. It
must re-organize to handle the same set
volume, at half the dollar total. From this
situation one way out will be through ener-
getic increase in the number of sets sold.
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“Two and three sets per home,” radio for

the business man’s office, and ‘‘a radio set
on every automobile”’—these are all projects
which have- been discussed and are worth
developing. For such efforts now, if ever,
the hour has struck.

NEW price level of buying power

has been tapped, and this should be
utilized to swell sales. But price alone will
not build a substantial radio industry.
Quality and tone value, and right distribu-
tion policies and practices all along the line,
are essentials in facing the new situation.
A sound industry makes profits, and profits
have been a missing factor during the past
year in receiver manufacture. Indeed, so
far as Electronics can determine, not a single
radio manufacturer (except those having
other lines of operation besides radio), made
any profit whatever during 1930. This 1is
the deplorable but insistent fact.

Radio today stands at the crossroads. The
trends and developments of the next ten
months will indicate which way the future
lies. Statistics like those presented here
form the best possible guide for any radio
executive as to the right road to take.

v

Statistics in this issue re-
veal vital changes radio
industry is undergoing.
New problems of 931,

533



STATISTICS OF RADIO
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How radio sales to the public have varied from year to year,
above graphs, the 1930 sales of automobile sets (shown separat
have been included with consoles and midgets in the grand tota

1925

1926

1927

1928

1929

For the purpose of the
ely in the table below)
I of radio receiving sets

1930

Analysis showing numbers and dollar volume of radio sets, tubes, batteries,

l 1922 1923 | 1924 1925 1926 1927 I 1928
[ | i
Radio Sets, factory-built (in-! 100,000 250,000l 1,500,000 2,000,000 1,750,000 1,350,000 3,200,000
cluding consoles and built-
in reproducers)........... $5,000,000! $15,000,000 $100,000,000( $165,000,000 $200,000,000 ($168,750,000 $350,000,000
| i - .
Radio-Phonograph  Combin-/............lo.ooooioin v T 81,000

AtioNS..eevnrrrrnsn...., e O 5 0N KOO RO L B $38,000,000
Tubes...............oou.., 1,000,000 4,500,600 12,000,000 20,000,000 30,000,000 41,200,000 50,200,000

$6,000,000 $17,000,000 $36,000,000{ $48,000,000 $58,000,000| $67,300,000 $110,250,000
Reproducers (excluding thoseI 25,000! 500,000 1,500,000 2,000,000 2,000,000 1,400,000 2,460,000
in consoles and combin-, |

ations).................. { $750,000 $12,000,000‘ $30,000,000 $32,000,000, $30,000,000 $28,000,000 $66,400,000

R 1 g | | B
A-B-C (Dry) Batteries...... l $4,500,000  $6,000,000 $55,000,000/ $66,000,000, $80,000,000| $68,000,000 $50,400,000
A-B Power Units, Storage| }

Batteries and Chargers... l ........... $7,000,000{ $25,400,000| $30,000,000 $55,000,000 $34,000,000/ $17,500,000
Other accessories*.......... : $3,750,000 $4,000,000 $11,600,600 $24,000,000| $33,000,000| $38,550,000 $46,000,000
Parts (does not include sales[ )

to manufacturers)........ | $40,000,000( $75,000,000 $100,000,000/ $65,000,000( $50,000,000| $21,000,000. $12,000,000

Totals
Sets, plus Combinations....|  $5,000,000 $15,000,000/ $100,000,000| $165,000,000 $200,000,000|$168,750,000 $388,000,000
Parts...ooveviieunnnnnnn., $40,000,000! $75,000,000 $100,000,000; $65,000,000/ $50,000,000| $21,000,000 $12,000,000
Accessories....ovvuvnen.. .. $15,000,000/ $46,000,000 $158,000,000{ $200,000,000 $256,000,000]|$235,850,000 $290,550,000

Total Sales for year....... | $60,000,000 $136,000,000 $358,000,000' $430,000,000( $506,000,000 $425,600,000| $690,550,000

