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JUST A SUGGESTION

It would appear not out of place for the Fed-
eral Radio Commission in the exercise of its con-
gres=sionally granted powers to emphasize a lit-
tle more en personnel, Equipment is without a
doubt important, but the finest equipment with
the poorest of handling is practically worthless.

It is a time of individual encouragement.
Many vast improvements with minor equip-
ment are possible. Figure assets are being
tossed to the  winds, as they are crumbling
rapidly. Better and “beiter personnel is being
made available due to the times. Unemployment
is the chief problem, and with just a little bit of
encouragement this unemployment c¢an be turned
to employment of the most constructive sert.
Capital can and must he subjugated to the more
pressing problems of the ‘individual, at least
for the time. being, ‘as one is so entirely depend»
«nt on the other as to make this advisable.

Men evérywhere are finding new outlets for
normally Suppressed "activities, necessity as al-
\\'ays"i's' showing the possibility of invention
and this happens right now to be the invention
of ways and means of a livelihood, which should
be ericouraged.

THINGS TO WATCH

New and powerful forces are at work. Experi-
ence of the past should be our guide for the fu-
ture. Otherwise we will be guilty of making the
same_ blunders over again. It has often been
sai(];"@nti- seldom denied, that if all material
things \were evenly divided today, they would
within a short time he back to their originul
holders. The why ot this is obvious, Some of our
leading industrialists are busily engaged in a
process and an honest one of disintegratio:.
Cithers with not so honest a purpose are en-
gaged in one of solidification.

In times like this ordinarily considered a purg-
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ing or purification period, it is hard to discern
the good from the bad, but it is doubly neces-
sary for those in whose hands the fostering or
discouragement remains to be ever watchful
that their works of today, be not the curse of to-
MOrrow,

IMPROVEMENT EVERYWHERE

Reports from all directions indicate a steady
improvement in commercial radio. The ship bus-
iness indicates the usual summer activity due
to opening of routes not active during winter
months. The summer cruise business is a help-
ful factor.

Thanks to the department of commerce, the
radio activity in the airways is steadily advanc-
ing. The Federal Radio Commission while not
ex#rcising as strong an influence on this field
as in some others, is encouraging by this more
or less passive attitude advance strides which
would not otherwise he possible. Summer busi-
ness for the airways as well as the active emn-
couragement of the post office department is
making available revenue for constant improve-
ments.

The broadcast field already suffering the loss
of revenue of curtailed adyertising accounts is
rapidly becoming atcustomed to the new condi-
tions. Already in many ways this is improv-
ing, and the immediate future appears bright.

Dévelopment in every branch is a prime fae-
tor, and while it is now a fact that in many
other industries this development factor is prac-
tivally nil, it is anything but that in the com-
mercial )"(_ldi() field. About theé only branich of
radio that has licen badly affected by the times,
and undoubtedly set back in the matter of
time, is what never did get past in the experi-
mental stage—television,

All in all, we ¢an well say the worst appears
to he a matter of the past, and w@ can lock
forward with increasing confidence.



VIEW OF THE PRESS

4 -t below needs very little introduc-
tiofnl.leltmit;c}x?epruduced from the San Francisco
Examiner. Such little incidents of years passed
of Mr. Dol.ar pacing the dueck and threatening
to put his boats under Rritish register have
come to our ears, and of two radio operators now
doing the work of three at present, but this is
pretly had.

UNPATRIOTIC ACT

The employment of a Chinese crew for an
American boat dependent ¢cn American Gov-
ernment subsidy is a most amaziagly asinine
thing for the directors of the Dollar lLine
to have permitied : ) :

Granting that the Dollar Line did not it-
self hire the Chinese crew, nevertheless the
Dollar l.ine leased one of its own boats un-
der conditions which allowed the hiring of
the Chinese crew and furthermore the Dol-
Jar Line could not have been ignorant of the
fact that the conditions of the lease permit-
ted the hiring of an Oriental crew, because
the Dollar Line had previously leased the
same bhoat, the President Johnson, to the
same lessee, the Boring company, and the
Boring company had previously employved a
Chinese crew 1n the same manner that it is
now employving one,

The Dollar Line cannot therefore divest
itself of responsibility for this not only un-
patriotic, but utterly idiotic act.

Nor can the Boring company escape due
odium and opprobrium by declaring that,
“It there is any evasion of the law,” the
company will “get a crew elsewhere.”

The question is not merely a matter of
law evasion, It is a question of disloyally
repudiating the obligation to the nation to
give employment to Americans when twelve
million Americans are out of work,

It is a question, too, of utter failure to
show some sort of patriotic appreciation of
the fostering care of the United States Gov-
ernment and the liberal patronage of the
American people,

And if these obligations make no appeal
to the officials of the Dollar lLine and the
Boring Tourist Agency, there is still the
question of ordinary rudimentary intelli-
gence, which ought to prevent any sane per-
son from flouting the feelings of the Ameri-
can people upon whose generosity the exist-
ence of this line and this tourist agency de-
end. .

If the Dollar L.ine has no broader outlook
than it has exhibited in this instance—if it
has not even the sense of gratitude which is
cynically described as *“a lively sense of
favors to come,” it should change its name
to the Plugged Nickel Line and be appro-
priately designated.

The Hearst papers are incensed because
these papers are trying to help build the
American merchant marine and the_task is
made difficult by such heartless and brain-
Jess exhibitions of callous indifference and
ingratitude on the part of the beneficiaries
of American favor.

Congratulations are due Mr, Andrew Fu-
ruseth, admirable defender of the rights of
the American working man. and Representa-
tive William Sirovich, alert congressional
guardian of the public interest. for exposing
and promptly moving to correct this rightly
termed '‘outrageous' sitwation.

The Hearst papers will continue their
campaign for an American merchant marine
confident that no thoughtless act of certain

Yes, It’s True, That:

Mr. Owen D, Young was recently reported as
having made the claim in an address that we
(the United States) were entirely to blame for
a great part ef the present werld-wide econoniz
conditions Wy insisting that Kuropean countries
Day interest on their debts to America in cash.
This somewhat startled many of Mr. Young's
friends as it seemed either a premature an-
nouncement, or a lack of “minds running in the
same direction” on the part of the President of
the United States.

Withun a surprisingiy snort time after the an-
nouncement of the appointment of Col. Henry
L. Roosevelt, former Radio (‘orporation of
America European representative to the posi-
tion of Assistant Secretary of Navy by Presi-
dent Roosevelt, came the announcemeént that
Mr, .Newton D. Baker, Secretary of War under
President Wilson, had been elected to the Board
of Directors of the Corporation to fill the place
made vacant by resignation of Owen D. Young.
.\}h Baker is himself a lawyer, as was Mr.
Young in his early days.

Announcement was recently made that
Charles Francis Adams, Secretary ef Navy under
President Hoover, was elected to the Board of
Directors of the General Electric Company.

It was *“nosed around” not so very long ago
that in view of the outspoken plan of the pres-
ent administration to be a little soft on the anti-
trust laws that certain high officials of both
(ieneral Electric and Westinghouse would try
to keep their posts with R.C.A. This did not
seem to go over so big, and shortly after the
resignation from R (L A. posts by the officials in
questicn was publicly known.

E. T. Cunningham has been appointed Presi-
dent of RCA Victor ("o, Inc. and retains his
older position as President of RCA Radiotron
Co., Inc. The announced plan is to consolidate
the two subsidiary units of the Radio Corpora-
tion, It has been interesting to watch Mr. Cun-
ningham advance first from the presidency of
E. T. Cunningham. Tne. to the tube comnany
and then to the manufacturing unit. Significant
also is Mr. E, K. Throckmorton's following him
in .ftep as vice president of each of the three
units,

It must have heen with a sigh of sympath
that Mr. Young heard Mr. Geral;'d Swope \;s‘ou]}‘;
he called to testify in the Federal case against
banker Mitchel. Tt will he recalled that Mr.
Youns did some of that himself in the Insul
Utility “bust” investigation, and it could hard-
Iy have helped when his name was announced
on the ‘‘preferred” list of utility offers by
bankers Morgan & Co. .

The courts have decided that it was a little
too high handed for the Radio-Keith-Orpheum
organization to name their theatre in Rocke-
feller Center, New York the RKO Roxy Theater,
when another theater in the same city had for
many yvears spent many, many dollars in pub-
licly advertising their large and well known
Roxy Theater. Tt is too bad that owners of al-
ready defaulted securities on the Roxy Theater
had to spend good money to protect their rights
in this name ‘“piracy,” but the decision against
the bankrupt theatrical c¢hain should partly
compensate,

short-sighted individuals can discredit so
great a cause or permanently prevent the
development of so worthy and so necessary
a policy.
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Methods for the Calculation of the
Resistance of Pure Resistance Artificial Lines

By LOUIS W. BARNETT

Studio Engineer WKBF, Asso. L[ILE.

The following gives a method for computing
the vaiues of the resistance elements of ““I'
type pure resistance artiflcial lines (sometimes
called resistance pads), and is accurate for the
design of any such artificial line which is to
have a required loss —I. (db) and is to aperate
betwe:n circuits having impedances 8 and I3
of pure resistance.

a b
A — N .

In the above figure the resistance elements
may be found as follows:

S(m*S + R — 2Rm) R(m:S + R -—— 2Sm)

a

m*s — R mS — R
2mRS
Where m = the number whose logarithm is
IA
(— — 0.5 log —)
20 X
A S
or m = log!' (— — 0 log ~) (All logarithms
20 R

are to the base 10)

The value of I, iy to be used as a positive
numeric in the above formula. For ease of so-
lution the larger of the two circuit impedances
should be chosen for the “S"” end of the pad.

Example—Suppose an artiflcial line is to be
designed for a loss of 15 db when inserted be-
tween a 5300 ohm pure resistance circuit and a
200 ohm pure resistance circuit.

Then let S = 500 and R = 200

15 500
The value of m = log ! (— — 0.3 log
20 200

)

m = logt (0.75 — 0.5 X 0.3%7%4) = log ! (0.55103).
m = 3.5566
Then—

500012 649 X 500 + 200 — 2 X 200 X 3.3366)
a = -

12.649 X 500 — 200

= 416.5
200(12.649 X 500 4 200 — 2 X 500 X 2.5566»

12.64% X 500 — 200
= #5.42

June, 1023

2 X 3.5566 X 200 X 500
(- = 116.4
12.64% X 500 — 200

ff the artificial line is to be of the balanced
“T" or “H" type, half of the resistance of the
series elements a and b, as computed above,
should be used in each side of the network.
Thus for the above example, the corresponding
“H' type line would be as shown in the fol-
lowing flgure.
a = % X 416.5 = 208.25 b = % X $6.02

=18.46 ¢ — remains the same,
208,25 48.46
500
[116.14 200
208,25 48.46

Table for the minimum loss possible for a
“T type pad with a given ratio S/R.

Ratio S/R. Minimum loss in DR

1/1 0.
/1.5 511
/2 7.65 ¢
1/3 9.98 {
174 11.44 H
175 1255 i
1710 15 79
17100 26.00

Minimum loss equals > 10, loguwS/R (14+V/S—R)?

S

> 10, logwr(l +/r —1)2 where r equals S/fL.

r

Here we have another method for calculating
the resigstance iegs of pads by using the known
constants shown below :

— —
e —

Ry R3

74 represents the input impedance.

Z: represents the output impedance.

Fi is the series resistor at the input end.

Rz iy the series resistor at the output end.

R: is the shunt resistor.

The input impedance and the output impe-
dance of a desired pad is known, The DB loss
is also known. The formula for finding. the shunt
resistance is given helow:

Ry = 2Ki/Zi X Z2a
The value of K depends upon the DB loss




8

required and is given in the . following. table,

shown below - the formulae ‘for the.series. legsy :L .
. For _pads having characteristics other than 600
4 ohms, the resistance values regyired may be

T = K% i Iu\/Zx i Z"

b |3 ik (lels

Ry = K:Z: — KivVZ X Z°

DB Loss Ko
deslned 194
2 2.21
2 1.51
4 1.16
6 335
Sy, s PN 125
R .690
o .643
Jo .61
12, 565
14 540
15 532 2
16 525
18 215
20 BSl0
25 o B 502 1t
BN o 1) A
35 300 .
40 500 . e
45" 368 .500 '
50 <0032 %00~ =

Example—Suppose an artificial line is to be
designed for a -loss-of. 10 db when inserted be-
tween a 500 ohm pure resistance circuit and a
200 ohm pure resistance circuit. Reference -must
be made to the above shown chart for substitu-
tion constants:

Z1 500 ohms -« ~

Zs 200 ohms ' °

Rz = 2 X .332V500 X 200
R2 = .704 X 3816.228 = R: = 222.624

610 X 300 — .852v/500- X 200
Ri1 = 305 — 111.812 = Ri = 193.6877

&
[

= 610 X 200:— 352V/500 X 200:-

&
!

Rs = 122 — 111.312 = Ra = 10.6877

193.6877 10.6877 J
VA 4
1 « 209 6¢ 22
500 g apned 200
e 192.687F - 10.6677

‘Since " TaR "itbedante circuits-are not -rigidly
critical as to Impedance matching. a slight per-
centage of error is permissible in the building
of 1)'\ds ’I‘he'refm- commercial resistors which
are not véry accurately meaxuxed may be used.
Their percentage of error may ‘someétimes be as
high as 3%.-

When the values of the calculated resistors
turns out negative in vyalue, the 'pad coml)ma-
tion iz impossible. Two pads may be found,
however, which will nge the desired loss and

““also match the two' ifmpedances. © ' - -

‘'he fo'lowing table has been compiled for

ease in, sclectmg the correct l’.‘&'Sl‘*tance €elements
to bé-used in pads -of 600" t6 600 .eitm: cireuits.

determined by obtaining the product of the
characteristic resistance and the constants
shown below. The values of the resistance ele-
ments shown below are to be used in “T” type
pads but may bhe adapted for “H’ type pads by
using half the value of B in each of the four
series’ arms.
w3, I % el L
l.et K = — and- Ro, equal the characteristic

' Ay

iimpedance of the pad.

K—1 ‘ 2K
Then, B &= M8 % and C = Re X
. e KA i K2—1
1'ad K—1 K—1 2K -« 2K
l.oss - Current JoX—— ———" RoXx———
in DB Ratio X K+41° K41 K21 K2
. (B ohms) (C ohms)
J 15132 0574 345 8.65 5190
2 1.259 1147 68.8 4.303 2582
3 1413 912 © 1030, T 2.840° 1704
4 1.585  .2264 . '136.0 * 2.098 s-# 1239
5 1.778 2802 168.0  1.645 987
6 1.995  .3322 199.0  1.340 803
7 2.239  .3825  230.0 1.116 678
8 2512 .4305  258.0 9465 568
9 2.818  .4760  286.0 .8410 505
10 .:.3.162. ..5185  :312.0 7080, 1422
11 ) 3.548  H600  336.0 L6123 367
12 3.081 3934 359.0 3364 322
13 4.458 6310 380.0 4710 283
14 5.012 400.0 4156 24Y
15 wan 5628 419.0 3670 220
16 6.310 436.0 .3253 195
14 7.080 . 431.0 .2881 173
1% 7943 7766 466.0 .2558 153
14 8.912 7982  47%.0 .2273 138
20 10.00 .8180 491.0 .2020 121
21 11.22. - .8360 5020 1797 108
22 - 12.59 8520  312.0 1600 - 96.0
a2 14.13 8670 521.0 4oy (e g53
24 15.85 8810 ,'529.0 1267 76.0
25 17.7% 8930  536.0 1129 67.7
26 . 19.93 4040 5430 .1005 60.3
27 22,34 H140  549.0 L0895 58.7
28 25.12  ,.9230  554.0 L0797 47.8
29 28.18 9310 339.0 0711 42.7
30 31.60 9380  563.0 .063 37.9

T wish to express. my sincere: thanks to Mr.
J. G. Harden, Indjana Bell Telephone Company,
and Mr. N. B, Apple, A T. & 1. Co., for their
kind help in the compilation of the above shown
.article. , Mr. deden originally den\ed the first
method shown. B, Sachs of C. B. S. is resp(mslhle
for the second formula- and table. I sincerely
hope that the article may be of some use to
a great number of broadcast engmeels
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By JAMES MILLEN* f’

It was demonslr ated in our preceding mswlo*'
that simplicity of (pnttol is ful]) as deku‘zlals in -

a commercial short:wave receiver as in a hread-
cast set designed ‘for entertainment reception.
The accelerated influence of 1.C variations on
high radio frequencies is such as to slow down
the operation of individual tuned circuits in
addition to contributing similar and augmented
effects through interaction. The solution to these
closely interrelated problems is a truly single
control receiver—a receiver in which there are
an adequate number of tuning and amplifying
stages. without trimmers of any apology or
order, combin:d with volume and oscillation
coatrols, the variation of which do not effect the
resonance of the tuned circuits. Trimmers, un-
less calibrated make accurate logging impos-
sible, and. even when dialed, complicate and re-
tard the operation of the receiver.

