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Forecast:
In the next issue our readers 

will find a line article on short 
wave receivers which are very 
popular.

A good article on the use of 
radio on airplanes. A general 
description of the type of ap­
paratus that keeps them in 
touch with ground stations.

An up to date equipment of 
the most modern type on boats. 
This will give as much detail 
as is possible in the space we 
have available, and cover the 
technical side as much as will 
b,e of general interest.

Several other fine articles of 
a varied nature are in course 
of preparation, and the regular 
features will be found as usual.

If you like our book you may 
be sure your friends will appre­
ciate your telling them about 
it, and don’t forget we also will 
appreciate it. THE EDITOR
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control with greater sensitivity, JO kc selectivity and com­
plete “image” suppression in a 7 tube circuit especially 
developed around the new “50” series of tubes. Wave­
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20-40-80 and 1G0 meter coils.

We know you will say F.B. seven times seven when you 
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ditorial
The North American Radio Conference is 

scheduled to be held in Mexico City in April 
this year. It is certainly to be hoped that the 
delegates will be able to get together on some 
common ground in the difficult task of straight­
ening out power allotments. Those to the north 
of us have their rights, as well as those to the 
south of us. However, it is certainly common 
sense that we not be sandwiched in between.

Complaints have been plenty from our Ca­
nadian neighbors, and likewise we have com­
plained plenty of what appeared justified to 
the interference of Mexican border stations.

The conference has the opportunity to do 
great and lasting good. While of course it is 
to be hoped that our own delegates will be able 
to come to agreement in securing for ourselves 
what is rightly ours, it is also to be hoped 
they will have the wisdom and fortitude of rec­
ognizing what are the rights of our neighbors. 
It is certain that a just agreement will endure, 
as it is also certain an unjust one will not.

if it were not for the difficulties, the confer­
ence would not be necessary, and the prime 
duty of the conference must he to come to 
agreement so that these difficulties will exist 
no longer.

not,
Organizations everywhere are undergoing 

trying times. In periods such as we now have 
it is most difficult for those of the officers as­
signed the thankless task of keeping their or­
ganizations together. Chief among their tasks 
is the matter of the financial balance. Certain 
activities, all costing something, have become 
matters of fact. With a lightening of treas­
ury funds, dropping off of all membership, and 
the almost nil effect of new membership drives 
it is not an easy matter.

Men who in fair weather easily carry on, 
dud the glory or vanity of officership undesir­
able. Theirs is not always the spirit of work 
or endurance, but they may have that just as 
desirable spirit of good-fellowship necessary in 
milder weather.

It therefore becomes the burden of workers 
who are willing to spend their time unstinting- 
ly, unselfishly to the task necessary to keep­
ing the organizations fresh and active, even in
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the face of the grossest criticism, as they may 
be sure will be theirs.

We do not have to look far to see the spirit 
of the day. The daily newspapers shout and 
scream from headlines criticisms of what we 
have become used to recognizing as our lead­
ers. And, after all this is only the reflection 
of the reader's spirit, drafted by the editors 
and carried along on the crest of the wave. 
The printed page may solidify and make defi­
nite the purpose, but it certainly depends for 
support on the response of the reader.

Many organizations with good purpose will 
find themselves hard pressed in times like these, 
but if the spirit and purpose is sound they 
will survive the storm.

e <■ *
While the general financial structure slowly 

becomes stagnant, men everywhere look for em­
ployment. Our own radio field seems to be 
little better off than other endeavors. Men 
who have been otherwise employed, and find 
that employment no longer are endeavoring to 
return to the field of radio communication. They 
find that time has shown certain progress, and 
they are lacking that ability that would other­
wise make them available. Mon who have 
been in the field actively find they are up 
against it as there are fewer positions to go 
around. In the meantime the schools continue 
to train younger members in as large numbers 
as they are able to bring to their standards.

This may appear on the face of it as a bad 
situation, as it most certainly is. But. the re­
turn of normal conditions will find matters 
straightened out as usual. Those who are really 
fitted for the work will find themselves profit­
ably employed. Those who were never intended 
for it, though forced to direct their efforts to­
ward the radio field, will slowly weed out and 
into other lines where they are more aptly 
qualified. The situation is not alone in the 
radio field. It can be duplicated in almost any 
other place. As trying as it may seem it can 
only be borne patiently, and like it or not, we 
must be patient with those in whose hands is 
placed the dispensing of what positions there 
are.

"I”
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RADIATION-COOLED POWER TUBES
FOR RADIO TRANSMITTERS
By H. E. MENDENHALL

Member of Technical Staff, Roll Laboratories

Recsent broadcast transmitters developed by 
the laboratories, with capacities ranging from 
100 to 1,000 watts, have required power ampli­
fiers intermediate in size between those of the 
largest radiation-cooled types and the water- 
cooled tubes of much higher ratings. Since 100 
per cent, modulation is employed in all Western 
ISlectric radio transmitters, the output of the 
power amplifier must be four times that of the

The higher the rating of a tube the great..,, 
as a rule, is the plate potential and the great,.,, 
is the heat developed at the plate, which mu, 
be dissipated. Water cooling, being the mcst 
effective way of removing heat from metal sur 
faces, is therefore universally used for the 
larger sizes. Although it is an effective \v,\v 
of removing heat, water cooling has certain op. 
era ting; and economic disadvantages, since

rating of the transm.uei- useit Tube „ 
ties required for the new transmhca,,a< 
thus from 500 to 2.000 watts whii “ , "e
existing radiation-cooled tube had n Jno6-

developed, therefore to (ill *i • )es have be. ah of ‘the r:i(fiatiomctioled *ty}»e*S with a
?ar^aUv^aDa0l"es °r $00. *a nS $5? ^

ooniiM.r svt; ,a 'vater supply, and possibly a
add to n?&tem for the water are needed, anti 
To '.vni 'fi,°1)eri",!K and maintenance expense, 
new I f* various disadvantages, the three 
heat rwti liav,e I’een designed to dissipate the 
afone.d 1>ed in lheir Plates by radiation
tio'no this possible several new construc-
amounf or'iiaterials have been adopted. The 

mount of heat that can he radiated from a

CQ 95 March, 1983

T

Fig. 1—The 251A l nhe. Compression springs of 
tungsten arc employed in all tnlies to take up 

(lie lilament expansion

surface varies directly as the area and the ra­
diation coefficient, but as the fourth power of 
the absolute temperature. Heat is most effec­
tively radiated, therefore, by increasing the tem­
perature of the plate, but with nickel or iron— 
the ordinary plate materials—the increase pos­
sible is distinctly limited by their comparative­
ly low melting point. For the new tubes, there­
fore, molybdenum was employed for the plate 
material because its melting point is consid­
erably higher than that of nickel or iron, and 
with its use the plates may be run at a tem­
perature as high as 1,000 degrees Centigrade, 
a cherry red heat.

In addition to the gain obtained by the high­
er temperature, dissipation is further increased

by roughening the surface of the plates by 
carborundum blasting. The emissivity of such 
a treated surface may be double that of the 
smooth. A still further gain is made by increas­
ing the size of the plates and by adding radiating 
fins. The number and arrangement of these 
fins varies with the rating of the tube. For 
the smaller size little additional radiation 
is required by these means, hut for the large- 
est capacity the arrangement and number 
of the fins has been carefully designed to 
secure the optimum amount of dissipation.

Since the (dates are to operate at so high 
a temperature, both the grid and filament 
also have to be designed for higher tempera­
tures than are ordinarily used. Molybdenum 
was employed also for the grids but here 
another special treatment had to be resorted to. 
When these tubes are used in radio telephone 
transmitters, the grid may be carried to a 
positive potential with respect to the cathode 
during a portion of each carrier cycle. During 
this period, therefore, a portion of the electron 
stream will be diverted to the grid where it will 
produce secondary emission. Without special 
treatment of the grid surface the number of 
secondary electrons emitted may be greater 
than the number of electrons striking the grid, 
so that a reversal of the grid current may take 
place. This secondary emission, and thus the 
current reversal, also varies widely from tube 
to tube.

The reversal of the grid current itself gives 
considerable difficulty to the circuit develop­
ment engineer, and the superposition of large 
variations from tube to tube makes the circui 
problem still more difficult. Both the amour; 
of secondary emission and its variation ha\|j 
been decreased by spraying the grid with 
thin coating of carbon. In the manufacture o 
the new tubes, however, a special treatment 
for the grid has been employed which not only 
gives a surface that produces less secondary 
emission, but decreases the variation to » 
marked degree.

The high temperature at which the plate is 
run also affects the type of filament used. Since 
the radiation requirements of the plate are al­
ready severe it is undesirable to dissipate any 
more heat in the filament than is necessary 
since most of it must be re-radiated by the 
plate, which surrounds it. A higli efficiency 
filament is therefore very desirable, but the 
oxide-coated filaments used with tubes of small­
er capacity, although highly efficient, operate at 
a temperature which is actually 200 degrees 
lower than the normal operating temperature 
of the plate. Either pure tungsten or thoriated 
tungsten would be satisfactory, but since at the 
same energy input a thoriated filament is about 
five times more efficient than the pure tung­
sten, it was selected. Such a filament consists 
of a core of tungsten containing about one per 
cent, of thorium dioxide. This is covered by 
a thin layer of tungsten carbide over which 
lies a monatomic layer of metallic thorium. 
This single atom layer lowers the energy re­
quired for an electron to escape across the sur­
face, and thus increases the efficiency of the fil­
ament much as the monatomic film of barium 
does in the oxide coated filament already de­
scribed in the Record.

The highest efficiency is maintained only so 
long as a monatomic layer covers the entire 
filament. During normal life it tends to dis­
appear, partly due to evaporation but chiefly 
due to bombardment by positive ions generated 
by ionization of the residual gas in the tube. 
This loss of the monatomic thorium layer is 
overcome by building up a reservoir of the 

(Continued on Page 28)
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ANTENNA CURRENT

By STEVE KOVACS, V. Pres.
American Radio Tolegrnpliists Association

Since the actual power delivered to the an­
tenna depends both on the antenna current, as 
indicated by the antenna ammeter, and the volt­
age at which the current is delivered, the pow­
er in the antenna cannot be calculated by the 
reading of the antenna-ammeter alone. There 
being no practical means of measuring the volt­
age at various points of the antenna, the only 
alternative is the measurement of the EFFEC­
TIVE ANTENNA RESISTANCE. With the 
value of the antenna current and the effective- 
antenna-resistance at our disposal we can cal­
culate the power in the antenna from the well 
known equation W = I-R. where \V = Power 
in Watts. I = Current, and R = Resistance.