*Includes aerial equipment, meters, pick-ups, lurntables, headsets, furniture, elc.
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SALES DURING 1930

<.200,000,

69,000,000 X 70€, 900

$200,000

$124 £2,800, 000
Averggn retav] sel/img

o B |
e [?-El ~ ’ ' $82

price per redie sef B o . ‘
Yo7 ! _

Qm v 1 | po®

‘“ l 0 ﬂ'."M- | i i ‘

y - L3240 | 4193 - t$2.20 g3 250 4230},
!’ e T — $168
! i dpce of tubes [ ‘
‘ - - b b § 9y RS - - o = vy — d
1912 19123 1924 1928% 1916 1927 1928 1929 1930

Trends of radio set and tube sales, as shown in numbers of units and in unit prices.
Tt shaded vertical columns represent the respective average retail selling prices of
sets by yeirs, dropping from $124 in 1927, and $110 in 1929, down to $82 in 1930

accessories and parts, 1922 to 1930

, REGARDING STATISTICS
182e 1930 i Product

4.:-;,-0{ 3,872,408 Consvies and

~‘ Miudgrt Receivers
*uu;mu.mol 398,010,

188, R-dioPhonqnpr
“’ W m,’.‘ Combinations.
¢9.000, nai 52,000,000 Tubes
S11.300,000 119,600,

Svnicn !'\t—ludmg thuse
i dliready in tecetvem
ﬂﬂ.wﬁ.wﬁ 83,500

niiuw AB \ BC Dry) u.nmx-

“M” A-B Pow'ﬂ Units, Stotu(r
"‘-9“ Bnntnn and Chargers

”mu{ m,ﬂ Oihet An"nx\ﬂ

th 'not, (o«mnufuc(um'
tl:n.

Aummobnk R.dio

Sets and Combanations;
Parta

Amm tinc. tubes

KLECTRONICS — March, 1931

IN THIS ISSUE

From the very beginning of radio
broadcasting, statistics of radio sales
have been compiled annually by the
staff of the McGraw-Hill Publishing
Company, publishers of Electrical
Merchandising, Radio Retailing and
Electroniics. The figures for 1930
continue the series collected annually
by these associated publications, and
were compiled from confidential re-
ports of production and sales, fur-
nished through the co-operation of
the manufacturers and licensors, dili-
gently cross-checked and compared.

These figures are copynghted and
must not be reproduced without credit
to Electronics.



Materials and parts entering

GLASS (TUBES)
3,000 toris

BRASS

2500 fan\’

BRONZE

into radio manufacture

13500 fors

TIN ______———— |}

rL
ALUMINUM /

1,800 tors

4000 tors

PAPER
4500 Yors

CLOTH
51000 fors

/1y

COPPER
12,000 tons

STEEL, SETS
76,000 tors

STEEL,SPEAKERS
35000 tons

NICKEL

- ZINC

1200 tons

~ SYNTHETIC
INSULATIONS
2600 tors

Component parts purchased by set manufacturers in 1930

Sockets

Cabinets.

Audio Transformers
Radio Freq. Coils. .
Tuning Condensers (Gang)
R. F. Chokes
By-pass Condensers.
Filter Condensers
Filter Chokes... ..
Power Transformers
Fixed Resistors. ..
Variable Resistors
Loudspeakers

Radio set manufacturers either build or buy components.

On In

Questionnaire

(71%)

1,280,340
1,045,290
849,500
471,000
493,490
509,390
674,530
1,343,140
872,350
1,373,780
1,979,530
2,421,845
565,000

Sets Reported Total Number

of Sets
Supplied
(1009%,)

1,800,000
1,470,000
1,190,000
665,000
695,000
715,000
950,000
1,890,000
1,230,000
1,935,000
2,780,000
3,400,000
1,258,000

No. Per
Set

=t
= = = N @ n e o o =

set production indicated that sockets were bought for 1,280,340 receivers.
All above data secured in similar manner.

production indicates 1,800,000 receivers for which sockets were bought.