This ideal is approximately achieved in the
National Communications Type 58C tuned-radio-
frequency receiver described in “CQ” last month.
It can be attained, without reserivation. in «
superheterodyne, such as the National AGS

It will be immediately appreciated that th®
solution of the associated problems presents an
engincering feat of no mean magnitude. Obvi-
ously the very factors which indicate the
desirability of a single control receiver contrib-
ute to ditliculties. of design. Tt is relatively
easy to make a good single control broadcast
superheterodyne (even discounting the liberal
tolerance of a receiver designed for none-com-
mercial ¢peration)-—and several companies are
doing so. However, the ditticulties encountered
in making the short-wave super in€rease ex-
potentially, and once more are readily dem®n-
strated by inspection and differentiation of the
furdamental eguation for resonant frequnc¢y—

*The Nuational (o, Malden, Mass,

1
Me—je—— o
9 V[ J5E) &
Consider the preselector and first detector cir-
cuits in a conventional broadcast superheter-
cdyne. Both circuits are tuned to the signal

frequency of 1000 ke, The preselector circuit
= - - =
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Figure 1—Tuning curves of the standard sets
of AGSN (oils, Band-spread ecoils are availabje
for any of the commereial short-wave spectra.
has an inductive value of 240 microhenries and
a capacity, contributed for the greater part by
the tuning condenser,  of 105.5 micro-micro-
farads. :Xssume that the inductance c¢f the de-
tector circuit is slightly out, having an effective
inductance of 242 microhenries, It will be neces-
sary to compensate this Dy turning- back on the
trimmer, and adjusting the circuit capacity to

10-1. .mmf. The two circuits are now in perfect

nlrgnme at at 300 meters.
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Saoematic Diacram Frre AGS. Receiver

Figure 3—Wiring disngram of the Nati
eperation, It may he sHghtly modifled luro:::: 31(:: :':;::.wa" R DAl i, wamiiiie i

Let us tune in a lenger wave station by add-
ing approximately one hundred percent to the
capacity of the preselector circuit—i.e. 100 rnmf.
If the condensers are at all reliable, the detector
circuit will receive a similar capacitative in-

crement, ard we now have the following con-
ditions: 240 microhenries and 205.3 mmf, in the

first circuft and 242 microhenries and 204.7 mmf.
in the second circuit. The preselector circuit
will be tuntd to 716,650 cycles, and the detector
circuit to 714,900 cycles. In other werds they
will be out of tune about 1.75 ke. This discrep-
ancy is negligible due to the small amount, and
the fact that in tuning a compromise is always
effected Dbetween off resonance attenuation in
the i-f and r-f circuits.

However, conditions are aggravated on the
short waves, while the probability of the abso-
lute amount of error in capacity or inductance
remains almost the same! Take two circuits,
the first having an inductive value of 10 micro-

henries, and 10 mmf. and the second circuit an
inductance of 9.239 microhenries tuned by 10.3

micro-microfarads. Both circuits resonate at
15,915,550 cycles. If the capacity of both circuits
ig increased by 10 mmf. (approximately 100 per-
cent) the first circuit will tune to 11,257,470
cycles and the second to 11,468,700 cycles—a
truly serious discrepancy of over 200 kc!

The solution to the problem is ag obvious as
it is ditficult of attuainment. Fer true alignment,

ries.

the inductance and capacity of each circuit tun-
ing to the same frequency must be identical at
all times. In a short wave superheterodyne em-
ploying a preselector, this entails a multitude
of individually checked adjustments. The con-
densers must have identica! tuning curves. The
circuit distributed capacities must be the same.
The inductance of the wiring in each tuned cir-
cuit must be checked for similar identity, The
inductance of every coil must check within tol-
erances far more rigid than could be ascer-
tained by the usual production methods. Finally
the distributed capacity of each coil in a given
set must he identical!

In the AGS, the tuning curves of the three
condensers are first checked. and corrected if
slight discrepancies exist. Tf other than minor
adjustments are required, the condensers are
discarded. The distributed capacity of each cir-
cuit is adjusted to a predetermined minimum
by means eof padding capacitors, checking
against laboratory coils of standard capacita-
tive and inductive values. Using the same coils,
the inductance of the wiring is set to a similar-
ly predetermined value, by moving the tap on
the inductive slide-wires in each cendenser
compartment. These wires are soldered when
the correct inductance is obtained.

Iigually painstaking procedure is employed in

(Continued on Page 24)
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PIONEER RADIO OPERATORS

By DR. LEE DE FOREST

The Great l.akes were calling me. Those en-
terprising hoys in Chicago, Ocker and Odell, by
no means satisfied with the laurels they had won
in the history-making wireless tests on the
"hicago and Alton Flyer, had sought new fielis
to conquer. This time on the Lake.

As carly as May that year, 1903, we had put
on trial installations on the steamer “Indianap-
olis” for her first run of the s#ason to Michigan
(ity. W. H. Greenbaum was the operator. and
on that first trip nearly won a glass arm send-
ing back to Chicago some 60 messagets from 40
incredulcus press representatives on  board-—
“All the way into Michigan City.” Incredible’
But now, whether the germ idea originated in
the fartile brain of Ocker or with Harry Periy,
Bud White, and “Social” Smith. well known

gamblers—the old steamer, “City of Traverse,”
had been covertly turned into a floating pool-
room de luxe, with bookie stalls, bar fixtures,
and all the paraphernalia to attract lovers of
horse flesh—and a few fishing poles for appear-
ances’ sake, Up in the wheel-house was a com-
plete wireless statiun in charge of new oper-
ators skilled in pool room abbreviations, Thus
manned and thus equipp#d, resplendent in a
new coat of white paint, the ity of Traverse
sailed boldly out to defy the powers of the city
of Chicago—out beyond the three-mile limit and
to & watery spot where theoretically the three
states of Illinois, Indiana, and Michigan mingled
in one non-juridicial coalescence.

Pm several days this piratical craft sailed

*n her gunwales with bookies and rac-
out laden vy ... -larity ef these brief

ing touts. The &7 """! e A and wob-
“Voyages to Nowl rhp Aelecysy A
bling swarms of 'ﬁs\\’p‘l men’’ Wwho dl#"mnmh\,.:
an hour after the distadt race tracks cloged for
the day, aroused the suspicioli§ of Chicago’'s
Assistant Chief of Police, Schuettier: .

Detectives disguised as applicattd for oper-
ator's jobs, and coincidently a Chlcago Univer-
sity instructor in physics. visited Mgr. Ocker at
the Railway Exchange Wireless Oftice—inquired
earnestly regarding the mysteries of Wireless,
listened intently while Ocker flashed messages
to nowhere, asked casually regarding the long
wire leading up to the top of the corner flag
pole—and departed.

Next morning’s papers read: ‘“Police Raid
Wireless Office; Cut off Floating Pool Room
Rm*e Results.”

“3:00 . M. Tt's all off. The Coppers are herno,
No more results today.” That was the last mes-
sage flashed to the good ship '‘City of Traverse,’
latest device of the pool room men, from the
general offices of the Deltorest Wireless Com-
pany yesterdav afternoon Immediately there-
after Chief Schuettler’'s men took charge of the
oftice and the Detting far out on the Lake
ceased.

June, 1933

Wm. Ocker, local manager, with Edward
Brandon and E. O'Brien, operators, were ar-
rested ; the expensive instruments torn out and
taken to the Central Police Station,

Out on the lLake 300 gamblers had received
the results of three races at Sheepshead Bay
and the speculation of the fourth, as well as
races at Latonia and Highland Park was brisi.
The favorites had been doing fair business all
the afternoon, and the crowd was bitterly dis-
appointed when returns ceased, Later on enough
information trickled in from another wireless
station (th= 20 KX.W. on the West Side. whera
(*has. E. Fischer was right onto his job!) 10
enable the books to pay off on the races played,
but the sport was killed and if the word of
Herman Schuettler goes for anything it will
remain killed.”

But the (Thief figured too fast. He little knew
the resourcefulness of Wireless and of Wire-
less men! Ocker and (ddell at once rietained
Col. J, Hamilton Lewis, now U. S. Senator from
1llinois, to make a test case of the right of the
Company to furnish wireless news of any char-
acter. It is my present intentions,” said Col.
l.ewis, “to proceed to the Federal Courts to test
the rights of the \Wireless Company to transmit
any news, not vulgar or obsttene. to any place
or person, leaving the punishment for the im-
proper use of such information such as gamb-
ling, to those who actually gamble.”

*The difference in the position of the Western
U'nion and the Wireless is this: The Westarn
Union put machines into certain rooms and
assumed to furnish news from their general
offices: pool sheets were made in the same
rooms, This was held in violation of the ordi-
nance because the rooms became pool rooms.
The instruments in the general offices could
not have been seized hecause they transmitted
all kinds of news. My clients are not responsible
for what transpires at other places as a re-
sult of the news which they transmit.”

‘Whereas the Chief expressed himself » R =

\J

fectly satisfied with the result of his » " =% e

them go ahead and make a test A “Let
e<ture Senator A7 . wase sCit.” And

O a1vces —ew. ADDPlicatvm for an in-

junctien tesirainipg the authorities from inter-
fer‘n‘, With tha w.iveless as & cammon carrier

was promptly made by O(Ker. o snid
“Those bhulls simply couldn't hear it, Ky
op O'Brien to a reporter of the News, -
clicks of the incoming messages are so faint
that an operator cannot hear them unless he
wears a telephone receiver. How did those slick
hawkshaws rubber in on our messages when
they were outside the oflice? Then besides,”
as he hecame maore confidential with the re-
1rorter, “the nessages are never addressed.
They are not addressed to the 'City of Traverse’
or Harry Perry, or anyone connected with tha
gambling hoat. How did the smart detectives
know we were sending race results to that
boat? They were sent out in all directions and
anyone wilth a wireless receiver could have in-
terpreted them!"” Thus argued our logical cul-
prit, out on bhail, He well knew, or thought he
did, that there were no cops equipped in those
days, no police radio cars, not even a Federal
Radio Commission spotter down the alley.
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TWO NEW OSCILLATORS FOR
THE RADIO FREQUENCY RANGE

By C. T. GRANT

Members ¢f Technical Staff Bell Telephone Laboratories

Telephone Apparatus Development

In recent years rapid strides have been made
in the use of ever increasing frequencies for tha
transmission of speech, both over wire lines
and through space. Frequencies as high as 33
kilocycles are used for carrier telephone circuits
operating over telephone lines, and frequencies
up to 150 kilocycles rfor power line carrier sys-
tems. I'or radio broadcasting purposes, fre-
yuencies from 500 to 1,500 kilocycles are em-
ployed, and above this range come various
short-wave channels such as those for ship-
to-shore and point-to-point communication.
Thus, speech can now bhe transmitted at fre-
«quencies as high as about 2,000,000 kilocycles.

To carry on experiments and tests in the low-
er part of this range it became necessary to
develop nmeans for generating currents at dif-
ferent frequencies. Accordingly, the design was
undertaken of a high frequency oscillator which
would cover at least a substantial part of the
above range. Fifty and three-thousand Kkilo-
cycles were set as satisfactory lower and up-
per limits.

The circuit as developed employs a push-
pull oscillating stage directly coupled (o
a balanced two-stage amplifier, An aircore
transformer couples the¢ tuned plate circuit
of the oscillator to the grids, which are in
turn directly connected to the grids of the first
amplifier stage. The purpose of the tirst ampli-
fier stage, which is coupled to the second by re-
tardation coils and condensers, is solely to act
as a huffer between the output stage and the
osgillatyr, so that any change in load will not
reflect back and change the frequency of the
oscillator. A balanced circuit throughout was
selpcted as the most ready means for control-
ling the impedances bhetween high potential
points,

Plate supply to the first amplitier stage is
connected to the mid-point of an input trans-
former which is used as a retardation coil and
tuned to offer a high frequency. The second am-
plifier stage has its impedance at the oper-

ating plate supply connected to the mid-
point of the output transformer which steps
down the impedance of the vacuum tubes
to one hundred ohms. The output is then con-
trolled by a balanced H type resistance network,
which may be varied over a 40 db range in
steps of 2 db.

This new radio frequency oscillator, known
as the W-10414, has a frequency range from
forty to four thousand kilocycles, and will de-
liver an eutput current of approximately sixty
milliamperes into a resistance load ef one hun-
dred ohms. Its harmonic content is held to less
than three per cent by use of the balanced cir-
cuit. The output frequency is calibrated to an
accuracy of two-tenths of one per cent and
this accuracy will be maintained with normal
variations in filament current and plate sup-
ply voltages, and with changes of tubes.

(ine special feature ef primary importance en-
countered in the design of this oscillator was
the development of suitable decade condenser
switches, Since the inductance of the oscillat-
ing circuit, which includes the wiring to the
condensers, must not change as the capacitance
is varied, a special decade switch had to be
designed. This is of the “ferris wheel” type and
is designed so that when one condenser is re-
moved from the circuit another is put in its
place. In laying out the assembly of the oscil-
lataor, these decade switches, of which several
are employed, are placed around the escillating
col so that the wiring from each switch is of
approximately the same length,

With the completion of the design of this
oscillator, development work was immediately
started on a similar oscillator but with a fre-
quency range from 3,000 to 36,000 kilocycles
This second oscillator, known as the W-10465,
differs from the lower frequency one chiefly in
certain precautions taken to decrease high-fre-

(Continued on Page 232,
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ELECTRON CONDUCTION
IN THERMIONIC VALVES

By W. E. BENHAM

The present paper is concerned with the phy-
sical nature of the medium constituted by the
cloud of electrons passing between cathode and
anode of a Thermionic Valve Attention is di-
rected primarily to the simple case of a high
vacuum two electrode valve of plane geometry.

In the theory of conduction in solids, liguids,
and gases, it is of paramount importance to de-
rive the ccnductivity and the dielectric con-
stant or specific inductive capacity of the con-
ducting medium. In solids, the carriers of elec-
tricity are believed to bhe ‘‘free’” electrons. There
are, however, eléctrons which do not play any
rart in conduction. These electrons are those
which are capable only of restricted motion, be-
ing more or less *bhound” to the parent atoms
of the molecules. The *‘free” and “bound” elec-
trons correspond to the mechanisms of conduc-
tion and of inductive capacity, respectively.

When we come to the case of conduction by a
cloud of electrons, each electron being far out-
side the sphere of intiluence of atoms of any
kind, there is nothing to correspond with the
“bound”’ electrons, and at first sight it would
appear that the dielectric constant of the elec-
tron cloud must be unity. This, however, is
found to be true only as an approximation in
the case of highly attenuated clouds.

In case of electron clouds commonly obtained
in practice. the electrons—all of which are con-
duction electrons—are sufficiently numerous to
endow the electron cloud with a dielectric con-
stant different from unity. This does not alter
the fact that the ether between the electrons is
of dielectric constant unity, so that the value
of the ‘‘electric intensity,” except in the minute
proportion of volume occupied by actual elec-
trons, is also the value of the dielectric displace-
ment This state of affairs is brought about
rather by distortion of the electric field due to
the electronic charges than by any property
analogous to inductive capacity, such as is pos-
sessed, for example, by ionised gases, in which
the conduction electrons are to some extent
“hound™ to the relatively inert gaseous ions.
An analogy to the case of “bound” electrons
whirrh at first sight may appear far-fetched

*Reproduced from and by courtesy ot Electrical
Communication. (April, 1933)
1§

i i

may be traced by considering the electrons of
an electron atmosphere as “bound” to one
another in a negative sense; the mutual repul-
sions of the electrons certainly constitute a fac-
tor of vital importance. It is probably a matter
of the point of view taken, but the distortion of
field in the case under consideration is brought
about entirely by the presence of electrons in
sufficient quantities for mutual repulsion to be
effective. In the case where the electron atmos-
phere is imprisoned not between parallel planes
but between spheres or cylinders, the field is
non-uniform apart from the distortion arising
from the electrons. Even in this more compli-
cated case, however, there is nothing to sug-
gest that the dielectric property may not be at-
tributed to mutual repulsions occurring under
different conditions of field distribution.

In a recent paper the dielectric constant and
conductance of an electron atmosphere between
the parallel electrodes of a Langmuir diode
were evaluated as functions of pT, where p is
the angular frequency of a small impressed al-
ternating em.f. and T is the mean transit time
of the electrons between the electrodes.