While this is a well known formula, for the 
sake of review, its derivation is given as fol­
lows : From the basic formulae of Ohm's Law, 
the voltage E = IR. the power W = El. If 
we substitute the equalent of E of the first 
equation into the second, then we have W = 
1RI ~ FR.

With the use of this equation it is necessary 
to find R that is, the effective resistance of the 
antenna circuit. There are two simple methods 
of accomplishing this. The first is the so-called 
"half deflection method." In this case the an­
tenna current is noted, then adding resistance 
in series somewhere between the transmitter 
and antenna until the antenna ammeter indi­
cated exactly half of the previous current, which 
means that the effective antenna resistance is 
double of its previous value, that is we added 
exactly as much resistance as the effective an­
tenna resistance. By measuring the added re­
sistance we have the value of the effective 
antenna resistance. When this measurement 
is made it is advisable to use low power and 
care must be taken that the power input did 
not vary while the resistance was added to the 
circuit. The resistance used must be a straight 
resistance wire so that its inductance will be 
minimum, because any added resistance con­
taining more than a negligible amount of in­
ductance will vary the total effective resistance 
of the circuit by a different value than actual 
Ohmic resistance making the measurement 
worthless.

The second method "The resistance varia- 
tion method affords us a more accurate meas- 
urement by the addition of several different 
values of resistances whose values are known. 
As in the first method the antenna current is 
noted before the resistance is added and when 
the resistance is in the circuit. Making the 
measurement with each different value of re­
sistance in the circuit, then each set of values 
substituted in the following equation will give 
us the effective antenna resistance:

R _
Ra

I

la
— 1 =n Constant
R = Effective Antenna Resistance 
Ra = Added resistance
r =LA.ntfnna current before resistance is addc 

a _ Antenna current with added resistance

When these measurements are made the same 
precautions must be exercised as in the first 
method. It is advisable to check back by rend­
ing the antenna current again after the" added 
resistance is removed and if the power is not 
the same as before the measurement the ob­
tained values mst be discarded and measure­
ment repeated until satisfied that the power 
remained constant. The values obtained for R 
for each set of values substituted must be verv 
nearly the same and they should he averaged 
If the values obtained for R vary widely the 
values must be discarded and the measure­
ments repeated with greater care.

In case of higher frequencies, even though 
a straight wire is used as added resistance, 
a slight retuning to resonance will ho necessarv 
when the resistance is added, and again when 
removed.

The formula R = — is simply derived
I/I„ — 1

from the basic equation E = TR. Usiiv the 
symbols as given above, we substitute I-T and 
Ra (which is added to the original R) Then 
we have the two equations: E =: in ilnfi ye — 
In <R +.Rn). Therefore IR = T„ 4. p ) 
Simplifying this last equation we have:

IR = InR -f laRn 
IR — InR = InRn •
R (r ---  In) = InRn . •
Rn

R = T__To further simplify we divide both

denominator and numerator bv Tn then we luive 
T> _ R“ Ra Rn

I ---  In

In

In
l7

I
--------1
In

Q.E.D.

The antenna current squared times the ef­
fective resistance gives us the power in *.hc 
antenna, that is, the power output. The input 
power is indicated on the watt-meter. The 
transmittei efficiency expressed in percentage is 
then calculated by dividing the output by -he 
input and multiplying by 100

In case of tube transmitters the filament con- 
sumption is sometimes neglected and is 
added to the total input.

The “EFFECTIVE” resistance of the anten- 
11a is composed of resistances which manifest 
themselves in heat losses due to Ohmic resist­
ance, Eddy current losses, Dielectric losses, Co­
rona losses and RADIATION losses. c,

The Ohmic losses are actually losses and nvjst 
he kept minimum. These losses are due to the 
actual resistance of the antenna circuit. 
to the tact that high frequency currents fio 
on the surface of the conductor only (skm ei 
feet) th«- actual Ohmic resistance offered J-t 
RF. is far greater than that for D.C 
can be minimized by the use of stranded , 
which has greater surface. Additional Ohin*V 
resistance losses are due to poor ground an 
poor connections. These can be minimized »- 
soldering all connections and either using 
ground or counterpoise ground.

(Continued on Page 25)
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PIONEER RADIO OPERATORS
By DR. LEE DE FOREST

Back again in old Havana, en route for New 
Orleans, I spent one farewell evening with Hor­
ton who was in his best, newly acquired Span­
ish, patiently instructing El Operario in the in­
tricacies of the triple-pancake tuner. As I 
walked back from Vedado I turned for the iast 
time to watch the sun sink in a cloud marge 
of exceptional glory. Through the red scarf of 
the west the staff of the wireless mast pierced, 
slender and black in silhouette. "In how main­
lands.” I mused, “far removed, by what strange 
distant seas, in how many varied cities, now 
are these wireless masts planted; pinning down 
as it were, into closer and more intimate con­
tact the texture of the ether to the earth, 
uniting more and more the fabrics of the up­
per and the lower worlds, interlinking thought 
with reality!”

By April, 1303, I was again in St. Louis back 
from Havana and New Orleans. South West 
Pass Station at the mouth of the Mississippi 
was now in course of erection, to prove most 
useful for testing our big Navy stations, es­
pecially Key West and Pensacola.

I found the World's Fair 20 KW station now 
completely re-installed in the old base ball park 
at East St. Louis and in daily commercial op­
eration with our like-powered plant out on 
Oak St., West Chicago, with Kansas Citv and 
Springfield, III. Static was still mild or ab­
sent, and everything lovely. Elated bv these 
successes I found that the officials of the com­
pany bad already laid down a gigantic pro­
gram calling for numerous inland wireless sta­
tions, extending from Denver and several oth­
er Colorado cities clear down into Texas. Our 
Jersey City factory, under Harry Shoemaker's 
and Midgley’s direction, was working overtime 
building transformers, sparkgaps, leyden jar 
condensers, electrolytic detectors, two and three- 
coil slide tuners, etc. Hundreds of yards of 
copper tubing wound up into transmitting he­
lixes, miles of phosphor bronze antenna wire 
reeled up in the storerooms, countless “elec- 
trose” insulators for antenna supports, porce­
lain mushroom insulators for antenna "lead- 
ins.” etc. The spirit of enthusiasm and hustle 
was everywhere and infectious. Those days of 
doubtful drudgery, of uncertainty, of dogged 
plugging of "V's” all day and all night, in brave 
hope that "the stuff" was getting out, that 
Old Bill might perhaps be lucky enough to 
pull it in—all that soul-trying epoch of em­
piricism seemed securely behind us. at last. 
And what a relief! We even forgot in our 
cocky confidence the trials and the tribulations 
of those poor lonely devils down at Guantanamo, 
or at Pensacola, where Iredell, a new recruit, 
had as yet failed to “raise” anybody but Cur­
tis and McLean at South West Pass. And, 
best of all, the boys were now, at last, getting 
their pay checks with some semblance of reg­
ularity—not more than two or three weeks be­
hind schedule—usually!

The St. Louis-Chieago circuit had demanded 
more operators. Harry M. Reynolds, former 
chore hoy operator about our World's Fair ex­
hibits, was now fully initiated at St. Louis and 
in training for a Colorado job. Wm. H. Ocker, 
now promoted to manager, held down the Chi­
cago station by day, while Charley Fischer 
eased into the night trick. The downtown of-
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flee required an operator assistant manager, 
and P. E. Odell, who had been broken in by 
Elmer Bucher at Nottingham by Lake Erie, 
came on for that job at the Railway Exchange 
Building. The ordinary telephone connection 
out to the West Chicago station proved too 
slow for getting the messages accurately to 
and from by voice. So these resourcelul lads 
lashed a small buzzer to the telephone, upright 
in each office, called for the connection, and 
with small key and a dry cell would clip it off m 
Morse at 35 words per minute, with absolute 
accuracy. 'Ere long, however, the zealous mon­
itor of the Chicago Telephone Company was 
summoned by the operator whose ears the 
shrilling buzzer bad so constantly tormented.

Investigation revealed that the wireless op­
erators were putting one over on the majestic 
Mistress of Conducted Speech. Forthwith the 
inoffensive buzzers were ripped off. under pen­
alty of having the telephone disconnected. 
Thereafter, nothing daunted, Ocker and Oded 
set to whistling dots and dashes, almost as fast 
as by key and buzzer—whenever difficult or 
code words were to be dispatched—until weari­
ness of puckered lips induced them to prosaic 
speech again. Such resourcefulness was too 
much ev-n for the Bell System, whose censor 
admitted he could find 110 regulation prohibit­
ing a subscriber from whistling, humming, or 
singing over the telephone. But news of this 
shortcut to telephonic accuracy quickly spread 
through the entire overland wireless system. 
And small weak buzzers hooked up to dry cell 
and key could be discovered, upon search, con­
cealed in almost any telephone desk drawer. 
•Merely Morse practice sets”—should any tele­
phone snooper chance in to enquire!

But the wire telephone, as well as the wire 
telegraph, had never just cause to harass the 
progress of wireless. We used both aplenty, 
especially when a new station was being ini­
tiated. And after summer and static set in in 
earnest the wire companies might well have de­
clared that electricity in all its forms was of 
great service to them—even the "thunderbolts 
of heaven.” I doubt not that lightning, espe­
cially the distant and, heat varieties, have 
brought into their coffers far more revenues 
than have the Western Union and Postal ever 
lost by burn-outs and interrupted service. And 
perhaps it was this early use of their service, 
surreptitious or paid for, which first set the 
gods of the Telephone Company thinking that 
possibly they should tie to, or tie up, this 
strange new thing, “the wireless.”

But be that as it may the growing popularity 
of our rapid and cut-rate wireless service for 
several brokers' houses with branches in Chi­
cago. St. Louis, Kansas City and Omaha soon 
set thinking other possible users of this novel, 
seemingly miraculous utility. I had not long 
been back at my desk in St. Louis before Odell 
wirelessed me (there were no interlopers, no 
RCA, in those happy days, and so no need for 
secrecy) that President Felton of the Chicago 
and Alton R. R. had made enquiry as to wheth­
er it might be possible or practical to transmit 
by wireless to an express train en route. In­
stantly word flashed back that this doubtless 

(Continued on Page 32)
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THE PAY LOAD IS DROPPING
■Word has gone out that the advertising rev­

enue for broadcast stations is dropping. 1-or 
a time it seemed that this would not follow the 
trend of other business, but would hold its own
on account of added facilities and other prog- 
ress. ,

The revenue reported by the National Broad­
cast Company for January for the sale of tune 
on the air was §1,S39,345. This compared with 
52,634,447 for the same month in 1032. The 
Columbia Broadcast System reported receipts of 
§950.057 for the sale of time for the month of 
January. 1933, and this compares with §1,34S,- 
S42 for the month of January, 1932.