Cost Per
Set

$ 35
8.90
920
75
1.50
40
.96
1.15
.47
1.45
35
.70
3.50

Total Number of

Dollar Units
Velume Purchased
$630,000 12,600,000

13,100,000 1,470,000
1,070,000 2,380,000

500,000 1,995,000
1,040,000 695,000

286,000 2,860,000

910,000 9,500,000

2,300,000 3,780,000
577,000 1,230,000
2,800,000 1,935,000
975,000 11,126,000
2,380,000 6,800,000
4,400,000 1,258,000
$30,968,000

A survey answered by makers of 71 per cent of 1930
This number projected into entire 1930

Radio and sound-picture investment for 1930

Radio manufacturers,! distributors, etc.

Broadcastmg stations.

Listeners’ sets (15,000,000) . .

Commercial radio stations. ..

Sound-picture manufacturers, pr oducers and distributors. .
Sound-picture theatres (22, 000 with 11,000,000 seats) . ... ...

1. Radio set manufacturers, licensed and unlicensed, now number 155,
2. Employes at peak of seasonal employment.

3. Annual operating expense of listeners’ sets, for tube replacements, electricity, batteries, servicing, etc.

536

Total
investment
United States
$200,000,000

. $25,000,000
. $1,500,000,000
$20,000,000

. $900,000,000
. $1,500,000,000 $1,100,000,000

Annual
gross
revenue
$500,000,000
$35,000,000
" $8,000,000
$360,000,000

Number of Annual
employes payroll
2100,000 $200,000,000

10,000  $20,000,000

........... $200,000,000°

17,000 $4,000,000
65,000 $115,000,000
185,000 $275,000,000
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Radio markets of the world.

Sets in use, by

Great
Britain

3,250,000

Germany
3,000,000

France
1,500,000

United States
15,000,000

Other
countries

Radio Sets of the World

Exports of radio and sound equipment

HE year 1930 was the first for which effort was

made by the Bureau of Foreign and Domestic
Commerce of the Department of Commerce, to collect
figures on radio and sound-equipment exports from the
United States.

Transmitting tubes, sets and parts $1,143,690
Receivingsets. . .. .... .. .. .. 11,549,621
Receiving set tubes. .. ... ... 2,363,234
Receiving set components, 4,375,481
Loudspeakers.............. .. . 1,635,698
Other receiving set components.. 2,826,235

TTERAT. o, Lo L5 oofs o S $23,893,959

Canada's half-million

licensed radios

N CANADA where every radio set owner is by law

required to pay an annual license fee of $1.00 to sus-
tain the Dominion’s radio administration, 444,676 receiv-
ing sets were licensed at the end of 1930. It is believed,
however, that the total sets in use greatly exceeds this,
reaching perhaps 700,000 or more. - Canada’s population
is now 9,934,000 and 1,436,000 Canadian homes are
wired. Radio set sales for 1930 numbered 200,000.

Fifty-five police radio stations

HIRTY-SEVEN state and local police radio sta-

tions are now in operation in American cities and 18
others are now building, according to the Federal Radio
Commission’s newest police-radio station log. Most of
the stations are used for local low-power broadcasting
to squad cars via the short waves, although Pennsyl-
vania’s state police have five long-wave stations.

ELECTRONICS — March, 1931

countries, states, etc.