Figure 1 shows that the dielectric constant ¢
has a value less than unity for frequencies lying

9
——, Taking 10-? seconds as
2, ey
4 typical value for T, we see at once that the
frequency range for which ¢ < 1 embraces near-
ly all the frequencies so far obtained using ther-
mionic valves (an angular frequency of nearly
162 may be obtained under favourable condi-
tions). Figure 1 may also be read as the value
of € for different values of T, p being held con-
stant. Read in this way it will be seen that as
pT increases from zero up to about 1 or 2, the
value of e remains =ensibly constant at the
value 0.6 which means that in this case the
value of € is constant over the space included
between the cathode (T=O0) to the anode
(T=T4Y). This surprising result that (for a range
of fregquencies of practical interest) the dielec-
trie constant of all points in the interelectrode

b
space is — must constitute the first known
2
case of a “dielectric” which is distinet-
Iy non-homogeneous in constitution and
yet homogeneous in respect of dielectric
constant. Although on the above con-
siderations € is constant, the displace-
ment current nevertheless varies from
point to point. The space variations of
displacement current and of potential
combing to effect complete neutralisa-
tion of the space variatien of dielectric
constant in a Langmuir diode.
IExperiments were carrieéd out by the
author to verify that ¢ < 1 in the case
of a Langmuier diode. Independent ex-
6" pr | perimental evidence of a confirmatory

between 0 and

3 nature is to he found in a paper hy
0 Bergmann & During.
Figure 2 shows the relative change n

Figure 1
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conductance for values of DT hetween 0
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and 22, Fig. 2 also represents the conductivity ctransit of the electrons under the influence of

of the atmosphere of electrons at values of p

the atmosphere ef electrons at values of p7l
between 0 and 22. Just as in the case of the
dielectric constant, Figure 2 may be read as the
variation of conductivity over the space. It is
seen that the conductivity for exceedingly high
frequencies is alternately positive and negative
at a number of regions between the plates. 1f
the anode plate lies in any one of these regions,
the diode as a whole exhibits negative conduc-
tance, Regarded another way, for any given
anode voltage (fixing "T%), there are ranges of
frequency for which the diode exhihits negative
conductance. Mathematically, the number of
such frequency ranges is infinite. lxperimental
difticulties are likely to limit the number obtain-
able in practice. Potapenko, in z recent publi-
cation of his investigations in the field of the
ultra short electro-magnetic waves obtained in a
single valve five types of waves the frequeniies
of which stood in the ratios indicated by Ab/\
in Table 1. The wave of lowest frequency is
called “normal”’ by Potapenko, who calls the
higher frequency waves the dwarf waves of the
1st, 2nd,....order, The fair constancy of the
last column shows that Potapenko’s waves have
frequencies whose relation to one another is not
very different from the ratios determined by
taking the minima of Figure 2. (The minima
beyond the range of Figure 2 occur very nearly
at intervals of 2r—rough estimates therefore
give p1" 26.6 and pT 32.9.) It does not always
follow that the frequencies observed cpmcxde
exactly with the minima of conductance (i.e., the
maxima of negative conductance) owing to fre-
quency variation of the conductance of the
circuit associated with the valve. In Table 1,
Ab is the wave length calculated from Bark-

Ab,
hausen's formula; by taking the 1‘atio—;—the
variable factor of grid voltage is effectively
eliminated.

TABLE I

Potapenko’s Waves [Minima |Exp./Theor.
| of Fig. 2|

|
| . | D . \

Type of| range o I| — | I —
Wave | \ (oms) | A e o Y= ——

(average)| P e 1)\.‘0_
Normul]74 —54.2 \ 76 | 2505
1 dwarf[43.7—35.6 | 1385 | 1:_;‘9
Zdwarf|20.7—12.65| l‘ ZQ‘3 | i3 ‘;:
3dwarf|18.8—12.55| | (26.6) | LiJ;
4dwarf(12.4— 9.4 | 5.035 | (32.9) | 1.532

| 1 | “Mean 1155

steady potentials could be followed with the

ape notice altogether.

‘\'e, the super-imposed oscillatory motion would

TWO WIRELESS CABINS FOR
FRENCH SHIPS

IFollowing the destruction of the French liner
‘Atlantique” hy fire which involved the wire-
less room within a few minutes of its outbreak,
the ¥rench Minister of Merchant Marine has
issued new and far more stringent regulations
to be observed in the protection of ships against
fire,

Among these regulations is one totally for-
bidding the use of wood in the construction of
certain parts of ships, including the bridge and
wireless cabin, both of which must be entirely
of metal. In addition, the bridge and wireles=
cabin are to lie designed in such a way as io
resist fire to the utmost possible extent and
must be capable of eflicient ventilation in case
of smoke. Ships of more than 10,000 tons must
carry two wireless cabins, each in a different
part of the ship. These regulations have heen
issued by the Minister of Marine after consulta-
tion with experts and the directors of the lead-
ing French shipping companies.

Article II of the Decree, which is dated Jan-
uary 21st, 1933, states that Safety (‘ertificates,
as provided by the Convention of London, 1929,
will be granted only to those passenger ves-
sels satisfying the provisions of this decree,

The “*President Deumer,” a sister ship of the
“Georges Philippar,” which was launched on
January 22nd, will apparently be the first
French ship to ¢mbody these regulations.

Tt will b seen that some of the wave
ranges overlap. In general, it was nec-
essary to use higher grid voltages to
obtain shorter waves, but theé possible
ranges of grid voltages overlap in many
cases. The mean value of 1.485 differs
by 45% from the value of 1.420 for the
1st order dwarf wave, the discrepancy
being 3% for the 4th order dwarf wave,
1.3¢5 tor the normal wave and less than
1% for the other two dwarf waves. In
no case would Potapenko’s waves lie
outside the regions of negative (3011duut-
ance predicted hy the theory \\‘h](‘.h thua:
provides the clue to the mgchanism of
ultra-short waves, A significant feature
of the theory, in c¢ontrast to previous
conceptions, is that the generation of
oscillations in an external circuit can
take place with amplitudes ot electron

motion so small that if the motion in -4

Figure 2
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TRANSOCEANIC RADIO COMMUNICATION

Some 40 Nations Are Linked to U. 8. by R.C.A. Communications, Inc.

By H. H. BEVERAGE

H. 0. PETERSON

C. W. HANSELL

With major terminals at New York and San
Francisco, and supplementary centers in Ha-
vana, Honolulu, and Manila, the R.C.A, Com-
munications, Inc., operates a radio network in-
terlinking the United Htates with about 40 other
countries. When transoceanic services were
opened in 1920 only ¢ circuits were in use,
whereas early in 1932 this total had grewn to
")4 This system in gonjunction with branch radi.
circuits and wire networks in the countrics
served reaches practically the whole civilized
world,

All 10 circuits in use by the close of 1924
were operated at the relatively low frequency

e

of from 15 to 30 ke produced directly by means
of A'exanderson alternators. Since 1924, high
frequencies have been used increasingly until
now they carry nearly all long distance trafti
although low frequencies still are used across the
North Atlantic to supplement the regular high
frequency service when the latter is disturbed
by occasional magnetie storms. Since 1927 the
number of ecircuits has doubled. the rapid in-
crease being made possible by the introductien
of high frequency vacuum-tube transmitters.
the first cost of which is relatively low. Thess
transmiiters are used exclusively for high fre-
quency radiation.

Eguipment now in service on the Atlantic

*Issentially full text of a paper (No. 32-115)
presented at the A. 1. I3, . Pacific Coast con-
vention, Vancouver, B, (', Aug. 30-Sept. 2, 1922,

June, 19383

Coast includes some 8 low frequency and 33
high frequency transmitters, all controlled from
New Yerk City, and some 16 low frequency and
40 high frequency receivers to handle incoming
New York traffic. ®n the Pacific Coast are 12
high frequency transmittérs controlled from San
Francisco and some 20 high frequency and a few
low frequency receivers to handle incoming San
Francisco traffic. Transmitting and receiving
stations are separated from each other and
usually are some distance from the centralized
traffic offices in the associated terminal cities.
Central Oftice Equipment
All traftic operations arve centralized in traffic

=
i

offices conveniently located in terminal cities
and connected by wire lines with the transmit-
ting and receiving stations, Messages to he seni
are transferred tu paper tapes by means of per-
forations having keyboards similar to ordinary
typewriters. The perforated tape then is fed
throuzh automatic transmitters which impress
the dots and dashes of the Continental Morse
code upon the control lines to the transmitting
stations. The speed of transmission ranges from
5 to 200 words per minute, depending upon cir-
cuit conditions and tratlic iead. On busy circuits
a speed of 100 to 125 werds per minute usually
is maintained.

Sigrals from the receiving station arrive at
ithe central oftices in the form of keyed tones.
These are amplified, rectified, and then plugged
through to any desired receiving table to oper-
ate an automatic recorder. The recorder has a
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light movabli: coll suspended in a \lluus i
netic feld. Signal currents tnruush Ihla ceil
cause it to move a light lever ¢
silver tube through which ink is i
a moving paper tape, The signials appeart
dulations in ink line upon the tape.

Tape bearing the slg’ﬂals is drawii
venient ﬂ)ct'd ACross a sulde on [he
typewriter from swhich the opere
messages and types them on ines
the clrcult operates faster than 50 oF
per minute, 2 Or MoTe operat
tape between them, In this 3 i
on all circuits are kept transcribed and there
is no delay,

The typed messages ave carried on a b1 Coli-
veyor 10 a ventral point where they ar
numbered, routed according to des
veloped, and dropped through a ¢
messenger room for immediate delivery

Transmitting Stations

Fuy LT the purposes of the transmil-

Lng ations are w:*
60-¢ycle a-¢ power into power of

the

1. Convert 6
radio_freguencies.

2, Radiale the tadio frequency DOWeT.

3. Accurately control the radiation frequency.

4. Moduiate or key the radiation for the trans-
mission of intelligible signals, ;

For low I[requency transmission an Alexan-
derson aiternator drivenm by a 2.2-Kv 2-phase
d-rotor induction motor is used to pro-

te eleTgy at fromn 15 to 30 k¢ The alternator
is of the inducior type with a toothed rotor run-
ning between pa.allci armatures bearing 64
arinature coils, The outputs of the b6i colls are
combined inic a single circuit by means of a
transiormer which delivers from 100 to 120 amp
at 2 kv 1o one of several downleads and tuning
coils of an Alexanderson multiple tunied anten-
na,

Each of the Z multiple tuned antennas al the
Rocky Point transmitting station is 15 miles
long and consists of 12 conductors carrled on
ip0-ft. crossarms, supported on s‘uzeeﬂ towers
410 ft. high, and spaced about 1,250 ft. apartt
When & signai Is being nismitted, the circu-
lating energy in each of these anlenmnas is abee
700 amp at 135 kv, o nearly 100,000 kva, a ﬁgm'e
that indicates the magiitude of the power Te-
quired for long distance commercial radio coimn-
munication. Although each of these antennas
C@'ﬂ!tll\lles n cmrr-uu. with an E:.‘i_[‘l“&l_l'él‘y'. iuw
power facior (for its frequemcy) Its radiation
efficlency is only about 10 per cent and 18 dl-
reciive effect is practically nil.

in high firequen transmilters, vacuum Lubes
are used to COMVerl 60-cycle power into direct
current and then intc power of about 5,000 to
22 000 ke, The tubes Lhat produce the radio
ralent 16 Tesistances, the
mue of which v be vaheg with extreme
rapldity by v ing the potemtial upon control
electrodes with the tubes.

Nearly all of out nlgn i
cmp‘lo‘; n"ial_ivel
¢rystal-conty
wscliiatory i
about 50 and ‘s.nou Ke.
then is passed through a chal
ul'l'lphﬁ<t=f‘1 mnd frequency i
the final power and ireguency required  tor
tranamiss'lor-. T‘l'mr: sial ilfator provides a
practicaliy constat uency and permits Lhe
operation of trax.smltte.a with velatively small
frequency separati um: Federal Radio (*om-
mission i the ations 1o less

o fﬂ'uduu'
les belv\uv.u
ALOT outpul

{ acuum tule
itipliers to obtaln

than cent un oid equipment and 0.02
per Ce new equipment. o . .
The of freguency multiplication In lhe

successsive stages of plifier greatly Teduves

the tendency for high power circuits to feed
energy back to lower power circuits in a way
W set up uncontrolled self-oscillations in the
amplifier system, This is an important featute
and Is almost a mnecessity where large power
ampiification 1s used. The use of screen grid
bhleldl.(l vacuum tubes and neutralizing circuilts
for counteracting couplings between tube input
flnd output circuits also are helptul in prevent-
mng arious oscillations. The final power out-
pits o the antennas range hetween about 1 and
50 kw depending upon the uu.ult requirements.

Keying of the transmitters In accordance with
lelq,rdph signals is done by varying the elec-
tials on some of the vacuum tubes
in of amplifiers. This is done through
ell‘l.[unue(,hdnlcal Telays or thfough vacuum
tiube d&qlu:-:s conirolled from the central office.
Some of the vacuum tube keying equipment is
qumble of functioning at speeds equivalent to
more than 1,000 words per minute, and is uacd
at these hIVh speeds In the lr.lnamiaslun of pic-
tures or ‘photoradiograms.”

The use of high frequency radiation, with its
shorter electrical wave lengths, has made prac-
tical and economical the direction of radiation
toward the distant Trecelving station. Consc-
queiitly, directive antennas commonly are used

ith_ high frequency transmitters. R.C.A, Com-
1Lat10ns, Inc, has developed and applied
ely 4 different types of directive anten-
mely, models A and B, which radiate
\("lll(,(llly polarized waves, and models C and D,
which radiate horizontally polarized waves. The
power gain due to directivity ranges up to 80
{ o = dcpenulng upon the type and size of anten-
na. Because of their relatively low cost and
great directivity, these antennas give a high
ratio of circuit improvement per dollar of cost.

Directive characteristics of a 2-bay model D
antenna give a power gain of about 80 o 1
over a hdlf—-“d\e dipole at (he same height as
the antenna. When used w a 40-kw transmit-
ter this antenna launches diation tow
distant receiver eguivalent o that whic
be obtained with 3,200 kw in a non-
antenna. This i1s about 850 times the T
launched toward the distant receiver from an
Alexanderson alternator and Jow-freguency
multiple-tuned antenna, i

Fading of high freguency signals is a phe-
nomenon of nature which m be overcome In
a  commercial tadlo communications systemn.
Often the received signals vary over a greatl
range In intensities, variations at times so rapid
as to constitute an audio modulation. Since ob-
servations have shown that the fading of even
slightly different frequéncies is not simultia-
neous, the effects of fading can be redaced by
transmitting the same signals on more [hfxn
one frequency. In some commerclal transmit-
ters the carrier wave is dn'npl\ltuue- or frequency=
modulated at an awdio rate, in addition to the
keying, to produce side frequ les a.hd S0 e
duce fading by frequency dive ’ '}
s pn:ferd‘ble 1o teduce the effects of fading by
methods appiicable at the receiver.

Recelving Static

The function ot the rtecelving stalion is 1o
select the desired signals by virtue of freguen
discrimination dnd amplif and convert thein
to a form of electrical energy sultable 6T trans-
misslon over circults extendlng 1o the Central
office, In the fulfillment of this function, several
technical conditions must effectively be dealt
with,

Slgnal fadlng already has bheen mentioned as
one of the problems confronted in the operation
of short wave circults. Aside from tihe Shois
period fadlng mentioned previousiy there are

(Continued on Page 29)
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HOW RADIO FUNCTIONS IN
AIRCRAFT “BLIND LANDING”

A radio system for the blind landing of air-
craft has reached the stage of development by
the Aeronautics Branch of the Department of
Commerce which permits its use at a busy ter-
minal airport for service tests in fog and under
other conditions of poor visibility, A demonstra-
tion of this system was given by the Aerco-
nautics Branch at the Newark Municipal Air-
port, Newark, N. J., with a pilot in a hooded
cockpit .

The flights were made by James .. Kinney.
Aeronautics Branch test pilot, who succeeded
Marshall 5. Boggs as pilot assigned to this
research work after the latter had been fataily
injured in an accident on the west coast the
latter part of January while temporarily as-
signed to other duties. During the past yvear and
a half over 100 blind landings have been made
in conneéction with the research work on this
rad:o system for blind landing of aircraft whicn
has been developed by the Aeronautics Branch
through its research division, organized at the
Dureau of Standards. While this system makes
possible a completely blind landing, it will sel-
dom be subjected to so stringent a test in actual

nal direction by marker beacons, and vertical
guidance by a landing beam. (See fig. 1.)

Work on this research project was divided in-
to three stages, the first of which consisted of
fundamental experiments and research to de-
velop the basic component parts of tha system,
including the runway localizing beacon, marker
beacons, landing beam, and suitable radio re-
ceiving and indicating apparatus for use in the
air, The second stage consisted of the practical
developmént of these component parts, fitting
them together to form a complete system and
finally demonstrating the practicability of the
system  through the medium of an extensive
seéries of hooded landings, conducted by the
Aeronautics Branch at its experimental flying
field at "ollege Park, Md. The third stage of the
development, which involved the testing of the
compliéte system experimentally under the con-
ditions obtaining at a commercial airport, is
at the Mewark Municipal Airport where the
city of Newark has cooperated in the installa-
tion of the system,

The work at the Newark Airport included
fog landings as well as hooded landings. The

A Ll 0]

former are, of course,
more representative of op-
erating conditions, While
the Newark instal-
lation is not for seérvice
use in air passenger op-
erations. it afffords an op-
portunity for cooperative
experimentation with air
transport operators, Sev-
eral of the opérators have
already indicated their
intention to equip one or
more test planes for trials
of the system. In this
way it is hoped that the
possibilities of the sys-
tem will be fully de-
veloped.