The year 1932, according to estimates of the 
total revenue by the major systems of the coun­
try. was by far the highest, giving §39,106,776 
for 1932; §35,791,999 for 1931; S2C.815.746 for 
1930; and §1S,729,571 for 1929

Little did Lee de Forest dream in 1916 when 
he broadcast the election returns of that year 
from New York City, that some day by the 
identical method this enormous industry would 
be built up, or for that matter was it ever in 
the mind ot Clarence D. Tuska of Hartford, 
Conn., when he also amused his amateur radio 
friends with a broadcast of phonographic music

were am,!1’-, wht'n other amateur wireless men woe doing the same thing.

f The first real .
Wekin|hou^edpE:>n0N'?vembi in this direc

mg that Harm’ wlth , Station Kmva07 
“*UnUM

' Davis, at that

time vice president of Westinghouse, deserves 
the credit for the first regular schedule broad­
cast station in the country as his efforts made 
it possible.

By tlu* summer of 1921 many broadcasting 
stations had been planned in all parts of the 
country and radio sets were selling fast al­
though of the old crystal receiver type. This 
strong wave of popularity set the American

William S. Pnlcy, President of Tlie Co­
lumbia Broadcasting System

Telephone and Telegraph Company thinking 
and they soon had their station WEAF on ttw 
air in New York City. Other stations of coul~c 
were already in operation all over the country 
by this time.

After several years of broadcasting and ex­
pense the telephone, people saw they were spend- 
ing considerable money on their station ano 
getting not only the good-will they intended 
from their station, but also plenty of complaints 
from their listeners as to the class and style 
of their programs. It seemed in 1922 as though 
the Telephone Company after having weeped 
plentifully for having- signed away their rights to 
the manufacture of radio receiving sets in theh 
agreement with the Radio Corporation of Amer- 
ea *n 1919, would finally get some revenue froth 

e oE radio transmitting sets through thfrir 
subsidiary, the Western Electric Company, wh© 

turning out a fine broadcast transmitted 
a!?<Vind«.ne ready sale of the apparatus to huh' 
tlieds of customers all over the country. But 
the upkeep of Station WEAR was taking most 

t the profit from these sales, and in order t° 
..S0Rle profit they decided a few years late’' 1 iKAlm?-on the air.”

66 CQ
Lime on the air.” , .To quote Merlin IT. Aylesworth, president o
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the National Broadcasting Company, in a talk 
at the Harvard Graduate School of Business 
Administration season of 1927-192S:

"Station WEAF. in New York City, establish­
ing at the very outset of its career a high ef­
ficiency and artistry in its programs, command­
ed a far greater audience than any new sta­
tion could possibly aspire to. And now, ‘space’ 
or time on the WEAF programs, which had 
become a national institution, was being offered 
to those who had expressed a desire to engage 
in broadcasting on their own account. Thus 
the ideal of toll broadcasting came into being, 
marking a definite step forward in the eco­
nomic solution of the problem. Facilities for 
broadcast transmission, and more important 
still, an assured audience, were now made avail­
able l'or those who wished to utilize them."

This was undoubtedly the first commercial 
step carried out in a thorough going business 
way, and sales campaign to sell space on the 
air by broadcasting stations.

Slowly, but surely the chain form of broad­
casting took form soon after this. The tele­
phone company had devised a method of using 
their telephone wires for the spread of their 
programs to other nearby cities. First the New 
England territory, then Philadelphia, and Wash­
ington. After that westward as far as Chicago. 
In 1925 the first really national feature was 
put on the air, when on New Year’s night of 
1925 the Victor program was given to the en­
tire country.

The latter part of 1926 when the chain sys­
tem of broadcasting was firmly established, the 
telephone company realizing that at last they 
were assured revenue from the leasing of tele­
phone wires, the National Broadcasting Com­
pany was organized by the General Electric 
Company, the Westinghouse Electric and Man­
ufacturing Company, and the Radio Corporation 
of America, and Station WEAF was purchased. 
In 1927 the sponging up process began when 
the stations already operated by the Radio Cor­
poration of America, in Washington and New 
York, the Westinghouse Electric and Manufac­
turing Company in New England, Pittsburgh 
and Chicago, and the General Electric Company

Main transmitter room of,^ station WEAF. 
Modulating and frequency control at left,
30KW amplifier in center, power control 

equipment at right

in Schenectady along with other independent 
stations that were already taking programs for 
a consideration, were welded into one chain, and 
time offered for sale as a unit.

In April, 1924, the Radio Corporation of Amer­
ica claimed;

“The ten broadcasting stations owned and op­
erated for the benefit of the American people

by the Radio Corporation of America and its 
allied interests, the Westinghouse and General 
Electric Companies, represent an investment of 
approximately §2,000,000 and a yearly expense 
of approximately §1.000,000. Such has been the 
progress of radio broadcasting, that whereas 
in 1921 only two broadcasting stations were 
operated in this country, in 1923 over 500 sta­
tions were reaching out through the air to de­
liver the message of radio to 3.000,000 homes 
and 10,000,000 people in the United States.”

Bv 192S the National Broadcasting Company 
had 49 associated radio stations connected by

Control room of 50KW transmitter of WABC

telephone wires with a total mileage of 11,770, 
and 530 miles for special service to three addi­
tional stations, and claimed to be reaching 30.- 
000,000 possible listeners, and at that time the 
Columbia Broadcasting Company had 16 asso­
ciated stations.

By January 2, 1932, the National Broadcast­
ing Company was offering for sale as a unit 
S7 broadcasting stations in all parts of the 
country, and were offering space for sale in 61 
cities on the Red Network, and 53 cities in the 
Blue Network. The Red Network was the com­
bined so-called Orange Network at §12,720 an 
hour, and the Gold Network at §12,620 an hour. 
The Blue Network was the combined Orange 
Network at §11,430 an hour and the Gold Net­
work at §11,330 an hour.

During the progress of these networks by both 
the Columbia and NBC systems other fields 
have been absorbed. It was found necessary 
to enter the theatrical field for talent, and the 
music field for the production of music, as well 
as the writing fields for theme productions. 
Such well known music houses as Carl Fisher, 
Inc., and Leo Feist, Inc., had been absorbed by 
the Radio Music Company, a subsidiary of the 
National Broadcasting Company, although in 
January, 1931, these music units were put back 
on the independent basis as explained by E. C. 
Mills, president of the Radio Music Corporation, 
when lie declared that the combination had not 
been entirely satisfactory, the Radio Music Cor­
poration having been organized in 1930 for the 
purpose of taking over the older music publish­
ing firms.

At one time it was indicated that the Colum­
bia interests were in negotiation for a one-lialf 
interest in the Paramount-Publix Corporation, a 
§150,000,000 corporation now in receivership. The 
negotiations never came to anything however,
and both interests continued independent.

Such artists as Maria Jeritza of the Metro­
politan Opera Company of New York; Fritz 
Kreisler, world famous violinist, and Sergei 

(Continued on Page 19)
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A GRAPHICAL ANALYSIS
OF TUBE OPERATION

Characteristic Curves - The Load Line

President, Capitol Radio Kngincer
By E. H. RIETZKE
ring Institute, Member, The Institute of Radio Enginecrs
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It is very desirable in the design o 
for either radio or audio frequency operation, 
or when studying the performance of a tube, 
to have some means of graphically showing 
the operation of the tube under various condi­
tions of plate voltage, grid bias, grid excitation, 
load impedance, etc. Such a graphical analysis 
will enable us to not only properly design the 
circuit to match the tube, but also to determine 
the limitations of the various tubes under the 
desired operating conditions and thus enable 
us to select the proper tube to obtain the maxi­
mum of results. This can be done by the use 
of a family of characteristic curves and the 
“Load Line,” which is determined by the load 
impedance.

Normally we wish to determine the correct 
grid bias for the plate voltage to be used, the 
maximum permissible grid excitation voltage, 
the correct plate output impedance, the maxi­
mum power output obtainable, the percentage 
of distortion under the various operating condi­
tions, and other related characteristics.

It is somewhat difficult to determine all of 
these values from the simple individual char­
acteristic curves. However, in the method to 
be described these determinations can be made 
with considerable accuracy for all types of 
tubes. Diagram 1 shows a family of EPI,> 
curves. These curves are plotted individually 
by varying the plate voltage over sufficiently 
wide limits while taking measurements of plate

1.
design of a circuit, currents for different values of grid bias volt- 
requency operation, age. As indicated, each curve represents t.., 
>rmance of a tube. EPIP characteristics of the tube for a fixed value 

of grid bias, the curves being drawn for eaen 
10 volts of negative bias from 0 to — HO volts. 
Assume that we wish to use a simple resistance 
load for this tube, that we wish the low limn 
swing of plate current to be 5 mils, (tins is 
assumed from the fact that inspection shows 
the plate current curves for the higher negative 
grid voltages bend sharply below this value ot 
current), that we wish to operate the tube with 
an actual plate potential of 200 volts and a grlfl 
bias of —50 volts. We also wish to have a 
maximum grid swing from the grid bias volt­
age of —50 to 0 bias voltage.

The above conditions arbitrarilv fix the op­
erating point at X where the —50 volt curve 
intersects the 200 volt EP line. The inclination 
of the load line, Ri, is determined by the p}aa 
load resistance as is also the value of plate 
supply voltage necessary to allow an actual 
plate potential of 200 volts. According to Ohms 
77’ *7 ~ E/I. In the plate circuit of a vac­
uum tube where the A.C. components of E atic 

represented by the variations in E and I 
dE and dl, then

„ 1 dl
E — ------ - and ------- — -------

-v- dlNow if we plot E and I as cg-ordinates, as
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in Diagram 6, plot E ami T to tin- same scale, 
(which is not done in Diagram G), and draw a 
line through point x at any inclination so that 
it intersects both the 13 and I axis, we form a 
triangle ABC. Xow according to trigonometry, 
AC along the I axis is tlie opposite side of the 
angle ABC and BC along tin* 13 axis is the 
adjacent side of tlie angle. Therefore Tan © =

6 = or .1.