15,000,000
radio sets
in use

-
=

-

" (3,670,000 sets
sold during
1930)

14,000,000
American homes
without radios

Radio Sets in United States

U. S. Census Figures on radio sets, to date

ITH the taking of the 1930 Census, a count was

made of radio sets. With the preliminary tabula-
tion of the census population figures, the radio-set count
is being made available by states. Following are the
states available as we go to press:

Number Persons Families Having
of per Radios
Area Families Family Number Per Cent
Alabama (state). .. 592,530 4.5 56,491 9.5
Anniston.. 5,244 4.3 750 14.3
Bessemer. .. . 5,430 3.8 794 14 6
Birmingham.. 64,443 4.0 17,228 26.7
Gadsden .. ... 5,546 4.3 1,107 20.0
Huntswville. .. 3,126 3.7 704 22.5
Mobile. . 16,909 4.0 3,090 18.3
Montgomery 17,195 3.8 3,206 18.6
Selma.... .. 4,956 3.6 824 16.6
Tuscaloosa. . 4,578 4.5 905 19.8
Arizona, (state) 106,630 4.1 19,295 18.1
Phoenix .. .. 12,666 38 3,655 28.9
Tucson. ... 8,266 3.9 1,945 235
New Hampshire 119,660 3.9 53,111 44 4
Manchester. . 18,832 4.1 7,652 40.6
Nashua...... 7,612 4.1 3,557 46.7
Berlin... .. 4,292 4.7 1,524 355
Concord. .. ... 6,181 4.1 3,043 49 2
Dover........ 3,404 4.0 1,707 50.1
Keene....... 3,637 3.8 , 1,743 47.9
Laconia..... .. 3,178 3.9 1,535 48.3
Portsmouth. .. 3,604 4.0 1,934 53.7
Claremont... . . . 3,030 4.1 1,266 41.8
Rochester...... 2,650 3.8 1,164 43.9
Delaware (state). 59,295 4.0 27,183 45.8
Wilmington. . 25,694 4.1 13,720 53 .4
Arkansas (state). 439,408 4.2 40,248 9.2
Blytheville. . 2,682 3.8 433 16.1
El Dorado. . . 4,466 3.7 1,081 242
Fort Smith.. . 8,200 3.8 2,120 25.9
Hot Springs. . 5,428 3.7 1,096 20.2
Jonesboro. . .. 2,597 4.0 726 28 0
Little Rock . .. 25,148 4.1 7,575 30.0
Pine Bluff.. .. .. 5,449 3.7 1,257 22.7
Texarkana, Ark. 2,917 3.7 592 20.3

(821
(98]
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SOUND PICTURE

‘ Sales sound equipment (U. S)

i Accessories, installation material, etc.

Total domestic sales

Total export sales

Total sales 1930 . . .

| SOUND PICTURE EQUIPMENT SALES 1930

$29,200,000
3,435,000

$32,635,000
8,250,000

$40,885,000

Sound picture theater installations 1930

HL installation of sound equipment for theaters dur-

ing 1930 progressed at a much slower pace than in
1929. Installations for the year amounted to approxi-
mately 4,100, including those theaters in which earlier
equipment was replaced, bringing total installations for
the United States to 12,900.

From the best information available, it appears that
not more than 18,400 houses have potentialities for sound
equipment at present. Of the 12,900 theaters already
equipped, some 2,500 have disk equipment only, which
will undoubtedly require replacement or sound film pro-
jection equipment added during the next year. This is
due to the recent improvement in film recording and
reproduction, and a definite trend from disk to film
releases in a majority of studios.

In addition to the theaters now having only disk

equipment, it is estimated from the above figures that
between 3,500 and 5,000 small theaters remain to be
equipped. Competition with sound-equipped theaters and
lack of good silent films, together with expected improved
economic conditions during the year, will be factors gov-
erning the rate of installation of the remaining theaters.
Total installations of sound equipment for theaters
throughout the world at the end of 1930 is shown in
graphical form in Fig. 1.

Sound picture production U. S.

HE Bureau of the Census has issued some interest-

ing data, collected by the biennial census taken in
1930, of organizations in the United States engaged in
the production of motion pictures, and in the development
and printing of films. These figures, which are taken
only every two years, indicate the total cost of work done
for the year 1929, amounting to $180,864,319—
an increase of 34.6 per cent as compared with

30

27,000

$134,343,350, reported for 1927, the last pre-
ceding census year. Comparative data is pre-

| Legend:
_Tota/ . )
}.S'ound equipped,
erd of 1930

i 22,000
1 Douvbttv/

20 = Sstatus
1 THEATERS WIRED FOR SOUND
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Theaters
remaining

16400 | .
» include distribution and projection in theaters.
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e
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b

Disc equipment
only

=)
e
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N 72/

.
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AFRIC A AMERICA

CANADA

538

EUROPE

sented for 1930 in the accompanying table from
our information and is an estimate of the in-
dustry’s development for the past year.