The Newark Installation

i The installation of ra-
- dio landing aids at New-
ark Airport includes three

Fig. L.—Diagram ol nirplane landing by means of radio system |
blid  landing, A indientes Joeation of main radio range beae
B and C. the runway Ipealizing beweon and landing beam; and D

amd E the marker beneons,

practice, ag visibility is not often so poor that
the pilot can not see the ground just before
landing,

The Installation for service tests at the New-
ark Airport will be available for the use of
'1|rpla.ms equipped with the necessary radio re-
celving apparatus. The major part of the radio
'llblhll'dllls required aboard the aircraft is the

dandard equipment used Tor 2-way communica-
LIUH and for receiving the wenther broadcasts
and the visual-type radlo rang 2 beacon sig-
nd.l~ in Aying 'lhnn., the alirways., "The ndditional
eyqupment required Is qulite simple and weighs
ahout 15 pounds,

As now constituted the radlo system for blind
Innding of aircraft gives direction [n three di-
mensions—lateral, longlmdinal, and wertical—
W h s the information the pilot must
have to make a landing. Lateral direction 1s
piven by a runway locilizing heacon, longitudi-
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——— elements, a runway lo-
calizing beacon, a set of
two marker beacons, and
a landing beam. The run-
way localizing beacon, in
addition to providing def-
inite means of locating the alrport gives in-
dication of the directional position of the air-
craft and permits keeping the craft directed Lo
and over the desiréd landing runway. The mart-
er beacans give the longitude position of the
alreraft when approaching the afrport. One
marker beacon s located about 2,000 feet from
the landing area while the other marks the
boundary or edge of the field, The landing beam
provides vertical guidance, Tt employs an ultra-
high-frequency radio beam, of the order of
100,000  kiloc les, directed at a small angle
above the horizontal, and thereby muarks out a
convenient gliding pitth for the landing aircerate,
ciearing all obstructions,
Trans mitting Equipment

The transmitter used for the runway localiz-
ing beacon operates on A [fregquency in the
neilghborhood of 300 kilocycies and is similar to
the wvisual itype transmitters designed for the
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radio range beacon stations on the Federal air-
ways system, The use of a visual-type trans-
mitter facilities automatic volume control re-
ception on the aircraft. This is quite essential
since the pilot, in making a landing, is con-
cerned with so many things that the burden of
close manual adjustment of receiving-set sen-
sitivity should be eriminated. Small crossed-loop
transmitt.ng antennas are employed in order
that the runway beacon may be located neav
ene end ol the runway without constituting an
obstruction to flying, The loop antennas censist
of seven turns of wre on wooden frames 10 teet
high by 12 feet in length and are housed in the
same building as the transmitting set. A goino-
meter i# provided to the end that the runwav
localizér course may be swung to take care ot
different wind directions, At the Newark Air-
port the wind, under conditions of poor visibility,
is usually from the northeasterly guadrant. The
runway beacon accordingly is located at the
northeast end of the field. Thus by swinging the
course over an arc of 40° it is possible to ac-
commodate practically all wind directions per-
taining at times when the visibility is low.

The marker bsacons are located at the south-
west end of the airport. As noted in the fore-
going discussion one marker beacon is pro-
vided about 2000 feet from the field while a
second marker defines the boundary of the figld.
“'he marker heacons are very simple, each con-
sisting of a low-powered transmitting set and a
long, low horizontal antenna. These transmit-
ting sets operate directly from the commercial
power supply. IZach set employs three tubes. @
radio-frequency oscillater, an  audio-frequency
oscillator for modulating 1
the radio-frequency escil-
lator at the desired audio-
frequency, and a rectifier
tube for providing plate
power supply to the two
oscillator tubes. Different
modulation freguencies
are employed for the two
marker beacons to facili-
tate ready identification
Of the marker beacon be-
ing passed over: the onc
at the field boundary hav-
ing a modulation of about
260 cycles per seconu
while the other has a
modulation of approxi-
mately 1.000 cycles. The
transmitting antenna for - NI .
each marker beacon Fig. 2.—The dial
consists of a herizontal
wire a few feet above the ground and extending
across the southwesterly approach to the land-
ing area a sufficient distance to intersect the
path of the aireraft for all orientations of the
runway beacon course.

Experiments at Newark

The experiments at Newark will include the
determination of the most suitable radio-fre-
quency (from the viewpoint of an airlinge opera-
tor) on which the marker beacons should oper-
ate. A radio-frequency of about 10,000 Kilo-
cyeles will be used in some of the tests, in which
case a simple marker beacon receiving set is
required ahoard the aircraft.

Tests will also be conducted with the marker
beacons operating on the sami radio-frequency
as the runway beacon, thus permitting their
reception on the medium-frequency receiving
set normally available on the aircraft. The need
for a special marker beacon receiving set 1s
thereby obviated but careful adjustment of
marker beacon pewer output is required to pre-
vent interference with the runway heacon course
indications when the airplane is directly over a

pointers in three di

beacon.The severe requirements imposed upon
the system in the experiments at College Park,
both by the small dimensions of the field and the
obstructions in the approach, did not permit the
successful use of this arrangement.

In the third series of tests, the marker beacons
will operate on a frequency in the aircraft com-
munication band, 3,000 to 6,000 kiloeycles, in ord-
cer that the high-frequency communication re-
ceiving set commonly carried on aircraft may be
utilized for recciving the marker beacon indi-
cations. Control equipment has been provided to
the end that hboth the communication signals and
the marker bheacon signals may be received

* during a landing with minimum effort en the

part of the pilot.

The landing-beam equipment is located adja-
cent to the runway localizing beacon. The trans-
mitter employs a transmitting circuit arrange-
meat specially designed for wmtrahigh-frequency
operation, 10,000 Kilocycles, The transmitting
antenna array consists of 12 half-wave horizon-
tal antenna, so grouped as to give the necessary
directivity of beam in the vertical plane while
spreading the heam out in the horizontal plane
to aftord service in the 40° sector to be covered,
This results in a fan-shaped beam which pro-
vides vertical guidance for all orientations of
the runway bheacon course within the limits
specified. The antenna array is 16 feet high, by
10 fewt wide. by 2.5 feet deen overall

The theory of operation of the landing bheam
is readily understood. Maximum field intensity
is produced along the inclined axial plane of the
beam. Theg aireraft does not fly aliing this plane,
however, but on a curved path the curvature

2

AIRPLANE TO LEFT OF [ AIRDLANE OVER THE | AHIRPLANE TO RIGHT OF
RUNWAY AND ABOVE THE | RUNWAY AND ON THE | RUNWAY AND BELOW THE
CROPER LANDING PATH. | PROPER LANDING DATH.| PROPER LANDING PATH

of the “combined instrument” with the needle
ferent positions
of which diminishes as the ground is ap-
proached. This path is the line of equal intens.y
of received signal below the inclined axial
plane. The diminution of intensity as the_ air-
craft drops below this plane is compensated for
Ly the increase in intensity dus to approaching
the beam transmitter, Thus by flying the aircraft
a'ong such a path as to Keep the received sig-
nal intensity constant, as observed on a micro-
ammeter on the instrument board, the pilot de-
scends on a curved path suitable for landing.
If the aircraft rises abpve this path. the micra-
ammeter deflection increases, while if it drops
bilow the path the deflection decreases.
Receiving Equipment

The receiving installation reqguired is a medi-
um-frequency receiving set of the type common-
1y used by air transport opecrators for the re-
ception of radio range bheacon signals and air-
ways weather broadcasts. This set is augment-
ed by a reed converter and automatic volume-
control unit for use with the signais from the
runway localizing beacon. Visual course indica-

(Continued on Page 30)
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TRoger P, Soucasse is on the MS Sunoil, anl
says Sun Oil is one fine outfit to work for.

H. B. Erpenstein is on the Union Oil S8 De-
roche,

Robert Gamber is still with Petroleum Navi-
gation SS Papoose.

Lester L. Jordan is putting in good time with
Standard Shipping.

J. Wesley Geweken is Henior Operator on the
S8 Fairfax. of the Merchants and Miners.

Victor A. Meinhardt is also operating with
the Merchants and Miners,

Z. R. Brown is Mackay operating out of San
Francisco.

CB. W. R. Hagen is radiomarining at Walterix,
ral.

I. G. De Merritt is on the 5SS Mericos [1.
Whittier, out of San Francisco.

John R. McMurray is busy on the S8 Dela-
ware Sun.

N. O. Gunderson is working out of San Ifran-
cisco with Mackay,

W. B. Wilson is an old timer. Many \would
like to know that he is on the Lighthouse Ten-
der FERN. at Ketchikan, Alaska.

7. T. MacGillivray is in the Marine Dept, of
Standard Oil at San I‘rancisco, to his friends.

William Werner is on the S§ Betty of the Bull
Lines,

Leonard P'ratt is sailing with the SS Cities
Service Empire.

Richard L. Lindell is with the Merchants and
Miners on the SS Essex.

B. Burrell is Marine operating with the Mar-
coni Co., of (fanada.

Jack Honer is on the S§ Albert E. Watts, out
of Houston, Tex,

Leslie H. Greer is on the M. 8 Ward.

E. K. Anstey is on the MS Calgarolite of
Imperial Steamship Co.

B. Faley is working the SS Kl Segundo on the
West Coast.

J. C. Currie is on the MS “Tide Water,” and
doing fine,

Mareh Canion is holding down the SS Sapin-
ero.

C. Feinman is another MS Western Sun man
who likes it.

G Wiley is chief on the MS Santa Cata-
lina.

Charlss S. Smith is operating the S8 Citics
Service Missouri.

A. E. Goodgame is Standard Shipping on the
SS Dean Emery.

A. B, Chappelle is on the S8 Tacoma. of Ta-
coma Oriental.

Jehn F. Taylor is Dullar Lining on the Presi-
dent Hoover,

» SOME NSTRAYS

A, J. Handel is at the Marine Barracks.
Cavitte, Philippine Tslands.

Capt, J. Bachmann is assigned to Shanghai,
C'hina,

Fred I°. Hall is at Radio Station WIDHJ,
*rown Point, Ind

LLarry Burrow is at the Nome, Alaska radio
station,

R. G. Loucks is at Station WPI of the Fed-
eral Barge Lines and enjoys hearing about his
old friends in the Gulf Division.
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Thomas [.. Siglin is doing his best with
WPRIEL and that good.

Carl A Johnson is helping to keep KGA at top
notch and dcing well

J. A, ("heeks is doing fine at WTAM.

Kenneth Shirk is Chief Op. at KOIL, where
he has been for the last six years. He still holds
on to his commission as Ensign in Naval Re-
saerve.

Warren P. Williamson is President and Tech-
nical advisor of WKBN,

Everett Whitmyre is manager of WIBX,

M. E. Eisenberg is in charge of television
development at WDAY., Well, it may mean
something at a later date.

Dan Jones is Chief Engineer of WAAT. Fli's
a Ham too—call W3U'ZF,

Serge DeSomov is with NBC in New York.
The “gang"” expects their new quarters at Rocke-
feller Center will be ready this fall.

Arthur Rydberg has been with KOIL, fite
yvears, WiARD is his at heme call.

Roy Rydberg (brother of Arthur above) is
also with KOIl., and has been with the station
three years.

Bernard T Wilkens is Chief Engineer of
WKIBN., Good =ztuff, B, T.: and thanx.

(ordon 1. Henry has put in four years with
KOI),, and is ready for another forty. Just
think boys, a Captain in the R.O.T.C., no less.
0. K. Gordon, we're with the Navy next time,

Car! Lindberg is Assistant Chief at WKEN.
Has WSPH as well as Portable WSZZA to
worry over outside the station, Would like to
ro to sea but is afraid of losing his YL. What
say bovs. tell him all about it.

Gierdon Anderson hopes to step up at KOIl,
as soon as things are a little better.

Ray M. Flood is doing nicely at WI1FPS,

Neil B. Coil enjoys working at WRHM, and
expecls to continue.

M. T. Beale is at WJSV, and thinks it is a
“areat station.” .

* *

Station Personalities

Warren P. Williamson is president of WKBN
Broadcasting {‘orporation, Most of the old
timers will probably recognize him as Ex SKT
of the oft spoken ef *‘“Good Old Days,” when
anything that sounded like a rock crusher and
threw a fat spark was the Acme of wireless, Oh.
ves, and frequency was a word unheard of by
most of us then. What wavelength you were

(Continued on Page 31)
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RADIO AT HOME—(And That’s That!)

I've never written in to any broadcasting sti-
tion voicing either like or dislike as regards
radio artists, programs, ideas, or stunts. While
without doubt, genuine outside fan mail or con-
structive criticism is invaluable and even neces-
sary to establish a happy medium of applause
and appreciation between entertainer, enter-
tained, and sponsor, still, like the rest of ihe
thousands like me. this part of public expres-
<ion has thus far been left to the voluble ex-
ponents of more leisure or more willingness to sit
down and write personally, their views and
opinions concerning various radio enthusiasms
or non-enthusiasms. However, I have noted
with interest, the different re-actions In
many home cireles, to radio influence—either as
a source for news, diversified aid, or plain
amusement value. Not to mention my own
humble preference and opinion as one of the
obscure millions, who, as prospective consumers,
achieve importance to the real bosses of (the
present day radio world—the men who put up
the cast with cash profit in view—the adver-
tising (ugh!) sponsors. . ] L

And T may as well begin with advertising.
First of all, while a fair business sense fully
warrants some profitable return to the sponsor
for his financing which makes the prograin
ro-sible, and whi'e the evcessive use of his
name, the name of his product, the wonderful
reputations of hoth. and a ﬂr)pd of collossal,
awe-ins—iring adjectives regarding same, may
be sweeter music to his ear than the hired bhand
the entire use of advertising, unless 1)l'qsex}te-d
in o modest, erivinal. or pleasing style, is just
a plain, aggravating, horing nuisance to the
milliors of dia'-twirlers who regard these neces-
sary in‘erruptions with grimly, resigned annoy-
ance. However. the averae listeners are fair
enough to realize that the radio advertising
mav be crammed in their unwilling ears, anil
the virtues of many and every pr'nd\g(‘t Dbe forved.
willy-nilly, down upon them, it 1is after all,
merely the s~ongor’s fust due. nrovidad it is rot
abused in excess, and provided the program
irself is pleasin=ly wor'hv Rut worthy or ro!
there is a limit to advertising 111(91'1'upt|_on‘s and
when it ix crudely taken advantaze of. it de-
feats its own purpose by arousing the listen-
ing prospective purchaser’'s ire, or ridicule
against the poor. stressed over-and-over again

product. And when a pregram ruins itself by
employing this crude bally-hoo incessantly, we
outsiders just simply and easily avoid it, to the
loss of that sponsor and the gain of somebody
else.

Like pretty nearly every type of business or
pleasure, the public must be catered to fer any
commercial or artistic success, notwithstanding
Art for Art's Sake—unless, of course, private
funds take up the stand. I, for one, think that
the public as a whole, can be easily pleased in
everyvthing, including the radio field. To my
layman’s observation, it seems merely a matter
of dividing up the various classes of people ev-
ervwhere, into definite, general groups, and ar-
ranging programs to suit these separate little
worlds according to which class is more desir-
able or profitable to reach. If quantity in num-
bers is the main objective, then the masses
must be considered by striking a happy medium
in a general average of intelligence and pretf-
erences, however ordinary. To my purely out-
side knowledge, no broadcasting station, larg
or small, has up to the present gone to the
trouble and expense of employing a return-
postage. card circular system, so simply and
cleverly contrived, that a small check sign, and
a casual drop in a nearby letter box, could
give -an exact survey of the necessary public's
opinions and preferences—an initial expense
well justified, eventually.

As far as radio entertainment is concerned,
most families like “folksy,” human, real-life
sketches; other families prefer current events
and politics; some prefer remance, some want
adventure, and others crave colorful fantasy
and mystery; not to omit those who thriil to
stage, screen, cosmopolitan, or rustic atmos-
phere; and the tired business men (and wom-
en!) who desire even more statistics and sur-
vevs over the ether. There indeed are many,
many types of entertainment to suit many,
many types of listeners—but the great and onc
and only equalizer in entertainment, is, and al-
ways will be. music. A good rule to follow, in
my opinion as regards radio music, is—jazz for
the feet: light classical and smooth popular
for the heart:; opera and heavy intricacy for
the knowing music lover. In spite of the as-
sumed air of modern poise, sophistication, and
unemotional surface, the great majority of peo-
ple today, remain, as their mothers and fathers
before them at heart, sentimental, warm. and
susceptible as regards any thing appealing to
their inner selves. I have seen prosaic, business
men slowly assume expressions of unaccustomed
softness, when the pleasing, stirring strains of
some clever, musical program of long ago,
drifts out from their handsome radios;: I have
s en thin, discentented, drab- women-faces go
dreamy and sweet at the sound of soft, sooth-
ing melody in voice or instrument, from their
humble little sets: [ have seen young, \‘ll:llc,
men and women, caught by the depression, for-
get their troubles in absorption, thru a magic
voice or band, Hawaiian, Cuban, Novelty, or
American: and so many, many old folks. (and
voung folks, too) re-living happy memories In
old-time, cnce popular tunes ! Jangling jazz is
terrible to listen to—grand to dance to—arunl
povelty numbers, unless originally unique and
amusinz, are really for the children. So many,
many times, in so many homes, and outside,
pave 1 heard the remark, “fust listen te that
radio! Isn’t that music lovely—what a charin-
ing program !"—that 1 have come to the con-
clusion that light classical and smooth music,
modern or old, for listening purposes, 1s cer-
tainly neglected over the radio in comparison

(Continued on Page 29)
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BULLETIN NO. 23
Agreements,
Germany.