AC

BC
But AC = dl and BC = dE. 

dl

dE
Therefore Tan © =

1 dl 
R ~ dE

1
Therefore Tan © = — and Cotangent © = R.

• R
By definition the "Slope'' of a line is equal 

to the Tangent © and the "Inclination" of a 
line is equal to the angle which corresponds to

1
the Tangent which in turn corresponds to —.

R
Tlius the slope or inclination of the "load line” 
depends directly upon the value of the load re­
sistance.

It lias previously been mentioned that in or­
der to graphically obtain these results E and I 
must be plotted to scale. This is very seldom 
convenient, T usually being given in milliam-

E
pores and E in volts. In the equation, R = —

I
if we express I in milliampcres. (Amperes x 
10-2) and E in volts, then the answer obtained, 
R, must be multiplied by 102 to obtain ohms. 
For example,

E 1000 (Volts)
R = — =-------- = 10 x 102 or 10,000 ohms.

I 100 (Mils)
In this case if milliamperes are plotted agahist

R x 10-s 10The angle corresponding to a Tangent of .1 is 
53 4:!'. Therefore the load line would pass 
through the operating point at this inclination 
with respect to the voltage axis.

Xow in Diagram 1 we have arbitrarily drawn 
the load line through the operating point x, 
through the limiting values of y and z as given 
and then extended on both ends to intersect the 
E and I axes. From this line we can determine 
the following:First: 'When the grid voltage is varied plus 
and minus 50 volts around the —50 volt bias 
the plate voltage varies between the limits as 
shown by the perpendiculars dropped from 
points y and z. Tims the total voltage varia­
tion. dEP, is shown as E„ and is from 77 volts 
at zero grid to 812 volts when the grid is at 
—100 volts, or 235 volts.Second: During this grid voltage variation
the plate current varies around its normal 
value of 20 mils with no excitation to 36 mils 
with 0 grid and to 5 mils with tile grid at 
—100 volts, a total variation as shown at Io 
of 31 mils.

dE
Third: Since Ri. = ----- , then

dl
E0 235

Ri. = -----  = ------ or 75S0 ohms.
L .031

1 1
Tan © = -----------  = ------ = .132. Thus if the

R x -10* 7.5S
graphical representation of this problem was 
drawn to the proper scale, the load line Ri 
should pass through point x at an angle of 
7° 30' with respect to the horizontal axis.

Fourth: The load line bisects the Ep axis at 
350 volts, thus with this value of load resist­
ance the plate supply voltage must be 350 volts 
to give the proper operating voltage at the plate.

Fifth: With a sinusoidal form of input the
power output will be equal to:

(Continued on Page 26)
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A MINIATURE COMBINATION
TRANSMITTER AND RECEIVER

By PIERSON A. ANDERSON*

/

Ultra high frequencies until recently consid­
ered interesting from the experimental point of

Fig. 1—Tills view Indicates the compact 
design of the “Transceiver.”

view but of relatively little commercial value, 
have suddenly come to the foreground and are 
destined apparently to prove themselves of tre­
mendous value in manv fields of radio commu­
nication.

In the past, we have always striven to achieve 
maximum distance with minimum power. Now, 
due to the congestion of radio channels, it is 
realized that for many purposes a limited range 
is essential to permit duplication of radio chan­
nels at short intervals. Due to the quasi-optieal 
nature of ultra high frequencies, we have a 
means of communication which possesses this 
feature and yet provides reliable communica­
tion within these limits

To illustrate what can be done, I will de­
scribe the "Transceiver." a recent development 
x- t e JJ9A*,Victor Company. Inc., of Camden, 
-x. -J. this device is a complete miniature tele­
phone and telegraph transmitter and receiver
ot extreme reliability, and yet of such a small
size and light weight that it can be carried by 
one person and put into operation in a matter 
ot a few minutes.

The unit itself weighs approximately S pounds 
and overall is 3%» wide by high by 12" deep, 
-vu controls are on the 3*4" by 7%" front panel 
of "? F'Sure 1. The p'anel arrangement
dicnVlofii shown in this figure. The meter in- 
?™ktes filament and plate voltage. One small 
Knob controls the filament voltage and the other 
,pp . . (Continued on Page 33)
'RCA-Victor Co., Inc.
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SAILING_______ «
By WILLARD BLISS

The Old Timer was in his favorite corner of 
the static room by the window where he could 
look down at the river. He turned to the Young 
Romantic and said. "Now, there's something 
you don't see so much of nowadays."

The Young Romantic leaned over him and 
looked down. "What, what do you mean? I 
don't see anything.”

With nose-tilted scorn the Old Timer an­
swered. "Huh. you wouldn’t. I mean that sail­
ing ship down there being towed up-river. Boy, 
if you .were to see her at sea. you would see 
something. And that reminds me . . .

"I’m thinking again of that little packet I've 
been telling you about. Remember how I was 
telling you of the weather we were having? 
Well . . . we kept on our way. plunging and 
rolling across the Atlantic with never a day of 
decent weather. The gale in which we left 
Norfolk was succeeded by other gales. Day 
in and day out it blew: the continual whine 
of the wind in the rigging was heard all day 
and heard all night. There seemed to be never 
a let up from the howling of the wind and 
the wash of the seas .as they came aboard us. 
We went to bed wet and we got up wet. We 
slept in wet bunks with the water, a foot deep, 
swishing around the deck below the bunks. 
When a fellow stepped out of a bunk, he stepped 
into water, icy cold water. We waded through 
water out to the cold iron deck and forward 
to the galley or the skipper's room where it 
was fairly dry and there we would put on shoes 
and socks or boots. It all depended on whether 
you had boots or not.

“We were having trouble down below as her 
engine was a cranky old coffee-grinder, that 
wheezed and groaned from numerous steam 
leaks in the piping. An engineer was always 
putting on a patch here or a patch there or 
slapping on smooth-on to stop a leak. The 
boilers were hard steamers with tubes letting 
go one by one. Trying to keep a fire up with 
wet coal and seasick Chinese firemen drove 
the engineers crazy. An engineer had to do 
most of the oiling of the engine himself as the 
Chinese oilers were incompetent and seasick 
like the firemen. All that the Chinese wanted 
was to finish their watch below and get back 
to their fo'c’s’le where they could lie down and 
hit the pipe.

"I used to spend some time down in the en­
gine room : it was a place to get warm, to 
shake off the bitter cold of the decks. You 
couldn’t get very dry down there what with 
escaping steam from leaky pipe-lines but at 
least it felt warm. I was down there this 
morning helping the engineer to oil her r was 
going over the cranks while he worked the 
top grating on the crossheads when he called 
me, ’Hey. Sparks, come up here.’

"I looked up and saw him motioning to me 
to climb the ladder and join him on the grat­
ing. 1 gave a crank a last shot of oil, put 
down the can and climbed up to him. I found 
him crouched on his haunches, one hand on the 
rail flung out to steady himself against the 
roll of the ship. His face was drawn, sharp
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lines of fatigue, and then this new shock. He 
was staring intently at the port forward en­
gine column. These columns are massive iron 
pillars at each corner of the engine that hold 
up the cylinders and rods. I squatted down 
beside him and followed his intent gaze. Then 
1 saw what it was that was frightening him.

"The column had started a crack. A crack 
that was barely noticeable now. Just a faint 
line of cleavage running across the surface. But 
as I watched it I saw it widen perceptibly. 
We continued to stare at the slowly widening 
crack, at the possible doom that confronted us. 
For if this crack continued to spread and split 
the column apart, it. meant the end of the en­
gine: that meant the end of the ship. For a 
crack like that was widened momentarily by. 
the vibration of the pounding engine. It would 
lie spread farther apart as the engine exerted 
malevolently its power on the weak spot. The 
crack would widen : the engine would throw 
itself toward the crack: Hell only knew what 
might happen.

"The engineer snapped out of his bewildered 
concentration, turned and said, ‘Come on. kid. 
Run up »n topside and get a couple more fel­
lows. We gotta try and put a strap on this 
and stop that crack from goin’ any farther.'

“I scurried up the ladder. Who to get? The 
chief was useless, no use grabbing him, he 
would only stagger down below and befuddle 
the work with counter-orders. Get the donkey- 
man for one. He was OK and just the guy. 
Tell the captain, he was always one to work. 
Get the other assistant engineer. Fine. That 
was enough, anymore and we would simply be 
in one another's way. I went back down into 
the engine room after calling the last man and 
found the gang already at work. All were 
apprehensive for they knew the danger we 
were running. The job itself was simple but 
to get the job finished before it happened, that 
was the trick.

"The jol> was to drill and tap some holes on 
either side of the crack. Place a suitable drilled 
strap over the crack and bolt it down. Sure, 
easy job. But what the hell were we going to 
drill with? No electric drill on that packet. 
Try to drill by hand with a breast drill into 
steel. Before you got your holes finished the 
damned engine would be sitting in your lap. 
There was only one way with our few tools 
that the job could be done. That was to rig 
up timbers and use an old-man, a ratchet-drill. 
That would be a slow job. For an old-man 
each time it turns around takes a little bite out 
of the steel. Oh, sure, the job would be fin­
ished eventually. But would we finish it before 
the engine let go?

"We couldn't stop the engine and so stop the 
crack from spreading. We had to keep it turn­
ing slowly so that we would keep steerage-way.
If we stopped the engine, then the ship would 
fall off into the trough of the sea. That would 
play hell with us,

"We tore up and out of the engine rpom, 
back and down into the engine room bringing 
timbers. We got in one another's way in our
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eagerness to put the timbers in place. Yelling 
and cursing at one another. 'Get the hell out 
of the way, you damn fool. Can't you see I 
gotta get in there with this piece.’

'Get to hell outa the way yourself. Don't 
you see I gotta get in first?’

"Hasty, angry and nasty words were hurled 
at one another. The captain, excitable as 
usual, was storming around trying to boss the 
job. Hell, we couldn’t pay too much attention 
to him at that time. If he got in our way, 
he got shoved out of the way. There was no 
ceremony and no gentleness down there. 'We 

' were working against time. Working against 
that crack, that we could see widen before our 
eyes. Working against disaster.

"We managed finally to get the timbers in 
place. Mounted the old-man against the column. 
Slowly, slowly began to cut out the holes. Oh, 
how slowly that drill bit into the steel. Lit­
tle shaving by little shaving fell out. The crack 
widened. Little shaving by little shaving.

"Hooray, one hole finished. Into place with 
timbers and drill for another hole. Again the 
slow, tortuous biting at metal. The inexorable 
biting of the drill racing against the inexor­
able splitting wider of the crack.