The industry, as constituted for census pur-
poses, embraces all studio and laboratory activ-
ities connected with the production of motion
pictures and processing of film, and does not

—

It is interesting to note from the figures taken
from the biennial census report, that the annual
earnings for the 8,298 salaried officers and em-
ployees amounted to $58,920,014 for 1929, or
an average of $7,112 per person classified in
this group.

The cost of sound equipment for theaters is
not included in the summary for studios but is
included in the $32,635,000 of total domes-
tic sales.

Fig. 1—Sound picture theater installations

throughout the world at the end of 1930 are

shown in comparison to total theaters. - In-
stallations for the world 21,850
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STATISTICS FOR 1930

Summary for the motion picture industry

1930 1929 1927
(Estimated)

Number of establish-

ments (studios and

laboratories) . ... 152 143 142
Salaried officers and

employees ....... 8,800 8,298 7,598
Wage earners (aver-

age for the year). 11,000 10,785 8,415
Salaries ........... $60,000,000 $58,920,014  $56,298.560
W N $25,500,000  $24,722,053  $18.637,005
Cost of materials, fuel,

and purchased elec-

tric current . .... $40,000,000 $38,166,988 $34,867,472
Paid for contract work $12,000,000 $9,437,452  $15,476,548

Cost of work done

during the year...$192,000,000 $180,864,319 $134,343,360

Export of films — 1925 - 1930

RELIMINARY figures issued by the Department of

Commerce for the year 1930 indicate a slight falling
off in the total linear feet of film exported, but an in-
crease in-value, as compared with 1929. The United
States exports of film for 1930 totaled 274,351,341 linear
feet, with a declared value of $8,118,736, as compared to
282,215,480 linear feet, valued at $7,622,316 for 1929.

Of the total film exported in 1930, sound film amounted
to 186,436,913 linear feet, as compared to only 87,914, -
428 feet of silent film. Though negative and positive
sound film have been exported since 1927, this past year
was the first time that classification between silent and
sound films has been made. It is encouraging to see that
exports of sound film have balanced a loss in export of
silent film, in view of the increasing number of foreign
film laboratories and sound studios that have come into
existence since 1928.

Since sound pictures were first introduced, Europe has
become our largest export market. Our exports to
Europe for 1930 increased by 12,500,000 feet over 1929,
reaching the total of 122,670,372 feet. Our exports to
Latin America fell some 6,000,000 feet, and the Far East
showed a decline of 12,500,000 feet in 1930 from the
1929 total. This may be attributed to the
smaller number of theaters that have been

The following table gives the export figures on motion
picture films by geographical location for the vears 1929
and 1930.

American film exports by geographical location

— 1929- = 1930—— -

Countries Feet Value Feet Value
Europe . . . .. 110,081,478 3,341,435 122,670,362 4,340,171
Latin America 79,697,600 1,926,551 73,518,089 1,730,252
Far East.... 62,828,477 1,388,983 50,049,020 1,168,193
Canada ..... 16,446,073 690,595 16,476,472 627,442
South Africa. 5,343,073 130,394 4,414,679 120,132

Other coun-

tries ..... 7,818,779 144,358 7,222,719 132,546
Total ..282,215,480 $7,622,316 274,351,341 §8,118,736

Sound equipment exports 1930

OR the first nine months of 1930 sound equipment ex-

ports totaled $6,247,299 and for the-year, is estimated
at $8,250,000. These figures show custom statistics value
only, for such equipment. This is the first year that in-
formation has been available on sound equipment exports.