All the agreements between shipowners and
seafarers may be denounced by giving one
month’s notice, for the first time to terminate
on the 31st of March, 1933,

Holland.

The collective agreements in the shipping in-
dustry expire on the 31st of March, 1933 no new
agreement has yvet been concluded.

Denmark,

By the end of December, 1932, the shipowners
gave notice to terminate all the collective agree-
ments, including the agreement between the Dan-
ish Radio Company, which is owned by th-
shipowners, and the Radiotelegrafistforeningen
of 1917, our affiliated association in Denmark.
Due to the threatening ot a gencral lLock-out in
the whole of the Danish industrial world. tha
government introduced a bill in Parliament pro-
hibiting all l.ock-outs and Strikes until the 1st
of February, 1434. One of the consequences «f
this Bill which was adopted on the 31st of
January, is that the salaries and working con-
ditions of our Danish (olleagues remain un-
changed until the 31st of March, 1934, on which
date their agreement can be terminated by notice
given before the 1st of January, 1934,

Sweden

It appears that the navigating officers of
Sweden have agreed to certain wage reductions
of from 2-11 per cent. whilst the rest of sea-
farers including the ‘Sveriges Radiotelegraph-
ist Forening” are holding out for having the
present salary scale introduced in the new
agreements. Negotiations are being carried out
under the chairmanship of a representative of
the Government,

THE SAFETY OF LIFE AT SEA
CONYENTION

This convention, entered into on the 3lst of
May, 1929, has now been ratified by a number ot
countries, and its general regulations are being
put in force gradually upon the ships being in-
spected when calling at home ports. It is the
intention that ALl the regulatiors shall become
compulsory for ALI. ships coming under the
convention as from the 1st of Jaruary., 191t
I view of the fact that several of the clauses
in the convention are subject to certain inter-
p'r»-t.ationsr, we shall give a short resume of the
National regulations issued in England., Ger-
many, Denmark. and Finland, and we hope o
be able to publish similar details from other
countries,

A W/T installation is compulsory on il nae-
senger ships and on all cargo ships of 1600 G.R.T.
a~d upwards, as from the 1Ist of January 1933
Ships are classified as follows :—

lass T. Passenger ships of 3800 (G RT. or

upwards and cargo ships of over

200 G. R. T
Class I1. Passenger ships of under 3000 G.R.
. '[‘; and cargo ships of 3000-5500 (LR.

Class TI1 (,‘érg’o ships of 1600-3000 G IV T.
Watehes,
C:lass. I Shivs must keen continnous wateh.
Class T1. ?;hips must keep 8 hours watch per
ay.
Class TI1. ?“hips must keep 6 hours watch per
ay.
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If the ship is provided with an automatic
alarm device watch must be kept by an Operator
for 4 periods of one half hour each, viz.: (800—
0830, 1200—1230, 1600—1630, 2000—2030 in zone
A, ete. At all other times the automatic alarm
aevice must be in operation.
Germany.

A W/T installation is compulsory on all puas-
senger ships, except ships which do not go far-
ther from the ceast than 20 miles or a distance
of less than 200 miles between two consecutive
ports, and on all cargo saips of 1600 G.R.T. ard
upwards. C'arzo ships of less than 2000 G.R.T.
are exempted frem the obligation of having =
W/T installation on board until the 31st Decem-
ber 1937, and all cargo ships, which do not go
farther than 150 miles from the voast, are totally
exempted from this obligation.

Watches.

Passenger ships of less than 3000 (G R.T. §
hours per day. Passenger ships of 3000-5500 G.
R.T. until 31st December, 1933, 8 hours per day.
After ist ..lanuary, 1934, continuous watch, Pas-
senger ships of 5500 G.R T. or upwards continua-
ous watch.

'argo ships of 1600-3600 G.R 1. at least one
hour per day. Cargo ships of 3000~5500 (i.12.'1. 8
hours per day. Cargo ships of 3300-8000 (i R.T.
until 31st December 1933, 8 hours per day, from
Ist January, 1934, until 31st December, 1434, 16
hours per day; from 1st January, 1935, continu-
ous watch. ("arge ships of 8000 G.R.T. or up-
wards continuous watch.

For ships provided with an automatic alarm
device there are no regulations concerning a hu-
man watch,

Denmark.

A W/T installation is compulsory on all pas-
senger ships trading west of the line Utsire—
Texel or east of the line Kalmar—Memel, and
every passenger ship trading within these boun-
daries carrying 500 or more passengers. The
same rule applies to all cargo ships of 1600 (i R.
T. or upwards employed on international voy-
ages. Cargo ships of less than 2000 G.R.T. are
exempted until the 1st January, 1938, The sam«-
exemptions as in GGerinany are allowed for ships
which do not go far from the coast.

Watches,

Passenger shins of 3000 G.R.T  or upwards
trading west of the line Utsire—Texel continu-
ous watch unless otherwise decided by the Min-
istry of Shipping.

Passenger ships of less than 3000 GRT 8
hours per day unless otherwise decided by the
Ministry of Shipping.

Cargo ships of 5300 (i R.T" or upwards contin-
unus watch unless otherwise decided by the
Ministry of Shipning,

Cargo ships of 1600—3000 G.R.T, must main-
tain such periods of watch as decided by the
Master of the ship.

The above periods of watch mav bhe main-
tained by means of an automatic alarm device.
Contrary to the {onvention it is not ruled by
the Danish Ministry of Shipping that the aut»-
matic alarm devices shall he in operation at all
tim s when no human watech is be'ng kent,
Finland,

The Finnish regulations f-llow the Convention
throughout, and for all ships of less than 3000
G.RST. it is ruled that a human watch of 4

(Continued on Page 33)



All communications for The American Radio

Telegraphist® Association should be addressed

to Hoyt S. Haddock, President of the Associa-

tion, 20 Irving Place, New York City.
Authorized delegates:

l.os Angeles, M. L. Schaefer, 514 West 55th
Street,
A%htdhula Harbor, Ohio, Arthur Freitag, Box

51
Coral Gables, Florida. D. W. Scott, 222 Sidonia
Avenue.

Beaumont, Texas, Clyde B.

tion, Magnolia Petroleum Ce.

Trevey, Radio Sta-

Boston, Charles \W. Marsh, 28 Westland Ave-
nue,
Boston, Richard J. Golden, 36 Conwell Avenue.

West Somerville, Mass.

Szattle, Wash.., W. C. Connell, Pier 1,
Norfolk, Va., Jesse Copeland. 322 Bute Street
Chicazo, Ill,, Sumner S [Loomis, 1126 Ainslee

Street.

ORGANIZATION vs. CAPABILITY

There seems to be a tendency today to op-
pose organization because it aids groups rather
than the capable individual. This view seems

to be rather one sided. lf you're honest enough
or clever enough to own a mansion but have
1ever managed to, are you unwilling to aid
your brother, who is not so clever, to get that
little Shanty in the South?

Organization will never prevent good men
from advancing, Value will always be recog-
nized in general, and hecause you were loyal w
a group of your fellow men certainly will not
keep you dewn if You are on the road to success,

Quite the opposite can be the reasonable ex-
pected result. Gaining prestige and respect for
your profession gives the individual a better
chance of recognition. A display of spirit in a
fight for the rights of operators will only bring
the attention of the higherups to the worth of
all operators and will undeniably help them to
see the conscientious, capable man more quick-
ly than will the silent, but brooding, attitude,
“I work my head off but get no more than the
orerator who DOES NOTHING.”

If you are willing to help yourself, you will
most certainly be willing and anxious to ad-
vance the profession that supports you. On the
other hand if you do not intend to cooperate
with the men of your profession you will stay
in the same rut that you are now following and
continue to wonder why you are not advanced
above srmeone whom you think incapable of
his position.

Forget that you are one. Think of your pro-
fession, of the thousands doing the same work
as yourself. Strive to better their condition as
a whole. and you will certainly improve your
own co-dition. Lose that selfish attitude that
vou have been pursuing in the past and strive
for the success of your profession, and the hap-
piness of ycur advancements, and success.

America’s newest liner,
last month. The Wash-
the Manhattan, carries

The SS Washington.
sailed from Néw York
ington, sister ship of i3
radio installation made by the Mackay Radiv
Telegraph Co.,, and when you hear WLEE, you
will be listening to the latest thing in Marine
adio Equipment. The operators of WLEE ate
1st W. D). Thomas, 2nd .John Walter, 2rd Mor-
ris Welte.

Herman (5. Michaelson interrupted a long

stay on the beach for a trip with the lucken-
bach line,
Joseph Pearlman has also decided that the

l.uekenbach line beats being on the heach and
has embarked on the Andrea F.

Kennedy has given up his head-
Lynmore for a trip on the S35

John I,
guarters at the

12, M. Clark of the Standard Shipping Co. We
llU}\(‘ that the trip will be extended into several
trips.

T. C. Ault left the lL.ynmore for a week end
trip home, The trip has evidently been extended.
since T, C. hasn’t shown up for a week or so.

Mike De Maritino left the Henry R. Mal-
lory for an assignment on the American Cardi-
nal, which he later turned down, and is now
sojourning on the beach.

Ritunan has been assigned to the American
Cardinal. formerly the Dicto, under the Norwe-
gian flag. We wish you luck with the new con-
vert to the American flag. Martin,

o D3
i Gulf Notes !
<o X3

Harry Bell after staying on the¢ New York
brach for about a year has returned to Port
Arthur, where he hopes to obtain an assign-
ment before long.

John P. Flemley made his maiden voyage on

the 88 Maine and left the ship on her arrvival
in New York to return to IForth Worth and the
Broadcast game, John says the sea is fine, but
you can't have your best girl with you, and T'm
used to seeing mine every day.

Port Arthur beach seems to he excep-
slow at present as Robert Harper is
the unassigned there.

off the Gulfmaid
now hack on the

The
ti ‘nally
still among

H. A. Stanferd took a trip
to regain his health and is
Maid riding the waves.
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Veteran Wireless Operators Association News
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(Note: All communications to the V. W, O. A. should be addressed to \WILLIAM J McGONIGLE,

Office of the Secretary, 112

Dinner Smoker

The semi-annual dinner smoker of the Veteran
Wireless @perators Association was held at Paul's
restaurant, Y0 Lafayette Stree., New York iy,
on the evening of May 11th. Needless to say it
WAs a4 great success.

Fred Muller, our president, acted as master of
ceremonies and mascerfally too—tollowing each
speaker with appropriate remarks or an addi-
tional story. Did you say Tall Story Club.
Many titles would have changed hands had the
judges of the Tall Story Club bheen present.
There sure were some good vees ... Charles V.
Horn, general engineer of National Broadcast-
ing Company delivered a short talk. Glad to
e you with us, C, W. H. .. J. V. L. Hogan well
known consulting engineer and television experi-
menter presented a few remarks concerning the
return of radio prosperity. Jack Muller, yes! he

is a brother of Fred, and is a N. Y., pcliceman
too, sure had seme good stories.., As da
Seargent Pearce, which tends to show that

policemen do not lead a drab existence... Ben
Titluw of R.C.A. had a few navy stories which
sure hit the spot. They were certainly good enter-
tainment. .. Henry T. Hayden of Ward Leousard
told some anecdotes which were received with
little resistance on the part of the listeners. ..
Charlie Guthrie our vice pres dent was not o
be outdone by other oldtimers. C.(i. can always
be depended upon for some interesting remarks

. Fred Klingenschmitt failed to play the piano
bhut made up for it with a group of stories...
C. S, Anderson. the V. W, O. A. philosopher,
lived up to expectations with his anecdotes .
Bill Fitzpatrick was rather reticent at first but
npen  sutlicient urging responded with a few
good ones. . . G. B. Rabbitts who is chief on
the Santa Barbara seemed to e¢njoy the party.
O. W, Penney of the WDM('A operating staff
furnished 'some real entertainment.

All in all the party was a huge success. We
hope to see the same faces at our next affair, in
addition to many ef their friends.

Paul is to le commended for the e
meal he s#rved our guests. It sure was en-
joy A by all.

Murray told a few to those around his table
and from reports they should have heentold to the

eniire  assemblage ... Steve  Kovacs, ARTA
vire president, seemed to enjoy the proceed-
ings. We were sure glad to see you Steve
Come again sometime soon...V. H. C. Eberlin,

o r tre'surer. hail a f:w original Yonkers sto-
ries—and does he know how to tell 'em!! «.
B. Rabhitts wl'o un ostunately has missed every
other of ©wr affairs. certainly enjoved the pro-
ceedings. He's Chief on the Banta Barbara, you
know. .. Bill Simons, somehow or other escaped
heinz called umor bhut from all anpearances he
inflig‘ed, to their amusement, some rfuips upon
his ¢cchorts at the fable. . Frank O th. now with
Amalgamated Broadcasting System, had a few
llmel\' remarks, We wish him luck in the new
“chain™. ... Our friend Mitchell, Jr., gave a qual-
ity story. He will sell vou an Underwond. ..
Triend Dietz of National Broadcasting was
sure enjoying the sallies of hig partner Brother
Gluck. And covld Gluck rem mher them. We
were too far distant to hear them bhut they
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must have been good judging by the amount of
laughter at his end of the table...Steve Wallis
haa the floor for a few minutes a1d did nobly. .,
R. Pheysey told 'em too. . . J. W. Swanson, at
first reticent, later came out with one of the l)(.bt
of the evening. .., Tambiourinoe of the Frigida
Company despite his musical name xtated t
he was noet a musician. He obiiged with a quip
or uw

Paul Treitwein came thru with a few concer:i-
ing young marrvied coupies—he should know, ii
H. Parker added his remarks to the occasion.

AIRWAY NOTES

F. E. Gray is radio engineer for Eastern A
Transport. Aircraft Radio Corp. of Boonton, N.
J., cquipment is used., Aircrart Radio it will be
remembered is merchandiser for Stromberg-
Carlson equipment of aviation design.

I, C. Justice is in the Airway Range Station,
at Des Moines, Ia.

Arthur B. Nolan, -formerly with American
Airways is now on shipping service with the
M.V Magellan, sailing on fishing trips out of
San Diego.

Frederick R. Necley, is Chief Aeronautic In-
formaticn Division of l)epdrtment of Cemmerce,
Washington, D.

Capt. Fred. 1. \mnh.
Bureau of Aeronautics, Columbus,
cently stated that while there were already
120 flying fields in the State of Ohio, there is
good reason for establishing many more.

The Sperry Gy ope Co, with headquarters
at the Sperry Bldg.,, Brooklyn, N. Y. are doing
sem« experimcnting of a cembination radio
and scund device for bringing planes safely to
ground in the densest fog.

The appropriation tor airmail service asked
by the post office was $19,460,000 which was:
$15,130,000 more than the amount appropriated
for 1928,

Recent Department of (ommerce reports
shew that total express carried by plane gervice

B )

oo amoanie

Ohio State
Ohio, re-

Director of

is up this year about 33¢% over last year's fig-
ures for same month, passengers carried is
down about 329, while total passenger miles
flown is down about 109 from last yvear.

The Guadalupe Pass, Texas Station of the
Department of Commerce is 6,489 feet above
sea level. and about 125 miles from any towrn,

Paso. A, . Beakes is
whose home port is
R. C. Cathey
Texas.

the nearest being 1
radio operator in charge,
Paterson. N. J. He is assisted by
and K. W. TFeist, both natives of
B-akes is a fcrmer Army man, Cathey is a for-
mer Navy man, and Feist is a former Marine,
but they are all married and settled down now
and have to be friends as they are the only
ones near th-ir deserted spot in the world.

There are 5345 Municipal airports, 626 Com-
mercial airports 348 Department of Commerce
Tntermediate fields, 52 Army airdromes, and 15
Naval air stations in the United States. In the
first group there ars many where radio men
should he hut unfortunately are not.
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ENGINEERING THE COMMER-
CIAL SHORT WAVE RECEIVER

(Continued from Page 1v)

adjusting every coil. The distributed capacities
are set at the correct values by small padding
condensers within each coil, As the coils are
wound on grooved R-39% forms, the inductive
values of a production run are very close to
the required inductance—well within the tol-
erances allowed in a high grade broadcast re-
ceiver. Nevertheless, they are checked against a
standard, and adjusted to a still finer exacti-
tude by varying the length of the short lead
between the grid end of the coil and the prong.