“Only two men could work at the actual 
drilling. We others stood on the floorplates 
and strained our eyes upward to watch the 
crack widen, widen. Watched the other men 
turn the drill slowly, slowly. Damn it all, 
couldn’t they speed up the drill? Couldn't they 
bite that metal out faster? Our teeth ached 
as we involuntarily bit at the steel. Inaction 
was worse than anything else.

J "There, there, they are drawing it out again. 
■That means another hole. Cheer up, you 
guys. Only two more holes to go. Timbers 
and drill placed again for another hole. Fine. 
We'll win, we’ll win. The racket turns slowly 
again. Little shavings of metal creep out of 
the hole, up the drill, fall off down to the en­
gine room floorplates. The shavings fall on our 
upturned faces. The shavings are hot but we 
don't feel the burn. All our senses, all our 
feeling is concentrated on that hole.

“There goes the third hole. We calculate 
the speed of the crack, in which one could in­
sert a heavy knife blade. We were cool now 
Yes. we would win. This is the last hole. That 
drill is biting faster now. Relaxed and confi­
dent we watched them on the last hole. There, 
that's through.

"A rapid threading of the holes. Quick in­
sertion of the bolts. Turn them tight. A squeal­
ing of pain as the two opposite bolts take up 
the strain. There the bolts were. home, tight 

"We relaxed from the strain, sat plump on 
the wet lloorplates. The men who had done 
the drilling, sat on the platform content to 
rest—for a minute. We came to life again 
took down the timbers. The engineer came 
down from the grating and eased the engine 
to a faster speed. He walked over to the bilge- 
pump, which worked off the low pressure en­
gine, cocked his head and listened. 'Say, that 
Pump ain't working right. She's" sucking air, 
not bilges.'

"Now what? Now that we were aware of it 
tve could feel the pump laboring. The engi­
neer lifted up a fioorplate. Beneath it water 
'vas swishing back and forth. The engineer 
cursed, 'Hell. Something else gone haywire 
Most likely the bilge strainers are clogged 
from slowing down the engines. Well, you 
Suys, here’s something else for you. Into the 
bilges, you go diving.’

"The captain pursed his lips, made faces 
While he thought. He clapped me on the shoul­

der. said, 'Come on along, son. Lot’s go and 
find some more trouble. I know where it's at.'

"r followed him up the ladder to the engine 
room entrance where he picked up a sounding 
•rod that was hung there. We went out on
deck and aft to the hold where we had stored 
our extra bunker coal. I-Ie unscrewed the cap 
on the sounding tube, let the rod fall away
down the tube to the bilges. Drew it up and 
looked at the telltale wetness. Disgustedly lie 
turned and said, 'I thought so. Looka this.
Just what I expected. Bilge-pump clogged,
bilges getting higher all the time, a sinking
ship. What the hell, just one sweet tiling after 
another here.'

“I, dumblike says, ‘So, now what?’
“ 'So now what! Oh, it just means that you 

and me and everybody else gets down there 
a,nd , Marts throwing coal around to uncover 
the bilge strainers. Clear the strainers so we 
can pump bilges again. Then move the coni 
back. That’s all.’

°Ydc"\?d nie, ‘Go on, get going. Round up 
$!lat s >°ose and bring back -all the 

f.bb, s’ Pails, whatever the hell that’s loose, 
mat we can use moving this coal.’

"I 5n.to action again, ran around the
,must?re^ everyone, Chinese and white, 

got down in the hole and started sliovcllinr- 
?°a.y you over shovel wet heavy coal? It
? enr1 1 ,as dirty as dry coal. No dust. But it sure is heavy.
m::S^,y,ou.r‘ b,ack into it. Bend and kick 
Throw ,i?l °, lhe black fi’c- UP and swing, 
time Vain ° your si(,c' Working against
ris ne S qMnH‘l ? -to cIear tboso bilges. Water 
and Throw PArSiVklns- Bend and kick, swing 
of shining • a,Iak? a tiny hole in a black Pile 
■iml siromm11, ,rt sccrns just a waste of tine 
awnv 1 Vi...A fell°"' can’t push this stub 
doifit’ seem , U ° sbovelful, it's so small. You 
moundSt° i,fto. make any impression on the 

just as much coal there .as 
threw 'p-.ek010!1 bent and kicked, swung and crfls ston X,?.etts/veary: muscles ache; bo,iy 
wat'er WatS-V ‘l °A’: can’t, stop, gotta beat the

(t

,,‘‘A voice on deck drifted down, ‘Hey, >' 
Uome up and look at this.’
«w!ue nY'‘T br°ke the rhythm, down goes the 
C ' f 'u \° «et rid of it and rest for a 

i J-i ,c]imbed up the ladder to the deck-
Well. whatsmatter now?’
n"r,tcap.tai? said. Matter, matter? Oh . •

n , \n trouble. I just called you ul’ 
mu nnin! i k at this.’ He swung his handout, pointed astern of us.
MoJ'tii ca*?1<‘. A beautiful sailing ship-
White* cinv iiS« S .set- drawing on every 
Ping lichtw n«8lrn,ninS' billowing out. Skin- 

over seas in which we wallow, ,!- 
fine and snli . S,Le ca*"« abeam of us. SverJ* 
slhn lines or l}1' A Iking of grace. S'vect, from length. One’s eyes followed
towering howsprit. up, up to the sh«:»
the tauf "trntafe °{. her sal,s- Followed d?V>> 
eves rested bnes to her clean deck.
her went on lbe sweet cleanness olwheel PnLalt to tlle helmsman swinging th«
a,?d ,at tbe wheel in oilskins, he be,)
the wL?u,Yth the motion of her. Turned t he sweet raf.* und forlh as he eased gentW 
ing. stmIneS®Vampn’ins 8hip* ,,ast our

(Copyright 19:53 by Willard Bliss)
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A Telephone System for Harbor Craft

By W. K. ST. CLAIR
Member of Technical Staff, Bell Laboratories

In the past when a captain of a tug boat or 
other small craft left his dock to proceed on an 
assignment, he immediately severed communi­
cation with shore, and might proceed on a long 
trip which changing conditions made useless or 
be ignorant of the need for his presence in an 
emergency occurring at another place. It is, of 
course, possible to equip such small boats with 
radiotelephone to permit conversation between 
harbor craft and shore or from craft to craft. 
Whether or not this is desirable is a matter 
of economies. Several of-the telephone compan­
ies are contemplating the inauguration of shore- 
to-ship radiotelephone service in some of the 
large harbors of both the Atlantic and Pacific 
coasts. At Boston the New England Telephone 
and Telegraph Co. has opened its 
station on a trial basis, largely for 
the benefit of the fishing Meets 
which operate in nearby waters. It 
is expected that the fishing fleets 
thru this service will he able to con­
centrate where the fish are running 
and that the companies may keep 
in touch with the boats, advising 
them when to run in to port to take 
advantage of favorable price con­
ditions.

The equipment aboard ship is de­
scribed in an accompanying article.
At the shore station is equipment 
similar to the ground-station trans­
mitter and receiver used for air­
plane communication, but modified 
somewhat to meet the special re­
quirements of harbor service, and 
to provide for connecting the radio 
circuit to the land lines of the Bell 
System. The control equipment has 
the same general functions as that 
employed for the trans-Atlantic tel­
ephone, but is much simpler. Thru 
land lines to the toll office, the ra­
dio link is connected to the local 
and long-distance telephone system.

A simplified schematic of the 
shore station is given in Figure 2.
Speech to he transmitted to a boat 
passes from the land circuits 
through a volume control for reg­
ulating the input to the radio trans­
mitter. through an amplifier, and 
then through a hybrid coil. Here 
the main speech channel passes 
through the front contact of a relay 
to a transformer, which couples the 
circuit to the radio transmitter.
When the relay is unoperated, the 
transmitter is blocked through a hack contact, 
but part of the voice current passes from the 
hybrid coil to the transmitting amplifier-detector 
which operates the transmitting relay so that 
transmission may take place. This amplifier- 
detector is a vacuum tube and relav device 
arranged to be more sensitive to pulsating cur­
rents, like speech, than to disturbances like line 
noise which have a comparatively unvarying en­
velope. At the same time that the transmitting

amplifier-detector operates the transmitting re­
lay. and so permits transmission, it also oper­
ates another relay which blocks the receiving 
circuit.

Incoming speech, from the radio receiver, 
passes through a repeating coil combination 
and then through a volume control for adjust­
ing tlie speech to the land lines. Part of the 
incoming speech, however, is shunted from the 
repeating coil combination to a receiving am­
plifier-detector. This is a voltage operated 
trigger device, using a gas-filled detector tube, 
and designed to be fast and positive in its op­
eration. At the first impulse of incoming 
speech this apparatus operates a relay which 
opens the circuit to the two relays already

mentioned, so that the transmitter remains 
blocked and the incoming circuit clear. When 
speech is not being transmitted, the transmit­
ting circuit remains blocked, to prevent re-ra­
diation. and the receiving relay is closed so that 
incoming signals may be heard.

The receiver is equipped with an automatic 
gain control which adjusts the amplification 
according to the level of the incoming carrier. 
When no carrier is being received this control
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raises the gain to its maximum value, thus 
greatly magnifying all incoming noise. To avoid 
transmitting this noise over the land lines a 
piece of apparatus known as the “codan”— 
made from the initial letters of the words in­
dicating its function “carrier operated device, 
anti-noise”—is used to insert a large loss in 
the receiver circuit when no carrier is being 
received. By the use of this device, practically 
no radio noise is received at the amplifier de­
tector or at the subscriber’s station when the 
distant carrier is not being received.

Provision is made to enable a ship to talk 
with another ship as well as with the land sta­
tion. Such communications must pass through 
the shore station, however, because two fre­
quencies are employed for harbor communica­
tion ; one for transmitting from shore to ship, 
and one, from ship to shore. All ship trans­
mitters are tuned to one frequency and all ship 
receivers to the other. To make ship to ship 
communication possible, a key-operated trans­
fer circuit is provided at the shore station, 
which permits the incoming voice currents to be 
bypassed directly to the radio transmitter. This 
connection is under the control of the technical 
operator.

The control apparatus, mounted on a panel 
in front of the technical operator, includes at­
tenuators for regulating the transmitted and re­
ceived volumes and the sensitivity of the am­
plifier detectors, a direction indicating meter to 
show whether speech is being transmitted or 
received, a volume indicator available for either 
received or transmitted speech, as a meter for 

jiplate voltage, and keys for starting the trans- 
emitter and for talking and monitoring on va­

rious parts of the circuit.
The shore transmitter, known as the 9-C, is 

designed to deliver 400 watts of carrier power

at any frequency between 1,500 and G.000 kc, 
and will maintain its frequency to better than 
.025 per cent. This equipment may be located 
at some distance from the control and receiv­
ing station, or it may be in the same building. 
If in a separate building, a short-wave radio 
receiver at the control station is used for mon­
itoring the output of the transmitter.