From the advent of sound pictures in 1927 our exports
of equipment for this field have risen from zero to the
present figures. While thousands of theaters remain to
be equipped throughout the world it is difficult to foresee
just how far this export market for American equipment
will extend. As a result of patent agreements concluded
in Paris in July, 1930 (See Sept., 1930, Electronics),
certain European states were reserved for German manu-
factured apparatus. The total possible exports of Amer-
ican equipment will probably not be greatly atfected by
this agreement. Great Britain, France, Italy and Spain
are open to apparatus from any source and represent the
largest individual markets in Europe. Other foreign
countries which were reserved for American manufac-
tured apparatus include Canada, Australia, New Zealand,
India and Russia accounted for considerable exports to
these outlets. Export sales for 1930 represent 25 per
cent of total sales of sound equipment.

X . ol 300
sound-equipped in these two territories and {

the resulting loss in demand for sound films.

The motion picture industry faces a new
crisis in the export field outside of the Eng-
lish speaking countries. Unless Hollywood
can supply sound films to meet the future
demands of such countries, the motion
picture industry will become national in the
narrowest sense. This indeed will be un-
fortunate as 85 per cent of the films shown
throughout the world in the past have been
made in this country. These films have been
an excellent means of exploiting American
goods in all parts of the world.

2504

200

150f

Millions of Feet

100V

50
Fig. 2—Film exports for 1930 show first
classification between silent and sound films.

Value of sound equipment exports equaled oé

1925

films exports for the year
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The new tubes—

Characteristics
of variable-mu

tetrodes

By KEITH HENNEY

Associate Editor, Electronics

DEMAND for undisturbed reception from near or

"It

distant broadcast stations has forced receiver de

signers to find means of achieving greater and
greater selectivity and sensitivity. Advent of high power
on the part of many stations increased the difficulty
caused by an over crowded condition of the ether until
even city listeners found high signal levels from distant
stations a cause for annoyance bhecause of antiquated
receivers.

Multi-stage radio frequency amplitiers made possible
receivers with sensitivity of the order of 30 to 50 micro
volts; ultimate adoption of screen-grid tubes (at first
claimed by the industry to be of little value) increased
this sensitivity by a factor of ten times. At the same
time this increased gain made possible advances in de-
tection and simplification in audio amplification. Shift
of amplification to a point ahead of the detector in-
creased the input level to this part of the circuit to such
an extent that linear detection was possible, as well as
the elimination of part of the audio frequency gain. De-
creased hum. increased fidelity, greater selectivity and
sensitivity were the result.

v

RADIO executives and engineers
have expressed wide interest in the
improved screen-grid tubes and their
effect on 1931 set design.

Here are the complete operating
data, based upon manufacturers’ tests,
completed just as Electronics goes to
press.
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Fig. 1—Characteristic of preliminary tube showing
long plate current-grid voltage curve

The screen-grid tube is a high amplification tube and
it sutfers m accordance. It has a relatively small grid
swing before distortion results. Hence high-gain screen-
grid receivers were in difficulty almost as soon as their
superior advantages were appreciated. Strong local sig-
nals drove the grids of amplifier tubes so far negative
that plate current cut-off resulted. The effect was to
modulate the desired program with an undesired, which
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Fig. 2—Comparison of mutual conductances of
standard screen-grid tube and variable-mu tube

either hashed up the program continuously or caused
gasps and gurgles of interference to crash through, or
produced a peculiar hum modulation. F

Use of pre-selection (between antenna and first r.f.
stage) double volume-control potentiometers, local-
distance switches, better power pack design brought
some relief to this situation. But into such a picture was
thrust the midget, a set so small that refinements of
multi-stage amplifiers, pre-selection and other tricks
could not be utilized.

A new screen-grid tube

In October, 1930, Stuart Ballantine and H. A. Snow
described a new type of screen-grid tube which has come
to be known as the “variable-mu’ or “exponential” tube.
In Naeyvember the tube was discussed at a meeting of the
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