The inductive and capacitative values of the
cscillator and signal circuits necessarily differ,
but the same degree of precision is required and
the same technique of adjustment and check is
employed. The result is a single control receiver
in which an adequate number of circuits are
tuned to the correct frequency at every dial
setting without the use of trimmers. The tuning
curves, shown in Figure 1, are accurate, not ap-
proximate, and stations jnay be lugged and re-
tuned with a delicacy and precision not hereto-
fore available. The tuning curves exhibit
straight frequency lines over 270 degrees ef
rotation, and the ranges of the five standard
suts of coils are indicated in Figure 1.

The Necessity for Preselection

It may be argued that the design could be
considerably simplified by the elimination of
the preselector r-f amplifying stage. However,
the use of this stage is essential to the order
of selectivity and sensitivity demanded in a
commercial type receiver, To depend alone up-
on the high intermediate frequency and the
selectivity of the first detector or mixing cir-
cuit for image suppression is tantamount to an
admission of the difticulties involved in the de-
sign of an efficient high frequency preselector,
and a confession of engineering inadequacy.

The intermediate frequency refers to the fre-

quency set up by the mixing of the inceming
signal with the local oscillator frequency., and
is equal to the difference between these two fre-
quencies. Any signal the frequeni:y of which is
the oscillator frequency plus or minus the inter-
mediate frequency will set up an i.f. which will
be passed through the amplifying circuits. As-
suming that the desired signal frequency is the
oscillator frequency plus the i-f value, a second
signal frequency equal to the oscillator fre-
quency minus the i.f. will seét up interference.
For instance, on a broadcast receiver, the inter-
mediate frequency is conventionally chosen as
175 ko, and the oscillator functions at this fre-

quency plus (or minus) the signal frequency. If
a signal of 1000 ke is tuned in. the oscillator fre-
quency may he 1175 ke. But a station having
a frequency of 1350 ke, if it gets through to the
first d=tector, will also produce the correct in-
termed ate frequency, and be evident as QRM—
or an “image frequency.” The interfering sta-
tien will of course be detuned 350 ke, but if it
is powerful, and no preselection is -employed, it
will cause a very annoying whistle and cross
talk. Similarly, any two stations, separated by
175 ke, will cause interference if their signals
get through to the mixing tube. This phenome-
non is known as a ‘“‘pseudo-image,” and will oc-
cur even when the oscillator is not functioning.

It is obvious that these effects can be de-
creased by raising the intermediate frequency—
as is done in a short wave super—say to 500 ke.
An image frequency signal will now be 1000 ke
off vesonance, and should he considerably re-
jected. However, it may still be present to a de-
gree intolerable in a large receiver designed for
commercial purposes, and pre-selection should be
#mployed in its elimination. Also. the preselec-
tor circuit performs other highly useful func-
tions.
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Figure 3—Showing the symmetrical tuning
curve obtained when the bheat-frequeney oscil-
lator is tuned to the i.a.

The preselector us=d in the National AGS re-
ceiver takes the form of a single stage of tuned
radio frequency amplification, comprising Ia
(Figure 2) and its associated circuit. This ar-
rangement contributes considerably to the over-
all gain of the receiver, at the same time pro-
viding the desired amount of preselection,

The signal to noise ratio—the true criterion of
sensitivity—is increased by the AGS preselec-
tor circuit, which militates against low fre-
quency back-ground noises which might other-
wise reach the intermediate amplifier and be
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considerably intensified. The oseillator output
is also isolated from the antenna circuit, pre-
cluding the possibility of radiating through the
antenna system,

We return to the circuit diagram for addi-
tional insight on the engineering of a short-
wave super. Stability of operation is of para-
mount importance, and this quality is contrib-
uted to a great extent by electron coupling the
oscilla‘or to the signal frequency circuit.

Eleetronie Coupling

LElectronic coupling is so called because the
inner action of the oscillator and load circuits
is dircctly dependent on the electron flow in the
oscillator tube, rather than upon inductive or
caparitative effects, In Figure 2, both the soreen
grid and the plate of the oscillator tube func-
tion as annodes, with the screen grid, control
grid and cathode the elements of a sim9ple triode
oscillator. Oscillations cause a periodic or pul-
sating flow ef plate currént which is used o
set up an oscillating current in the load circuit
(plate circuit of the pre-amplifier, in this in-
stance) altogether independent of the primary
oscillatory circuit. Thus there is no inductive or
capacitative interaction (which might vary witi
signal and tuning conditions) between the oscil-
lator frequency determining circuit and the rest
of the receiver. The frequency of the oscillator
is also independent of any reasonable fluctuation
in plate or heater voltages, caused by line varia-
tiong, due to the fact that such changes set up
counteracting ¢ffects between the two anodes
in the oscillating tube,

T'ne general effect is comparable to the in-
creased frequency stability secured by using a
buffer stage in a master-oscillater circuit, An
idea of the stability attained in an electronic
coupled oscillator may bhe gathered when it is
mentioned that such oscillators operating in
transmitting circuits at 24 me, or 12.5 meters,
have been declared the equal of crystal con-
trolled systems.

Improved Manual and Automatic Volume Con-
trol

The signal, following the mixing stage, is
passed to a highly efticient intermediate fre-
guency amplifier employing Litz wire on low-
loss forms and tuned, in all primary and secon-
dary circuits, to 300 ke, The biases on both the
r-f and i-f tubes are adjusted by the volunie
control circuit, eliminating the possibility ot
overlcad anywhere in the circuit.

ase of operation and relative freedomn
from voiume control adjustments is of impor-
tance in a commercial tyvpe receiver, particular-
ly when employed for rebroadcast purposes, and
is seldom achieved in conventional automadtic
and manual control circuits. While it practical

_June, 1933

25
degree of AVC may be obtained over a given
range of signal input variations, its full pos-
sibilities cannot be realized unless it is possible
to vary the range of adeguate operation, Re-
ceivers having an AVC tube biased with a con-
stant potential are definitely limited in respect
to rang# over which satisfactory automatic con-
trol may be expected.

In the AGS, provision is made for varying the
hias of the AVC tube, thus extending its action,

_!' .
0¢
A
\\ ¥ 1
1
A\ /]
I
| | :
: \
=l ——1
1l 1 I 1]
| il =
£ 000 -] 200 <000 16Co00

CYSLES  OFF RTSONANCE

Figure 4—Indicating the additional selectivily
achieved by detuning the bheat frequency oseil-
lator.

from a ge¢nuine boosting effect on very weak
signals, to a leveling function on powerful sta-
tions. The automatic volume control tube, a type
36, receives its r-f input in parallel with the
zrid circuit of the second detector through a
.00005 blocking condenser. The AVC grid is oper-
ated at ground or chassis potential, the cathode
at a varying plus potential, depending upon th2
setting of the manual control knob. the screen
grid at 16 volts and the plate at 30 volts.

The same variable 500 ohm resistor is used
as & straight manual volume cgntrol and for
obtaining the optimum operating charactes-
istics of the automatic action—depending on the
setting of the MVC-AVC switch. When operated
as a manual control, the r-f input is, of course
eliminat®d, and the AVC tube functions ag a
variable, electronic resistor governing the bias
to the amplifying tubes—a relay agtion deter-
min®d by the setting of the manual control. This
action is unusually smooth and noiselesg, due
to th* fact that all microphonic contacts, which
results in noise and uneven adjustment, have
h¥en eliminated from the actual volumg control
circuit. The manual control will be used prin-
cipally on c-w rectption, where the r-f output
of the beat frequency oscillator necessarily
limits the action of the AVC,



Figure 5—The AGS in a rack-and-panel
mounting. The assemhly from top to bottom in-
cludes a permanent magnet dynamie speaker.
¢oil rack for spare coils, the AGS, a National
S8C Communications type standbi receiver and
the dual power supply for both receivers,

When in the AVC position, the manual con-
trol still limits the signal intensity in addition
to insuring the automatic control action best
suited to the average field strength of the signal
heing regeived, R ]

Instant seléction of manual or automatic con-
trol is effected by a convenient switch on the
front panel, A similar switch controls the out-
put of the secend detector, switching at will
from earphones to the input of the pentode
power amplifier for loudspeaker operation. The
power amplifying tube is of the new tyvpe 89—
a three purpose, three grid tube—operated as
a class A pentode, with a high power sensitivity
characteristic.

Beat-Frequeney Selectivity

Beat-frequency reception of code signals is
effected by means of a second oscillator, elec-
tron coupled to the second detector input ‘cir-
cuit, The frequency of this oscillator is factory
set at the i.f., or 500 ke, but may be readily
varied by the aceessible adjustment screws
which determine the capacities across primarvy

and secondary of the beat-frequency coils, When
the frequency is off-set, an assymetrical action
results, which provides additional diserimination.

Let us assume that a cw signal of 10,000 ke
is being received. If the =ignal frequency is
tuned tc perfect resonance, the heterodyne oscil-
lator will function (arbitrarily cheosing (he
higher frequency) at 10,500 ke. The intermediate-
frequency circuit resonance will also be perfect,
but no signal will be heard due to the fact that
the if. will zero beat witli the beat-frequency
oscillator, However. as the station tuning con-
trol—which. in the AGS, tunes the signal fre-
quency and heterodyne cscillator circuits simul-
taneously—is adjusted slightly to gpither side of
perfect signal frequency resunance, beat notes
of identical intensity will be heard. This iz the
usual proeess of tuning, and the losses through
detuning—usually a matter of a half kilocycle
——are negligible. The curve, characteristic of
this condition, is shown in Figure 3. and the
symmetry holds approximately tor an interfer-
ing station causing a beat note from the other
side of zero beat axis. For example, let us set
up the following conditions. The frequency (?f
the desired signal is 10,000 ke, the orcillator '1s
tuned to 10,302 ke, and the beat frequency oscil-
lator is adjusted to the i-f resonance at 500 ke.
The result is a 2000 cycle heat frequency. slight-
ly attenuated due to the fact that the signal
frequency circuits will be approximately 2 ke
off resonance and the i-f circuits exactly 2 ke
off resonance. An interfering signal of 10,004
ke will produce a similar 2000 cycle brat note.
As the tuned circuit resonance has been raised
approximately 2 ke in the process of tuning the
oscillater to 10,502 ke, the interfering signal will
be approximately 2 ke off the high-frequency
resonance point and exactly 2 ke uft the if. Con-
ditions Deing identical with those governing the
desired signal, the interfering signal will haye

equal intensity if the field strenglh s the =t

Entirely differsnt conditions obtain, however,
if the Dbeat frequency oscillator is detuned
slightly from the i.f.—say 2 kc by raising tne
frequency to 502 ke, @®nce more let us tune in
the 10,600 kc signal to perfect resanance. The
cscillator will then be heterodyne at 10.500 ke,
r-f and i-f resonance will be exarct, and a 2060
e¢ycle beat note will be audible—all conditions
conducive to the highest possible etficiency. The
same beat note will be heard if the oscillator
is tuned to 10.504 ke. but now the signal fre-
quency cireuit will be detuned approximately
4 ke¢ and the i-f circuits will he exactly 4 ke off
rescnance—the result being the weakened signal
shown graphically in Figure 4.

This assyvmmetrical characteristic applies to
an interfering signal. Assume that the receiver
is tuned perfectly to the 10,000 ke signal. An in-
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terfering signal of 9,996 ke will vroduce a sim-
ilar 2000 cycle beat note, but will be consider-
ably attenuated due to the fact that hoth the
r-f and i-f circuits will be exactly 4 kc off re-
sonance.

Beat-frequency reception ig immediately avail-
able by a convenient front panel switch,

Selectivity may be still further enhanced by
means of a (uartz crystal filter in the i-f (‘lv:~
cuit. This will admit only an extremely narrow
band ef frequencies—about 100 cycles wide. re-
sulting in a true single signal response. The
narx"owness of the band in no way affects the
audible frequency, as the carrier is mixed with
the beat frequency oscillator after the carrier has
passed the crystal circuit, 7

Assembly and Test

The hand made character of the AGS receiv-
er is evident in the painstaking care with which
each step in assembly is effected. Mechanical
and electrical tests accompany the various stages
of construction to insure rigidity, permanence
of wiring and adequate bhonding of shielded
joints. This latter precaution results in the
elimination of ‘“creeping’ r-f resistance, and
contributes its mite in raising the signal-to-
noise ratio.

The sequence of precision tests and measure-
ments, which contribute so definitely to the re-
liable ganging of the tuned circuits, is extend-
ed to other portions of the receiver. The inter-
mediate frequency amplifier is peaked at 300 ke,
in the conventional manner, by variation of
primary and secondary capacitors, Following
alignment, the intermediate frequency ampli-
fier is checked for gain, an individual test cf
definite importance which shows up such subtle
faults as power-factor loss in the adjusting con-
densers, and "“maverick” wires in the Litz wind-
ings.

The second detector is subjected to a series
of tests which determine its overload capacity,
and reaction to signals of different percentages
of modulation, following which the audie vir-
cuits receive routine inspection.

The audible beat-frequency oscillator is ad-
justed and checked for frequency drift, The out-
put must be precisely regulated so that an op-
timum amount of energy is applied to the sec:-
ond detector.

Shlelding

Triple shielding is employed in the isxolution
and conflnement of radio-frequency currents,
Tubesy, coils, transformers and tuned circuity
are individually shielded in the familiar man-
ner, The plug-in inductors have individual
shields, completed by the metal facing to which
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the handles are attuched. Special shielding is
employved at various points where experience
has discovered the existence of stray currents.
It is highly essential that no stray coupling
exist between the heuat-frequency oscillator and
the i-f circuits, which, tuned to practically th=
same frequency. would amplify such pwek-up
with resultant overload in the second detector.

Shielding is completed by the overall screen-
ing effect of the metal cabinet.

Bypass condenser, resistors, ete.. which, be-
yond the control of the manufacturer, may
deteriorate in time and service, are mounted
under the sud-base for easy inspection and ra-
placement by the operator.

Mechanieal Features

The mechanical features contributing to ease
of operation are indicated in the frent view
photograph, Figure 5. The dial is of a high
ratio, true vernler type, 270 degrees of rotation

being divided into 150 scale divisiens. The ver-
nier design permits accurate reading to within

1/10 of one division or slightly less than 11 min-
utes of are. Precision of this nature, combined
with genuine single control, makes accurate
logging possible for the first time, A chart is
provided on one side of the tuning dial with
room for 100 station loggings, while a chart of
the same size, on the other side, fraumes the
tuning curves for ready reference. The four
secondary controls, from left to right, are the

beat-frequency oscillator switch, with cw and
‘“voice’ positions, the MVC-AVC switch, volume
control and selector switeh for 'phone or speak-
er operation.

Three coils are shown in position. They are
removable, with convenient handles, from the
front of the panel, and slide instantly into their
places without *‘fishing” or turning. The coils
are completely inclosed in bakelite cases, de-
signed to increase mechanicul strength without
affecting their electrical characteristics.

Tt i= obvious from the foregoing that the
National AGS is truly a laboratory product,
without the ballyhoo generally associated with
such a claim. It is not sufficient that @ small per-
centage of these receivers be capable of consis-
tent trans-oceanic reception. Rather it is es-
sential that the performance of the finest model
be duplicated in every receiver over a long
period of usefulness,

You may misy your next copy if you do not
subscribe now to CQ.
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even greater ranges in intensity changes at a
‘diurnal rate. The diurnal variations - are over-
come by the use of more than Ullt' frequency
c..annel to carry a 24-hr. circuit. For example,
the circuit from New York to Buenos Aires,
operates on 290,455 ke during daylight hours and
on £3809 kc at night. Some of the circuits from
* New York to Europe require 3 properly chosen
frequencies .to insure reliable service.

Short-pericd fading is'overcome h,\' means of
automatic volume vonlrul and by a “diversity”
system of receiving with*ahitennas spaced usua!-
iy well over 10 wave lengths apart. Awtomatic
volume control is a form of automatic voltage
regulation wherein the tectified signal is caused
to react upon the overall gain of the receiver
in a manner that increases the gain as the xig-
nal strength decreases,

This form  of gain regulation, together with
the utilization of the diversity principle, makes
4 commerciil degree of stability possible on a
short wave circuit. In the diversity system, ad-
vantage is taken of the fact that fading does
1ot occur simultaneously at points geographi-
cally s«paced. - The extent to which fading at
spaced points differs is illustrated in Fig. 1.

To prevent mutual interference between the
various receivers.gach unit is carefully shield-
ed and battery power to each circuit is fed
through low-pass filters. All receivers in a sta-
tion usually are operated from a common bat-
tery system continuously charged through filter
circuits.