Power for the radio transmitter is furnished 
by the rectifier associated with it, and both the 
transmitter-rectifier and the radio receiver are 
arranged for operation from the usual alternat­
ing current mains. A motor generator set, with 
the necessary filter equipment located on the 
same mounting, furnishes filament and plate 
supply for the voice-frequency control equip­
ment, the monitoring receiver, and for the codan 
as well.

The service at Boston, operated by the New 
England Telephone and Telegraph Co., makes 
use of the site and buildings at Green Harbor 
formerly owned by the Laboratories. From 
this point, on the shore of Massachusetts Bay 
some 30 miles southeast of Boston, it is ex­
pected that it will be possible to communicate 
with ships from Point Judith, on the coast of 
Rhode Island, to beyond Cape Ann on the north­
ern Massachusetts coast, and from these points 
some two or three hundred miles easterly over 
the ocean. Within this area are located most 
of the important fishing banks.

Two “beam trawlers” cast off from their 
wharves in Boston early in June for their first 
trip with the new radio equipment. This serv­
ice should be helpful to other craft than those 
engaged in the fishing business. Pilot boats, tow 
boats, oil tankers, coastal steamers, private 
yachts, coast guard boats, and similar small 
craft are all potential candidates for this serv­
ice.

1!J
THE PAY LOAD IS DROPPING

(Continued from Page 11 >
Rachmaninoff, pianist and composer, have for 
periods along with hundreds of others trans­
ferred their entire professional management to 
the National Broadcasting Company's Artists' 
Service. The Columbia system has at all times 
tried to match artist for artist in the enter­
tainment field with the NBC.

In early Congressional hearings on the rami­
fications of tlie broadcasting field. Senator Dill 
expressed his opinion as follows:

“I think the building of high powered sta­
tions operated cleared channels is going to 
cause public sentiment to compel Congress to 
make all radio stations a public utility.”

In 1928 the National Broadcasting Co. was 
reported to have paid $2,000,000 to the Telephone 
Company for wire bill in connecting their sta­
tions for national broadcast. It may be as­
sumed that at the present time the bill is closer 
to double that amount now.

Bill number 2783 was introduced in the Sen­
ate and hearings were made on it under the 
title "A bill to provide for the forfeiture of 
patent rights in case of conviction of monop­
oly," but this actual conviction which was sup­
posed to apply to 3,500 patent rights evidently 
never took place as the forfeiture certainly 
never did.

Early in .1932 a resolution for tlie survey by 
the Radio Commission of the extent of commer­
cial advertising programs over the radio was

Tin* Antenna Structure of Station WABC 
at Wayne, S. .T.

introduced in the Senate by Senator Couzens, 
with one subtitle of the bill “What can be done 
to control or perhaps eliminate commercial ra­
dio advertising.” and the survey duly made by 
the Commission.

In June. 1932, while the matter of monopoly 
charge against the Radio Corporation of Amer­
ica was still pending, it was expressed at the

Radio Commission that if the matter of radio- 
contracts with foreign countries were brought 
iqi. "It will probably mean the setting of hear­
ings to ascertain whether the Radio Corpora­
tion is a monopoly under the meaning of the 
radio law in view of the fact that its subsid-

Antenna Towers of Station WEAF at 
Rellmore, Long Island, X. Y.

iary, the National Broadcasting Company, has 
valuable broadcasting facilities to which it 
might not be entitled if the Radio Corporation 
were proved to be a monopoly.”

What radio broadcasting means today to the 
American Telephone and Telegraph Company 
may well be judged by the report filed with the 
Federal Radio Commission early in 1932 cover­
ing the activity of 1931. It stated that program 
circuits measuring 11,000 miles had been fur­
nished to 12 networks in the country which used 
90.000 miles of wire. Of this 32,500 circuit miles 
were furnished to seven permanent networks op­
erating 16 consecutive hours daily, 6,500 miles 
to temporary networks and 5,000 miles to per­
manent networks for special programs requir­
ing facilities in addition to existing ones. In 
addition 34.000 miles of telegraph and teletype­
writer circuits were used to co-ordinate the 
program circuits. It was also stated that its 
radio channels across the Atlantic and to South 
America handled about 1 S3 programs in 1931.

The Bureau of Foreign and Domestic Com­
merce issued a bulletin under the title of 
"Broadcast Advertising in Europe” early in 
1932 which covered the European status of 
broadcasting for the middle of 1931 in which it 
was stated by Frederick M. Feiker. director of 
the Bureau: "In certain countries commercial 
broadcasting is definitely prohibited : in others 
the restrictions upon owners are such as to dis­
courage their general use In Europe existing 
regulations are, with a few significant excep­
tions, unfavorable to the development of this 
form of publicity. Commercial programs are 
the exception, not the rule. Hence the possi­
bility of effective coverage of the continent by 
broadcast advertising is limited, and changes 
from existing systems will probably be infre­
quent.”

NEXT RADIO CONFERENCE *
The next Radio Telegraph Conference, some­

times called the International Radio Confer­
ence, will be held in Cairo, Egypt, in 1937. The 
last one was in Madrid, Spain, in 1932.

WIRELESS AT SEA
Estimates place the number of ships equipped 

with wireless in all parts of the world at 16,000 
according to W. A. Souter. who recently ad­
dressed a Rotary Club at Newcastle, England, 
and a total of 15,000 lives were saved at sea. 
by the use of this wireless equipment.
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From Pueblo, C'olo.. a city of 50,000 and at 
one time supported mainly by the great steel 
mills of the Colorado Fuel and Iron Works— 
now affected by the well known depression— 
we hear of two airways radio stations. One 
operated by the Department of Commerce and 
another by Western Air Express. Pueblo is 
served by (WiAE) Western Air Express with 
airmail and passenger service, divisional head­
quarters at Denver, on a line operating from 
Cheyenne, Wyo.. to El Paso, Tex., and from 
Pueblo to Amarillo, Tex., direct.

The Department of Commerce station (KCAJt) 
was placed in service March, 1932, with all 
equipment of the latest type, and is truly a 
model station. The main transmitter is of the 
usual 2 KW power and used chiefly for weather 
broadcasting on a frequency of 302 KCs and 
may also be keyed for CW. In addition to this 
a 500 watt CW transmitter is used for point 
to point work on various high frequency bands.

Every effort has been made to make it as 
flexible as possible for operation by using the 
most improved type of equipment together with 
best methods of control. Besides regular rou­
tine they are ready, at any time, to handle two 
way communication with transport planes in 
their sector should tl!ey be called upon to do so.

A radio range is the latest addition to this 
station incorporating a new feature not found 
in other stations of this type. The individual 
range transmitter has been eliminated by coup­
ling the loops for beam transmission to the 
main 2 KW transmitter through a link circuit 
into the usual goniometer and a tuning unit 
for each loop. For weather broadcasts this 
transmitter is switched over to the main an­
tenna and upon completion returned to the 
range radiating system. Installation of the 
range has recently been completed by Mr. Ala- 
dra, of the Department of Commerce, and tests 
are now under way to check the accuracy of 
the courses. The letter “H” is being used as 
the station identifying signal and regular op­
eration will probably be announced in the near 
future.

The personnel consists of five operators with 
Mr. Eastman in charge assisted by Delay. Dav, 
Estegrin and Merchant.

The Western Air Express station (KGSR) is 
one of a chain serving the above outlined route 
and equipped with a 50 watt fone, 150 watt CW 
transmitters and three receivers. This is the 
usual amount of equipment found in many com­
mercial airways stations with exception that 
most of them use a -fOO watt fone transmitter. 
One receiver is used to standby for planes in 
flight while the other two are used to cover 
two or three frequencies for point to point work 
on CW. Due to the well known skipping en­
countered in high frequencies it is necessary 
to shift from one band to another to facilitate 
consistent communication between ground sta­
tions throughout the day and this has been 
found the most successful means in accom­
plishing such. Frequencies used by WAE are 
5692.5 KCs for day fone, 3072.5 nite fone. For 
CW work three frequencies are used, namely 
8015, G530 and 2720. Pueblo KGSR is open 16 
hours each day with Win. Ziegler and Willis H 
Farnum holding down the two tricks.

Other stations along the line are Cheyenne

(KGTT) with a 50 watt phone transmitter, op­
erator C. W. East, assisted by the field man­
ager, Mr. Hollister, who made the grade in ob­
taining an aeronautical ticket. Next is Den­
ver (KCSP) which is equipped with a 400 watt 
fone, 150 watt CW and a 15 watt airport trans­
mitter. The latter being used only to commu­
nicate with planes approaching the airport and 
operates on a frequency of 237 KCs. Four re­
ceivers are required to handle routine matters. 
Denver operators are, John Blackman, Frank 
Campbell and Jack Smyser. The latter recent­
ly announced the arrival of a seven pound baby 
girl.

To the south of Pueblo WAE planes are cov­
ered by (TWA) Transcontinental and Western 
Air at Albuquerque, X. M., and Amarillo, Tex., 
and (AA) American Airways at El Paso. Tex.

Xew radiophone equipment of the latest air­
craft type with 50 watt transmitters and supev- 
liet receivers is replacing the 10 watters and 
present superhct receivers on eight Super Uni­
versal flying this route. Tests have proven 
the new gear far superior than the old and in­
stallation is well under way under the super­
vision of Roy C. Fell, technician, at Denver.

It has been nearly four years since the radio­
phone made its debut on aircraft of the trans­
port lines for reliable communication with pi­
lots m flight and due to the rapid adoption ot 
this means or communication by the numerous 
airlines together with the narrow band of fre­
quencies allotted by the Radio Commission it 
became necessary to develop some system 
whereby all could use the ether a sufficient 
length of time to permit the necessary contacts 
with their respective pilots in flight. To ac­
complish this a method has been followed where- 
»y each line and each division is allotted cer­
tain periods during every hour for ground, to 
plane contacts, usually five minutes every halt
nour. except in emergencies when schedules 
neeu not be observed. During these schedule
the station on either side of the plane will ••all.
i,,’c l’.1101 chooses the station he hears best giv- 
mg his position and other information he may
nave for the ground station. All eonimunica- 
uons are made as brief as possible to permit

10 clear other ships on the same 
fiv(. m ,, rhe,re ma>' be as many as four or 
vision", VY\ a r at lhe same time on one di- 

" hicli must be cleared in five minutes. 
. ' I .,s:,.na>' one, frequency may be alloted sev- 
ntw i. l' without interfering with one an- 
tn L1„i<,,Srrvil.IR their respective schedules- 

is that 5692.5 KCs has been 
WAE, T National Parks Airways and 

Lnited States Dines. These three lines tom 
cum"tha fU,nil1, of six divisions then would oc- 
tefm!nn,fU l hour if each division is assign^ 
ten minutes per hour.