The amount of improvement possilile with the
space diversity system is depcndeu( upon the
range of fading. Thus. if there is no fading. one
antenna will do as well as 3 combined. I, how-
ever, the signal periodically fades to zero, no
amount of gain in a single receiver can give a
signal free of drop-outs, while the diversity
system might give continuous output. In prac-
tice the improvement arising from diversity
comes somewhere Dbetween theses 2 extremes.
As a general rule a 3-antenna diversity system
will give an improvement of approximately
threefold as compared with a single anténna
system,

Another quality that becomes apparent in the
operation of a diversity system is the matter
of reserve apparatus on a given channel. Some
of the adjustments of a short wave receiver
are so critical that, in making a retune, the
signal might be lost momentarily due to error
of judgment. With 3 receivers normally carry-
ing the circuit, any 2 will carry the signal fairly
satisfactorily © while . the receiving engineer
makeﬂ an ad_)uxtment ot‘ the third. This enables
moere continuous ‘operation of the circuit—im-
portant where bhigh traffic capacity is contem-
plated :

Directive receiving antennas commonly are
used to exclude as much as possible nf th:

wundesived radigtions. such, as atmospherigs and

lo_ally genérated disturbancey. "TheSe¢ antennac
ar® aperiodic, enabling the simuitaneous receipt
of signals of different frequencies, but their

different directions, At Riverhead, N.

dx ‘ectivity requxre= the ‘use of separate antenna
stems _to care for the circuits coming from
¥, for
exam_le, there are 38 antennas (-omm‘ising‘ 13
systems-of 3 spaced antennas each.

Drirectivity in the vertical plane was determined
experimentally by an airplane at 3 miles dis-
tantce where a marked diserimination against
rad’ations originating at ground level may be
noted, This property is of decided importanca
because lecally generated disturbances. usually
cmanate from points at substantially ground
level, !

To reduce the amount of radio frequency vol-
tage induced directly into the transmission lines,
a special design is used wherein 4 wires consti-
tute one ling, the oppasite corners being connected
in parallel. The electrical center of the 2 sides of
this line are nearly coincident, and consequently
the piekup is small.

Passing into the receivers and through the
tuned radio frequency amplifiers, the signals are
heterodyned to audible frequencies. Most of the
sel.ctivity of the receivers is obtained in the
audi « frequency stages By means of low pass
filters, it has been found practical to reduce the
band width to 6,000 cyecles and with increasing
stability of transmitter frequencies, it shouald
be passible eventually to reduce this band width
still further,

All signals, both long-wave and short-wave,
rass through the tone line control board at
tivierhead. All orders “from the central oflice
are passed to the supervisor at this control
board, who, through the medium of a publie
add-ess system. iscues orders to the engineers
at the receivers in both the short-wave and
leng-wave buildings.

By rperating a telephone key the supervisor
can listen to any signal and at the same time
cbserve an indicator showing the volumes of sig-
nial going into the line. Any signal ean be mon-
itored also on an ink reccrder for checking
telegraphic signals, or on a faesimile visual re-
corder in the case of facsimile signals. The fac-
simile recorder is used for checking outgoing
stenals from Roecky Point, as well as incoming
fa¢simile signals from London and Berlin. Be-
cause of the very high speed at which facsimile
cignals keyv the transmitter, the visual recorder
is especially necessarv for checking the adjust-
ment of bhoth the receivers and the transmitters.

The principle of diversity reception also has
been applied to telephony Because of the higher
modulation frequencies involved, the problem of
hringing together the outputs of several anten-
ras in such a manner as to be independent of
phase is more difficult in the case of telephony
than in the case of telegraphv In other words,
exverience has shown that different frequencies
not only fade differently, but that the vhase re-
lations be*ween the various frequencies varies
as a result of changes in the transmission
medirm. As might be exvnected the random
changes in phase relations have heen found to
ircrease for in¢reasing differences in frequency,
Consequently. the telep“one cnrrgnts received
from one antenna are likely nnt to have any
defin'te phase relations with respect to the cur-
rents rece‘ved from a gimilar antenna snaged
come dista~c: nwav. and henee little is o
he ra‘ned hy 2ddire the ontnuts of 2 or more
receivers ‘ogether during times when the fading
is. most severe
. In genera', htowever. the antenna with the
greatest signal streneth at any mament may be
exrected to deliver the hest ouality at the nut-

sput of the receiver. A s'mnle ‘arrangement that

(Continued on Page 32)
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to its universal uppeal,
and regrét \w hén time is up.

As for -general, ouas.mndl ‘ill(‘akt’l'*—l‘() mat-
ter how potent their messages may :be, if their
vorves- are tlat and -toneless, and -theirswell-

instant" iappraj'ciation,

" written sentiments recited without -eenviction.

or txpression, enly the genuinely -interested, or
patient listener dots not tune them -off prontuo.
And tOr some reason, this does'seem o describe
the average run of general speaker—tho once in
a while, one does, on his own' merit, manage
te claim. hold, and -inspire full attention to th.
end.- .

Co: cerning comics: .I dismiss them with one
=entence, If they must use stale gags, they
should be made (u apologize for them right then
and theré—ditto for making any personally-
prompted, deprecatory remarks concerning an-
other . performer—otherwise they serve their
purpost: in providing laughs in a laugh-ngeding
world.

T cannot see how anyone, in or out of radio
circles, can deny the valuable, psychological ap-
peal «f appreciative applause, tho not neces-
sarily prolonged. It serves all purposes favor-
ably. Mo sensitive listeners, it saves a medi-
ocre performance from falling tHlat with a sick-
ening, silent, thud: to pleasing worthy offer-
ings, it lends and adds an air of glamour and
deserving success; to the entertainer himself,
even fully aware of the *“prop.’ it gives at
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l[cast som: measure of encouragement. .hfqve
myself, noted many times thru my radic. =
subtle tone of elation and gladpess rrom many
artists "when they put cacross+h' &dod plete of
wprk..ang the subgequent applayse denotes it—
‘théy theri cbutinuet their peftSrmaned with even
more pep and enthusiasm, which makes every-
one concerned happy—mainly the artist him-
self, the pleased listéner, and of course. the ever
important sporser. Yes, wherever it can Il
used in radio, the valuable psychology of tl(ms-
mitted dpl)'duw sheuld " certainly be taken ‘ad-
vantage of with no fear of risk:

In cong¢'usion, radio is a wonderful means‘ of
help, diversified knowledge, and mental and
spiritual development and entertainment to all.
It is a Gued-send to the poor. and unfortunate—
and .the many, many people.in . straightened -cir-
cumstances at present, . (myself included), who
can not, for some time yet, afford the expense
and newly-regarded luxury  of amusement out-
side the home. Of vourse, most-folks buy .radios
purely for eéntertainment .purposes—and it has
taken such a hold en Amevican life. that no
home is complete without one, only, the great
minarity heing indifféerent to its undeniable.
present-day influence. Radio has made rapid
strides since its infant debut, but remains a
most  valuable asset, still to be greatly iim-
proved upon as a means towards promoting
higher education. culture. health, living stan-
dards, and true vaiues among the masses, II”
some pleasing. and original method c¢an be un-
earthed (and eventually.. it will) to .present
these important facts in a straightforward. in-
teresting, and popularly impressive, manner.
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HOW RADIO FUNCTIONS IN
ATIRCRAFT ‘‘BLIND FLYING”

(Continued from Page 18)

tion is given the pilot by means ot the vertical
pointer of a ‘‘combined instrument.” (See fig. 2,

‘I'he vertical pointer of this instrument, which
is described later, is pivoted about the lewer end
and swinga left or r:ght depending upon whether
the aircraft is to the leftor rightof the runway
course. A reversing switch is provided in order
that the deflection of the pointer and the direc-
tion of the deviation of the aircraft may cor-
respond whether the aircrafu is Hying away from
or toward the runway beacon.

The marker beacon receiving set required
when the marker bheacons operate on a radio-
frequency of about 10,000 kilocycles employs
two tubes, a detector and an audio-frequency
amplifying tube. The output signal is aural and
is heard through the head phones when passing
over the marker bheacons. The set is coupled to
the same receiving antenna as is used with
the medium-frequency receiving set, the coup-
ling arrangement being such that the tuning of
each set is independent of the other.

The landing-beam receiving set employs a de-
tector tube, an audio-frequency amplifying tube,
a reed filter, and a cuproussoxide rectifier, Tha
receiving antenna is of the half-wave horizon-
tal type with a reflector and is mounted above
the center section. The voltage induced in this
antenna by the landing beam is fed to the de-
tector stage of- the receiving set by means of a
shieided parallel-wire transmission line. After
detection and amplification the signal is recti-
fled and the output current fed to the combined
instrumént. the l:ndinz path indicarions being
given by the horizontal pointer of this instru-
ment. During landing, this pointer is maintaincd
in the horizontal position, A rise of the pointer
above this position indicates that the aireraft is
abouve the proper landing path, while the reverse
is true if the pointer falls helow its horizontal
position,

Radio Control Panel

‘The radio control panel contains the usual
tuning and volume controls for the medium-
frequency receiving set, a switch for operating
this set with either antomatic or manual volume
control, and the reversing switch for the verti-
cal pointer of the combined instrument, the
function of which is described in the foregoing.
“There is also provided an adjustment for alter-
ing the steepness of the landing path to suit
the particular airplane, a push button for test-
ing the landing beam receiving set, and 2
“flight-land” switch. Tn the *‘flight” position this
switch connects the horizontal pointer of the
combired instrument to the output of the reed
converter, thereby indicating volume of received
signal in the output of the medium-frequency
receiving set, This indication is for the purpose
of informing the pilot that his receiving set and
the heacon transmitter are functioning properly.
otherwise the vertical pointer. which indicates
the beacon course, being of the zero-center
type., might read “on course” with the benrcon
signal off or the receiving set not func-
tioning. In the ‘land” position this switch
turns on the landing beam and marker heacon
receiving sets and connects the horizontal poin-
ter of the ‘“combined instrument” to function
as the landing path indicator, as described in
the forecoing,

In addition to the combined instrument the
pilot has a gecond radio instrument called an
approximate-distance indicator. This instrument
is operated by the medium-frequency set in con-
Junction with the automatic volume-control unit,

and indicates the approximate distance from the
runway localizing beacon,

The combined instrument consists of two sep-
arate instrument movements mounted in a single
case of standard aircraft dimensions and with
the poiniers of the two movements crossed at
right angles. Two reference lines intersecting at
right angles are provided on the face of the in-
strument, the vertical reference line correspond-
ing to the proper directional course and the hori-
zontal rer -rence line to the proper landing curve.
A little consideration will show that the point
of intersection of the two pointers indicates the
position of the aircraft with respect to the prop-
er spatial landing path, When the two pointers
intersect at the central circles as is shown at 1
in Figure 2, the airplane is on the runway local-
izer course and the landing curve. When the point
of intersection is as shown at 2 in Figure 2, the
airplane is to the left of the course and below
the landing curve. On the other hand, when the
point of irtersection is as shoan at 3 in Figure
2 the airplane is to the right of the course and
above the landing curve.

Landings Made With Radio Alds

Landing according to the directions of the
rad.o aids is accomplished in the usual manner
with the difference that the pilot, instead of ori-
enting himself by watching the horizon and the
ground beneath him, guides his plane by watch-
ing the dials on his instrument hoard, and listen-
ing for the signal of the marker beacons through
his head phones.

Appreaching an airport during a period of ne
visibility the airman follows the main radio range
beacon which may be either the visual or aural
tyvpe. If he is following a course marked by a vis-
ual beacon, the indicator is the vertical needle of
the combined instrument. As long as he is on hig
course, the needle points vertically to the mid-
dle of the dial but if he deviates to the right
or left the needle swings to the corresponding
side of the dial. For following the aural beacon,
the pilot listens to dot-dash signals in his head
phones,

When the pilot reaches the immediate vicinity
of the airport (see fig. 1), and passes directly
over the radio range beacon (ransmitting stn-
tion, his receiving apparatus indicates this fact.
He then retunes his set to the frequency of the
runway beacon and makes a wide circle of the
field in a counterclockwise direction in order tn
pick up the signals of the runway beacon. He
algo throws a switch which nlaces a second re-
ceiving set in operation to pick up the signals of
the landing heacon.

To follow the signals of the runway bheacon.
the pilot watches the same needle that he has
been using in connection with the main radio
range heacon. As before. the needle points ver-
tically to the middle of the dial to show on
course, and to the left or right to show devia-
tiong from the true course. Upon orienting him-
self along the runway course—generally 3 to 3
miles from the fleld—the pilot begins to make use
of his second radio receiving set, designed to pick
up the signals of the landing heam for vertical
guidance. By means of the signals of this beam,
received in his second set. the airman gers an in-
dication on a second needle pointer on the same
dia! with the radio range indicator, This sec-
ond needle is the horizontal pointer on the com-
hined instrument

Approach To Fleld

Continuing toward the airport anrd Aving at
about 3 miles per hour faster than normal lani-
ing speed. the pilot ke2ps the needl> of the run-
way beacon at the middle of the dial pointing
verticallv, and the needle of the landing-beam
indicator pointing horizontally. He does this by
flving so that the needles cross over the circla
in the center of the dial. He is following the
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center line of the course marked by the runway
beacon, buat with respect to the landing bean,
his indicator directs him along a curved line in
the under part of the ellipsoidal beam. If he were
to follow the axis of the landing beam in the
line of greatest signal intensity, the signals
wouald bec me increasingly stronger and the
needle would rise above the horizontal. If he
droppcd too far bhelow the heam, the signals re-
cieved would be weak and the needle would fall.
The course followed is a curved one under-
neath the beam’s axis where the signal streng h
remains constant, and which brings him down-
ward in a sw eping glide, flattened at the end.
which is correct tor a landing. The landing path
is so adjusted as to clear all obstructions.

Following this unseen radio path. the airman
approaches the field. About 1,000 feet before he
reaches the edge of the field, notice is given
him by a signal from a marker beacon on the
ground below him, reproduced as a buzz in his
ear phones. Just at the edge of the field a s'2-
nal from a second marker heacon reaches him
and is reproduced as a different sounding buzz.
This gives him_ warni °g of the exact moment at
which to level of for landing. He thereupon
throttles his engine and manecuvers his airplane
to follow the landing beam accurately to the
poim where h2 is to make contact with the
ground.

An important feature of this biind-landing
system is that a minimum of equipment is
n cessary for use on the airplane.The runway
beacon signals are received by the regular air-
craft receiver which is used along the airway.
Reception of the signals from the landing beam
and mavKer beacons reanire additional receiv-
ing equipment as these transmitters operate on
high frequencies whereas the runway bheacon
operates on a medium frequency. For the reg-
ular receiving sct the ordinary receiving anten-
na is used, and for the landing-beam receiver,
a short horizontal antenna. One power source
suffices for all receiving sets,

Further experiments now going forward with
the system are directed to the adaption of the
equipment for use in varying wind conditions.
With runway beacon and landing-beam service
in only one direction, of course, landings mayv
be made only when the wind is from that di-
rection, or at not too great an angle from it.
However, additional installations may be made
for other runways. The landing beam and mark-
er heacon are simple and inexpensive enough so
that they may be duplicated. Additional run-
way beacons, however, would involve considerable
expense, and research of the Aeronauties Branch
is now being conducted with a view to devis-
ing a method for making runway courses in all
directions with one runway beacon.

BROADCAST STATION NEWS

(Continued from Page 19)
working on was more a guess than anything
else. S8K'T boasted the largest and best amateur
lay-outs in his district, had a Commercial ticket,
and was exceedingly active, Like all good citi-
zens, when the big fraces across the pond in-
volved the U. S. he offered his services and
enlisted a “buck’” private in the army. Was
transferred to Radio Tractor Unit No. 43, 1In-
telligence Dept. U. S. Signal Corps. Climbed up
to the Master Signal Electrician when hig pro-
gress was cut short by end of the story. Spesnt
the period of the war listening to plenty of
QRN and occasional messages or signals down
eon the Mexican Lorder,

Since then he has kept his finger in until it
was WKBN. When 3.29% became legal it put him
out of work at home too.
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TWO NEW OSCILLATORS FOR
THE RADIO FREQUENCY RANGE

(Continued from Page 12)

quency  losseieoedleater. type tubes,- ﬁ/hich_had
just becrme available, were used in this oscil-
lator because they had plug type sockets which
offer less capacitance from high potential points
to ground. To balance  the capacitances 1o
ground, all wiring on each side of the balanced
circuit was made of equal length and as short
as possible,

To cover the wide frequency range, three
“plug in” type oscillating transformers are used.
These transformers are wound with gold-plated
wires on isolantite cylinders to minimize the
high-frequency dielectric and resistance losses.
The same type of decade condeuser is employed,
but it is composed of smaller umts A balanced
variable air condenser is used to span the
range between the steps of the decade conden-
ser. The output transformer steps down the mm-
pedance of the plate circuit to one hundred
chms, as with the oscillator for the lower fre-
quency range, since this value of output im-
pedance has been found most satisfactory for
radio frequencies. The output transformer is
tuned with a variable air condenser, which
tends to reduce any harmonics that may be
present in the output cireuit. This tuning con-
denser may also be used as a volume control
by detuning, and no adjustable resistance net-
work has been used in the output circuit of this
oscillator, A transformer is inserted in the mid-
arm of the output stage which permits the out-
put fréﬁUency of the oscillator to be modulated
with a voice or carrier frequency, thus allowing
the oscillator to be used for bridge and trans-
mission measuxeme_&ts with a short-wave re-
ceiver as a detecto¥:

A double ’electrostatic shield is employed,
the inner shield being a 1/s-inch aluminum
box and the outer a 1/s>-inch copper lining
for the fumed oak box which houses the
oscillator. The purpose of the double shielding
is to enakle this oscillator to ke used in clos
proximity to other sensitive measuring equip-
ment without danger of coupling betwéeen the
two circuits. To provide adequate ventilation
for the larger tubes used with the W-10465 0s-
cillator, rectangular holes are cut. in the inner
shield, which are covered with metal screening
to maintain the’ effectiveness of the shielding.
Retardation -coils and by-pass condensers are
inserted in both the filament and plate-circuit
supply leads to keep out radio frequencies.