Tn many instances have radio aids been in'
suchmnstal n- alrmail and transport 
thvm.n-n r Kuidl,ng tire pilot to a safe landing 
■tnd m niS' advising him of bad weather ahead 
o?r...J ii ou„s unforeseen incidents that might 
occur while flying the run.
air tri\.SiUch iUds as the radiophone offers the 
: , '. ''-'or we still hear of skeptics who tpinh 
i n transportation is still in the dangerous singe
niJ « realjty what other mode of transpor- 

ration is safer?
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j Veteran Wireless Operators Association News j
(Note: All communications fo the V. W.

O. A. should lie addressed to William J. AIc- 
GonieJe. Secretary, 111) Vanderbilt Are., Brook­
lyn. X. Y.)

The eighth annual cruise of the Veteran AVire- 
less Operators Association was held on the eve­
ning of February 11. 1933. at the Hotel Taft in 
Xew York City. The cruise was attended by 
250 members and friends of the association. It 
was indeed a pleasant surprise for the arrange­
ments committee to witness the excellent re­
sponse to the change in policy to one consist­
ing of a dinner and dance.

The "X'ight of Knights" was replete with 
surprises and highlights. The Gold Medal of 
lhe association for .1932 was awarded to Ray 
E. Meyers, who distinguished himself as radio 
officer of tlie polar submarine Xautilus. (The
details of Ray Meyers’ work are included in
the 1933 year book of the association, a copy 
of which may he obtained for 50 cents from the
secretary.) Upon being presented the gold med­
al by President Muller, Ray responded with a
message of thanks, during the course of which
he related many interesting incidents of the- 
trip across the Atlantic in the Xautilus as well
as occurrences in England while they were 
there preparing for the journey into the Arc­
tic. Mrs. Meyers, Ray's mother, was present
and expressed her appreciation of the honor 
bestowed upon her son.

A testimonial scroll was awarded to Moichiro 
Hida, radio officer of the Japanese SS Oregon 
Maru, in recognition of the exceptional ability 
displayed by Mr. Hida in connection with the 
SOS of the SS Xevada. an American vessel. 
Mr X. Fujimura, Japanese consul at New York, 
accepted the testimonial in Mr. Hida’s behalf. 
Mr. Fujimura thanked the association in most 
eloquent fashion for the honor bestowed upon 
bis countryman. A correspondent of a leading 
Japanese daily was present and after the af­
fair cabled liis home paper in Tokyo the news 
af the testimonial award.

A testimonial scroll was posthumously award­
ed to the radio operator of the ill-fated SS Ne­
vada, William R. Robertson, who lost liis fife 
in the performance of his duty. The testimonial 
will he forwarded to Robertson’s next of kin.

Testimonial scrolls were also awarded to: 
David Djungh, radio operator of the SS Ovidia 
which sank in mid-Atlantic in November, 1930. 
The work of Mr. Djungh resulted in the suc­
cessful transfer of the entire crew to the res­
cue ship, Mauretania.

J. B. Courtney, radio operator at Managua, 
Aiearaugua, during the earthquake which shook 
that city iii March, 1931. It was through the 
heroic efforts of Mr. Courtney that the news 
°f the disaster reached the outside world.
. A. AV. Esten, radio operator of a Pan-Amer- 
jean airplane which crashed into the sea off 
Gloucester, Mass. The combined efforts of Mr. 
Esten and the pilot brought about the rescue 
°t the twelve persons aboard the plane.

Robert McCarrick, radio operator of the SS 
Doris Kellogg which burned at sea In Decem­
ber, 1932.

Arthur F. AVallls, radio operator aboard the 
U.S.S. Scorpion when that ship was stationed 
!n the Mediterranean. The work of Mr. AVallis 
•n communicating with the outside world dur-
‘ug the earthquake which wreaked havoc at 
■Messina, Italy in 1909, won for him a medal
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from tin- Italian government. The association 
rathed belatedly recognizes this exceptional feat 
by the award of a testimonial scroll to Mr. AVal­
lis Tin- names of S. M. Craigie and C. B. 
Courtney, fellow operators of J. B. Courtney 
at Managua and the Messrs. Farman, Shore, 
Robinson and Haynes of the radio staff of tlie 
Mauretania, are placed on the roll of honor 
of the association.

The inimitable Don Jorge Clark was for the 
nth time tlie master of ceremonies. He had 
the pleasure of presenting such well known en­
tertainers as "Goldy and Dusty” who enter­
tained with songs and chatter; the Tastyeast 
Jesters who presented an entertaining skit 
which included many songs; Anthony Frolim, 
who rendered some excellent vocal numbers: 
Mr. Hudson, of Southern Radio, who tap danced 
to the applause of the assembled guests.

Many of tlie entertainment features were fur­
nished through tlie courtesy of the Bamberger 
Broadcasting System (WOR) and the National 
Broadcasting Company for which the associa­
tion publicly thanks them. The public address 
system was furnished by Air. .T. R. Poppelle, 
chief engineer of WOR.

A large representation was present from 
AVasliington among whom were F. P. Guthrie, 
RCA representative in AVasliington and D. AV. 
McKee of the Department of Commerce. Col­
onel Samuel Rebel* of RCA and a life member 
of tlie association was a happy participant. 
W. S. Wilson, resident agent of the association, 
came up from AVilmington, Del. Many were 
present from Camden, Philadelphia and' Balti­
more.

A message of greeting was presented the au­
dience from David Sarnoff by electrical tran­
scription. The message was recorded in Conti­
nental code.

Tiie association looks forward to a contin­
uance of the splendid support accorded the 
eighth annual cruise.

RADIO AT THE WORLD’S FAIR
AN APPEAL

Fellow veterans (and liow!) ; fellow Fle’s, 
fellow technocrats, and Bellow Falls . . . atten-
U<Tlie Ar. AV. O. A. (Very A Veil Organized Af­
fair) will he represented at the AArorld’s Fair. 
There will he a replica of the operator’s monu­
ment on display, probably sponsored by Air. 
Aufenanger’s Institute. A placard or sign will 
be placed suitably near inviting anyone inter­
ested in the Wetterans to enquire further from 
the officer in charge. And he, my dear boys 
and girls, will he none other than. So if the 
Chicago section begins to go way ahead of the 
parent organization, it will be my fault, and 
it will he just too had.

But in return for this I need your help. One 
of my jobs is to build up a display of the 
growth of AVireless, in apparatus and picture, 
and there is still much to be excavated. Broth­
er Guthrie has helped manfully, and in the few 
remaining weeks can’t others do the same? Pic­
tures of old installations, with dates; any old 
onnaratus, especially old American Alarconi or 
app.ua (Continued on Page 32)
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I American Radio Telegraphists Association Newsj
\ _ _

All communications for The American Radio 
Telegraphists Association should be addressed 
to James J. Delaney, secretary-treasurer of the 
association. 20 Irving Place, New York City. 

Authorized representatives are as follows: 
Boston, Richard ,T. Golden ; Charles W. Marsh 
Miami. D. W. Scott, P. O. Box 2254 
New Orleans. Forrest H. Flanders, Y. M. C.

A.. Box :114, 93G St. Charles at Bee Circle 
Great Bakes, Arthur H. Freitag 
Port Arthur, (Gulf representative), Hoyt S.

HaddockBaytown, Texas. Ralph E. Knudsen 
Beaumont, Clyde B. Trevey 
Seattle, Rollie B. Weiss 
San Francisco. Oliver Treadway 
Bos Angeles, M. B. Schaefer

Gulf Notes
D. F. O’Brien. SS Illinois, arrived in Port 

Arthur again from the west coast. D. F. says, 
“The trip was fine but old W. P. A.'s towers
surelv look good to me.”« * a

Mr. and Mrs. Ralph O. Ellis who have re­
cently entered the realm of matrimony are ex­
tended the heartiest congratulations and best
of wishes by the fraternity.

* * *

Friends of K. P. Braswell and wife are 
pleased to learn that they now have a little 
place to themselves. We wonder if this is an 
indication that they are now ready to "raise a 
lot of ducks, and cows, and geese, and ‘every- 
thing’.” , * .

Chas. A. Buck. SS Tustem, has not been heard 
from in some time. Has the Tustem decided 
to go to the bone yard for^a while, Buck?

R. C. Harper, who has been sojourning on the 
SS Beach Maru for some time, spent a month 
at home and gained 14 pounds. Marriage cer­
tainly agrees with that boy !

* * *

It seems strange that we do not have more 
real friendships in our profession. I mean real 
friendships that are worthy of mention such 
as exists between B. R. McMahon, SS J. N. Pew, 
and .1 R. McMurray, SS Sun. Oh well, after 
all may be it is the 31c that does it !

* * »
We’re expecting to see ole R. P. Soucasse, 

SS Sunoil, at the top of the ladder one of these 
days. That boy really believes in proficiency 
and advancement—and is he eating up exten­
sion courses, and how ! He has already finished 
several and is going ^to^dive into another soon.

We’re happy to learn that the Stanford fam­
ily have all recovered from the flu and that 
H. A. is back at work. He is now aboard the
Gulfmaid. * * *

A. H. Plielphs has left SS Reaper and gone 
gone on the farm where he hopes to improve 
his health. We wish you a speedy recovery, 
Plielphs.

Boston Notes
Speaking in language which appears to be 

popular in these hardy times, Mackay Radio 
is muscling in on the trawler racket in Boston. 
The trawler “Trimount,” heretofore unequipped 
with radio, set sail with a Mackay radiotele­
graph set. the first and only Mackay outfit m 
the large radio-equippedtrawler fleet. If the
apparatus proves satisfactory, the “Shnwinut 
and “Boston” of the same company will be 
fitted out with Mackay transmitters. Radio­
marine operators, the jealous things, are whis­
pering around that however well the Mackay 
radio sets function, Mackay operators, new to 
the rigorous life aboard a fisherman, may not
function so satisfactorily.* • «

Here’s a story for your next banquet. An 
operator in these here parts went up to take a 
radiotelephoneexamination around Christinas
time. One question stumped him and in des­
peration he answered it thus: “God knows. 
Merry Christmas.” When lie received liis cor­
rected papers the unanswered question was 
marked thus: “God gets a hundred. You get
zero. I-Tappy New Year.”