This esciliator delivers an output current of
approximately fifty milliamperes into a load
resistance of one hundred -ohms, and, like the
W-10414, has a harmonic, content of less than
three per cent and a calibration which is main-
tained to hetter than two-tenths of one per cent

with normal variations in filament and plate'

voltages and with changes in tubes,
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has been devised ‘to Select automatically the re-
ceiver having the strongest signal involves the
use of 3 spaced antennas” assocrated with 3 sepa-
rate receivers, ‘The signal’ outputs from each an-
tenna pass thtough sepdrale superheterodyne re-
ceivers to the grid$ ‘of individual second de-
tectors. The plate circuits of these second de-
tectors are energized by one battery feeding
cutre..t through a load resistor common to rt“
This load resistor is connected between ground
and the nega.ive end of the plate supply bat-
tery, and with the audio frequency output taken
from across the resistor. The voltage drop
across this. resistor alse is applied, through a
time-constant circuit, to the control-grid bias of
the high frequency amplifier tubes ef all sets,
thus affecting simultaneously the automatic
volume control of all receivers,

The seiond deteciors are operated with the
grids biased considerably negative, so that the
output is approximately proportional to the
square of the input voltage. Conseiquently, thé
detector having the greatest input will contribute
most of the combined output. Thus, if ‘the sig-
nal strength from one antenna is twice that of
another, its receiver will (nmrlhute 4 times as
much to the combined output as' will the others.
Censequently, as the signal carriers fade up and
down in a random  manner at the several
spaced antennas, thae receiver with the strongest
carrier reduces the output from the other re-
ceivers. and in this manner, an effédtive switch-
ing acti n is preduced. The tlme constant cir-
cuit may be adjusted to’ operate at any rate
required to handle different classés of fading.

The diversity telephone receiver just described
has been used for some time at Riverhead, N.
Y.; Point Reyes, Calitf.; and Kqko Head, Ter-
ritory of Hawaii, for handling. addressed pro-

gram material for international broadcast pur-’

poses. Many of these programs have been put on
the coast-to-coast networks of- (he National
Broadcasting Company ahd the
Broadcasting Company during the, past 3 years.
Prequcnc‘ \H‘aulrmg !
'Io meet the increasing: necessity tor channel
operation within narrew limits of frequem.\
tolerance, precision ammr'ttu‘: uo L3S N service
at m\exhvad Rocky Point,
for accurately measurjng the fxequ- ney of any
given radio signal. Measurements are, made
by @ process of . direct comparison with th(-
harmonics of a.base frequency of 100 ke gener-
ated by a crystal controlled oscillator ef high
stability, The local standard is known to bé_ ac-
curate to considerably better than one part in
one million and the observational errors.are
made negligibly small, § )
‘At Riverhead an a\mdge of approximately
6.€00 nwasurenwnts per month are niade with 2
opera‘or's positions. Not. only have these
nieasurements proved useful in supervising ‘the
performance of transmitters, as distant as,
Manila, but by providing ready and reliable in-'
formation as to the stations involved, they have
been indispensable in, resolving such casess. of
interference as occur on various mrcutts This
is ava‘lable not only as of the time the inter-
ference is experienced, hut also from thousands
of routine meagurements. that are taken regu-
larly and supplied to the RC.A, central fre-
quency hureau. At the freiuency bureau cou-
tinuous records are maintained of the history
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and pel formame of more than 1000 ac tlve h1g,~1
frequency stations throughout the world, Rec-
ords are kept also of the frequencies on which
some 5,000 additional statigds are, prOJeLted or
are ocmsmna]ly measured,

CVER TWELVE MILLION TONS OF
IDLE SHIPPING

The United States Department of Commerce
(s.imate that at the beginning of this year the
amount of the world’'s idle shipping was 12,649,-
00) tons gross, compared with 14,054,000 tons
gross at the middle of 1932, This is stated to be
the first decrease since the beginning of 1930,
but it is pointed out that the decrease was of a,
negative character, being due chiefly to dis-
nmiantling of old tonnage and the curtailment ot
rew construction rather than to, the reabsorp-
tion :of shipping into trade.

The' United States had the largest amount of

; shiiming idle at the beginning of this year, with

3,588,000 tons gross laid  up, compared with
3,425,000 tens idle ¢n July 1, and 3,031,000. tons
on Jan. I, 1932 Great Britain had the secoud

largest total, with_ 3,096,000 tons laid up on Jan.

1, 1933, compared with 3,113,000 tons on Jan, 1,
1932

Germany. had a total of 1,103,000 tons on Jan.
1. France and Norway and the Netherlands, in
the order named had the next largeat amounts
of idle shipping.

INTERNATIONAL FEDERATION
OF RADIOTELEGRAPHISTS

(Lontmued from Page 21)
hours per day must be kept, whilst all ships cof
more than 3000 G.R.T. must keep 8 hours watch
per day, even if the ships are 1)10\'1ded \\lth an

-automatic aJ:um dE‘\ 106,

Affiliated Associations in countries nuf men-
tioned above would eblige Ly sending to the 'Ed-:
itor, Cort :\delemgade 8. Copenhagen, Denmarl\

“a resume of the' national regzulations issued in

their country.’

CATALOGUES RE;'HI\'EI) . i
“Practical Radio Engineering” is the .title of
a 46 page’book ‘by Capito]l Radio Engineering
Institute, of Washington, D. C. Printed in a

< beautiful way on the, finest paper stock, it is

sent free for the asking to anyone intending:
himselt "through education in radio,
enginesring: We feel sure this book will imake
many new friends for the Institute among the
thousands who intend to better themselves.

r e
Subscribe. immediately to CQ.
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“EVEN BETTER THAN VOLUME ONE!” . . .
SAY THE OWNERS OF BOTH VOLUMES

THERE ARE NO DUPLICATING PAGES IN THE TwO

VOLUMES OF RIDER'S PERPETUAL TROUBLE

g SHOOTER’S MANUALS

Volume 1I is the companion Manual to Volume l. Volume II
contains all new information, none of which appeared in Volume I
::ddaymost of which will not be found in any other Manual published

_If you own a copy of Volume I, you will want Volume II im-
medl_ntely. Volume 1l shows diagrams of sets produced since the
publication of Volume I and the two Manuals together represent
a complete diagrammatic history of radio receivers since the begin-
ning.

V_olume II fulfills the demands made by Service Men for full
electrical values of resistors and condensers. For instance, THE
ELECTRICAL VALUES OF ATWATER KENT RECEIVERS
ARE GIVEN IN COMPLETE DETAIL.

Volume Il has been prepared on the basie of the results of a
comprehensive survey, made to determine exactly what Service Men
want and need in a Manual It includes wiring diagrams, chassis
layouts, socket layouts, alignment data, peak frequencies, location
of trimmers, color coding, electrical continuity of units sealed in

cans, special notes, circuit peculiarities, voltage data and other important information. Special
attention has been given to auto-radio, automatie record changers, superheterodyne converters—
everything necessary to the successful operation of a zervice business.
SPECIAL—More Than 50 Pages of Point-to-Point Reslstance Data
READY FOR IMMEDIATE DISTRIBUTION
Buy it from Your Desaler—Sold with a Money-Back Guarantee

Auto Elec. Service Co., Montgomery, Ala. Blan, the Radio Man, New York, N. Y.
Radio Mfg. Supply Co., Los Angeles, Calif. Coast to Coast, New York, N. Y.

Radio Supply Co., Los Angeles, Calif. Ft. Orange Radio Dist. Corp., Albany. N. Y.
Offenbach, San Francisco, Calif. Kronson, Buffalo, N. Y.

Warner Bros., San Francisco, Calif. Maurice Schwartz & Son, Schenectad;’, N. Y.
Electric Supply Co, Oakland, Calif. Roy C. Stage. Syracuse, N. Y.

Vreeland, Denver, Colo Sun Radio Co. New York, N. Y.

Star Radio Co.. Washington, D. C. Wholesale Radio Service. New York, N. Y,
Electric & Radio Supply Co., Chicago, Ill. Baltimore Radio, New York, N. Y.

Klaus Radio Co., Peoria, Ill. H. 1.. Dalis, New York, N. Y.

Mid-West Radio Mart, Chicago, Il Federated Purchaser, New York, N. Y.
Newark Electric Co., Chicago, Ill. West Side Y. M. C. A., New York, N. Y.
Pioneer Auto Supply Co., Chicago, Ill. Shaw's, Charlotte, N. C.

The Swords Company, Rockford, Il Aitken Radio Corp., Toledo, O.

Allied Radio Corp., Chicago, Il Burns Radio Co., Dayton, O.

Chicago Radio Apparatus, Chicago, Tl Goldhamer, Inc., Cleveland, O.

Grant Radio Co., Chicago, Il Hughes-Peters Elec. Corp., Columbus, O.
Kruse Radio Co., Indianapolis, Ind. Kladag Radio Labs., Kent, O,

State Radio Co. Indianapolis, Ind. l.ew Stores, Toledo, O.

Sidles-Duda-Myers Co., Des Moines, Ia, Progress Elec. Co. Cleveland, O.

P. O. Burkes & Co., Louisville, Ky. Ross Radio Co., Youngstown, @.

Schuler Radio Service, New Orleans, La. Steinberg, Inc, Cincinnati, O.

T. F. Cushing, Springfield, Mass, Uncle Sam Stores, Akron, O.

H. Jappe Co., Boston, Mass. United Radio Stores, Akron, O.

Mutty's Radio l.abs., Boston, Mass. J. K. Gill Co., Portland, Ore.

Trade Contact Corp., Boston, Mass. Johnson-Weller Co., Inc, Portland, Ore.

A. R. Spartana, Baltimore, Md. Cameradio, Pittsburgh, Pa.

Mattson Radio, Baltimore, Md. Hall's, Harrisburg, Pa.

R. & M. Radio Co., Detroit, Mich. Keystone Radio Co., Philadelphia, Pa.
Radio Distributing Co., Detroit, Mich. Radio '‘Elec, Service Co., Philadelphia, Pa.
Radio Specialties, Detroit, Mich, M. & H. Sporting Goods, Philadelphia, Pa.
Reno Radio Stores, Detroit, Mich. W. H. Edwards Radio Svc., Providence, R. 1.
Wedemeyer Radio Co., Ann Arbor, Mich. J. L. Perry, Nashville, Tenn,

Lew-Bonn Company, St. Paul, Minn. Service Parts Co., Inc., Abilene, Tex.
Radio Maintenance Co., Minneapolis, Minn. Southwest Radio Svc., Dallas, Tex,
Southern Minn. Supply Co.. Mankato, Minn. Strauss-Frank Co., Houston, Tex.

Walter Ashe Radio Co., St. Louis, Mo. Walter Tips Co., Austin, Tex.
Burstein-Applebee Co., Kansas City, Mo. Wilkinson Bros., Dallas, Tex.

Van Ashe Radio Co., St. Louis, Mo. Johnston-Gasser Co., Richmond, Va,
Sidles-Duda-Myers, Lincoln, Neb. k General Radio, Inc., Seattle, Wash.
Bennetts Radio Supply, Perth Amboy, N. J. Spokane Radio Co., Spokane, Wash.
Jacksonfleld Radio, Camden, N. J. Wedel Co., Seattle, Wash.

Ferry & Smith, Newark, N. J. Foster-Thornburg Hw. Co., Huntington, W.V,
General Radio Shop, Newark, N. J. Harriman Radio Svc., Appleton, Wis.
Radio Shop of Newark, Newark, N. J. Radio Parts Co., Milwaukee, Wis.
American Sales Co., New York, N. Y. W. A Rooseveit Co., La Crosse, Wis,

If there is no dealer near youw, order direct from us

RADIO TREATISE CO., Inc. W 6™ s

e e

€€ ¢CQ’ hits the spot, the greatest ‘“Keep up the good work. You
magazine ever published for the are putting out the finest material
transmitting operator.”’ we find anywhere.’’

““We eannot wait to get eur copy
each month, and read it from cover
to cover when it does come.’’

‘“The largest value for the least
money. Enter my subseription for
three years.’’

‘‘CQ’’ THE COMMERCIAL RADIO MAGAZINE,
112 West 13th St., New York City

Gentlemen: Kindly enter my subscription so that I wilh get every issue, im-
mediately it is printed. Send to fcllowing name and address:

Name .. A e R N B e e

“I SAW YOUR AD IN CQ.” Tell this to our advertisers, it helps all of us
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BOOKS.....

EVERY RADIO MAN

FIRST PRINCIPLES
OF TELEVISION

By A. DINSDALE

Columbin Broadcasting System

Contents

Introduction. Elementary Consider-
ations. l.ight-Sensitive Devices. Some
Early Television Experiments. The
Jenkins, Baird and Bell Systems. Meth-
ods of Synchrorism. Image Structure.
Transmission Channels. The Present
State of the Art in Germany, in Eng-
land and in America. Mechanical Sys-

tems. (‘athode Ray Systems. Con-
clusions, Index.

241 pages 514x8% $3.50 Price
DRAKE’S CYCLOPEDIA OF RADIO AND
ELECTRONICS
(Fifth Iidition of "Drake's Radio Cyclopedia.™)

WANTS.

EXPERIMENTAL RADIO
ENGINEERING

By JOHN H. MORECROFT
Professor of Eleetrical Engineering
Columbia University
“*Students of radio and those interest-
ed in reducing to practice their theoret-
ical knowledge of radio will find this
last book of Morecroft's of great
value.”—Journal of Western Society

of Eungineers,

345 Pages 6x9 Price $3.50

RADIO AND ELECTRONIC DICTIONARY.

By Harold P. Manly. 300 Pages. Sixe 6x9 inches.
550 Illustrations. Bound in durable cloth with jacket.

THESE ARE
BOOKS YOU NEED

Radio Traffic Manual and Operating

By Harold P’. Manly, Reference hook covering radio Regulations, by Duncan & Drew.. $2.00
transmission and reception, sound pictures, public ad- How to I’ass U. S. Gov't Radio Li-
dress systems, television, photocells, and_ all other sub- cense Llxaminations, by Duncan &
jects which pertain to the electronic tube. 1048 pages. || Drew ..........coeevenrnnnneennnns 2.00
SinfeaGXI0F InGhes o BWice .. 8. .0 J. oo von B SN 8 $5.00 |Principles of Radio (Communication,
=3 by+=J. sif. "Morfieroft st LESHE AN .50
Elements of Radio Communication,
> Lo 1. U4 LY OHE MoTe OO NI 2S5 svin e sold 3.0¢
MOYER & WOSTREL Radio: Beam and Broadcast, by A.
\ 3 HE, VIORS @8 vt 57 p B (o1 Aoy Bam o &+ tene: 5.00
Radip Handhook || The. Radio Manual, by George E.
. Al G STSTIENE 15 .5« ob <00 1 s B EeTe owspeone o6 6.00
Including Pelevision and || photocells and Their Application, by
Sound Motion Pictures V. K, ZWOLVKIN wd. gyoe fse gy oo -0t 2.50
by James A. Moyer, Di- Radio Telegraphy and Telephony, by
rector of University Ex- Duncan..& -Drew. .= .a.. bu.oem..... 7.50
tension, Massachusetts || principles of Radio, by Keith Hen-
Department of Educa- Y A e R I T T A 3.50
tion; Member of TFed- || Radio Frequency Electrical Meas-
eral Lommission on Ra- urements, by Hugh A. Brown .... 4.00
dio liducation, and John || Radio Engineering, by F. E. Terman 5.00
I*. Wostrel, Instructor in || practical Radio Telegraphy, by Nil-
gadlo ,Eng[nef‘rﬁng am} son and Hbonung AU aEE L0 3.00
‘]:l:gs;tvr!is:lr é?xbjeéltggeDoi- We will get any book published or any
vision of Universitv. Ex- group of hooks and ship under one cover,
Lension Massachus=tts if possible, within 24 hours after receipt
Der;arn'nem of Educa- of your order. Give complete title and
tion. 886 pages, 5Y%Xx: |mlthor’s name, and If possible publisher.

650 illustrations, flexible
$5.00

Write your name and address clearly, or
print it to make no doubt.

SEND CHECK OR MONEY ORDER
ONLY. DO NOT SEND CASH

BOOK DEPARTMENT, CQ MAGAZINE CO.,

112 West 13th Street

New York, N. Y.