• * *

Boston operators would do well to keep their 
licenses endorsed for radiotelephone The city 
of Boston will shortly add radio to its police 
department and in the near future there may 
be civil service examinations for at least ten 
radiotelephone operators. According to talk 
around town, present plans are for three short 
wave stations and fifty or more radio-equipped 
police cruising cars. The cities of Somerville, 
Arlington, Newton, Fall River and the Massa­
chusetts state police patrol already have short 
wave radio police systems. Marine ops should 
not overlook this fast growing radio field.

* * *
The trawler “Gertrude M. Fauci." one of the 

three Boston fishing vessels equipped with ra­
diotelephone, achieved plenty of publicity when 
it rescued the crew of the schooner “Don Wil- 
kie recently. Boston newspapers got in touch 
with the "Fauci” by means of radiotelephone 
and learned the details of the rescue. Although 
the phone set actually played no part in the 
rescue, newspaper headlines screamed. ‘Radio­
telephone Reveals Daring Rescue at Sea.”

1 he collier “T. A. D. Jones.” bound from Bos­
ton to Norfolk, was reported missing for nve 
days during a stretch of bad weather the las. 
ol January. She finally arrived in port in 
rather a battered condition, for which her own­
ers must be exceedingly thankful. The ‘‘T. A' 
D. Jones ' is one of those vessels for which ra­
dio is considered unnecessary, although she car­
ries :*.0 or more souls in the crew. If she haa
never turned up it is possible the owners w’ouiu
realize that sailing without radio protection ls 
short-sighted economy, to put it mildly.

* * *
Changes in radio personnel on Boston ships 

have been few during the past month. Most 
of the boys are sticking close to their jops.
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! American Radio Telegraphists Association News !

New Orleans Notes
Two more torpedo boat destroyers of the 

Great War have been converted for the Stand­
ard Fruit banana trade. These are the U.S.S. 
Dale and the U.S.S. Osborne . . . and have been 
re-named Masaya and the Matagaipa. The du­
ties of the radio operator will be combined with 
those of a mate, on hot It ships. Judging from 
exterior views, we would say that the Boston 
Trawler Fleet would ride like the Rex in com­
parison. Rotli of these vessels tire slightly over 
::00 feet long and have about G inches more 
beam than a canoe. * • •

Forrest II. Flanders. ARTA representative at

Capitol Radio Institute and Eric is not far be­
hind.

What has become of Percy A. Scambler? 
He has not been seen in several months.

A new acquaintance, also a student of the 
Capitol Radio, is Frank L. Aciero. serving now 
in the El 31 undo.

John J. Kenvhertz took a trip off from the 
Amapala, giving a job to T. C. Ault who has 
been on the beach since June.

ANTENNA CURRENT
(Continued from Page S)

Eddy current losses tire due to metallic ob­
jects in the induction field of the antenna, 
such as the metal supporting towers themselves, 
stays and guy wires. These metallic objects are 
cut by magnetic lines of force and eddv cur-

t his port, has recently been assigned the SSMunheaver . . . and so must temporarily re- unts. ;u* generated Eddy currents are also 
linquish an active part in organization work. generated in the antenna circuits itself in the

City, i.et's keep New Orleans Notes alive, gang 
. . . and back your new ARTA representative 
100 per cent!

genet
center of the conductors where no R.F. cur­
rent flows. This can he minimized by the use 

Until a new representative for this district 0f hollow tubing wherever it is practicable,
is appointed, please send all items for this col- Metallic objects within the antenna induction
umn direct to the‘‘CO" ollices in New York field must be minimum consistent with good

~ " ’*-■ construction.
Dielectric losses are due to insulators, dry 

ground, trees and shrubberies, wooden or brick 
buildings and wooden supporting towers them­
selves in the immediate vicinity of the antenna. 
Even the air is an imperfect dielectric and its 
constant varies with its condition. This latter 
cannot he remedied. Dry ground dielectric loss­
es can be avoided by the use of counterpoise 
ground. The antenna vicinity should be kept 
clear of trees, shrubberies and buildings. The 
wooden supporting towers cause dielectric loss­
es comparing with eddy current losses in metal 
supporting towers, therefore the metallic towers 
are favored for their greater tensile strength. 

Corona losses are due to brush discharge

theotmnn Oolden. after a short stay 
beach, was assigned ^to^ the Astral of Socony.

a \a?f°monUis*lCRip in the City of DaHtart. is caused"by 'high voltages built up especially at
the open end of the antenna. This can be 
minimized by the use of corona shields on the 
insulators which spread the electric strain over 
a greater area and the corona losses are thus 
decreased, in addition to this it decreases the

a hail monins mi> — -once more on the beach, a resident of The
Lynmorc. * « *

Jack Kennedv was assigned to the Frederic 
Kellogg of the Standard Shipping.

Our old friend and ’scribe. Karl Baarslag, possibility of the insulator breaking down. Co-
was banded the Steel Age but had to be re- rona discharges can be further minimized by

as n.mtnu mt oi m- using antennae _of jiigh capacity approachingwas handed tne eucci ............ ..heved after a short coastwise trip due to ill
ness in the ’family. • » »

IV. D. Thomas, now second in the Manhat­
tan, will take out the Washington when site 
is commissioned in May.

the fundamental LC value. All sharp turns 
should be avoided.

The RADIATION LOSSES are the only useful 
losses and they should be kept maximum. This 
is the actual power isolated in the atmosphere. 
It can be increased by increasing the antenna 
capacity approaching the fundamental LC value 
for the frequency it is to he used for.

Another important factor in antenna efficiency 
is its effective height. The greater its effective

Christopher Kelley, after one trip with the 
Cerro Elmno, Standard Shipping, is once more 
°n the beach at New York.« » * ,o ,v„ ____ _Herman G. Michaelson, recovered from his height the greater is the range of tim "7.U~•°ng illness, was assigned to the Pan Bolivar. In case of a fiat top antenna the effect iv,>‘wi V1:

G * * ‘ is nearly that of the^flat top above CTound. On

‘he'
Street for a relief trip.

* 7, * • , ,,ic b,.rth in ship antennae the effective height varies as theleorge C. Ahrens relinquished his berth t_ sh,p js loaded or light, at the same time its
• Tydnl No. 2 to one of the bojs at to \ a capacity varies therefort

the

therefore its effective resistance
also changes.

, 2. r cerved in In summing up. the efficiency of a transmit-

alone, but it will indicate corn-three‘and a half years. Ralph has lately com- '^"Aive efficiency under different condVtions.' 
pleted his elementary examination witn
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A GRAPHICAL ANALYSIS
(Continued from Page 13)

15.,In 233 x.031
p( — ____ = ------ ----------=: .in watt or 010 milli-

S S
■watts. It should be particularly noted that 
since the co-ordinates of Diagram 1 are not
plotted to the same scale the inclination of the 
load line as shown is not 7° 30'. In this dia­
gram the scale of milliamperes to volts is 2.3
to 1. Therefore the angle of the load line as
shown with respect to the voltage axis should 
be 2.5 times that of the correct angle as found
by calculation from the load impedance. Thus 
in the diagram a protractor shows the inclina­
tion of the load line Ri to be IS' -13'. By laying
out the scale of the graphical representation of 
the problem in question to a convenient ratio,
the actual angle by which the lo.ad line inter­
sects the operating point can be determined di­
rectly from the load impedance. This method
of determining the inclination of the load line 
is correct in the case of either a resistive or
reactive load.

Another method of drawing In the load line 
at the correct angle is to locate any two points 
and then draw the line through these points. 
One point of course will be x. With a purely 
resistive load circuit we can locate the EP in­
tersection as follows from the value of plate 
current at x and the value of the load resist­
ance. Assume that with point x (Diagram 1) 
located arbitrarily from the known character­
istics of the tube we wish to determine the out­
put and operating conditions with a load re­
sistance of 1000 ohms which we will designate 
as TIj. With no excitation the normal plate 
current of 20 mils Hows through Rs giving a 
voltage drop across R-j of 4000 x .02 or SO volts 
Thus the point of intersection of the EP axis 
will be at 200-f-SO or 280 volts. The load line 
R- is then drawn as shown.

Now with the same limitation that the plate 
current shall not swing below 5 mils, it is seen 
that the grid voltage can only be allowed to 
swing 30 volts on each side of its normal value, 
that is. from — 20 to — 80 volts. This will 
permit almost exactly the same total plate cur­
rent variation, I'.. = 31 mils. However, the plate 
voltage variation will only be from 137 volts to 
260 volts, a total of 123 volts. Thus,

E'o I'o 123 x .031
P'o = ---------  — ---------------- = .477 watts or 477

S S
milliwatts. This is only slightly more than one- 
half the power output obtained with Ri but 
since it can be seen that the variations of EP 
and I|. an- practically symmetrical around x 
there will be very little distortion.

Now if we employ tlie same grid excitation 
voltage as with Ri. that is, swing the grid from 
0 to —100 volts, then the plate current swings 
from 0 to 46 mils and the plate voltage from 
9.3 to 280 volts, a total of 1S7 volts.

Then. Po" =
Eo'To'1 187 x .046

— = 1.07
S 8

watts, somewhat greater P<> than with Ri and 
the same excitation voltage. However the plate 
current varies from 20 mils to 0 on one grid 
swing and from 20 mils to 46 mils at point z", 
a total of 26 mils, 6 mils more than on the op­
posite grid swing. This will result in consid­
erable second harmonic distortion which may be 
calculated quantitively as follows:

V< (IP max + IP min) —IP normal
Distortion =---------------------------------------------------------

(IP max - TP min)

Vi (.040 -1 0) —.02 .023 — .02

(.046 — 0) .046
.003

=--------- = .063 or 6.5 per cent.
.046

This is considerably greater distortion than 
could be tolerated in broadcast work where the 
generally accepted maximum is 5 per cent. Of 
course with the grid swinging negative the 
plate current, due to the reduced g under such 
conditions would probably not reach ex­
actly zero but for practical purposes it may be 
considered as such.

In the case of the condition shown by Rt 
where tin- load impedance is 75S0 ohms and the 
grid excitation variations from (• to — 100 volts, 
the plate current varies around tin- 20 mi’* 
point from 20 to 5 and from 20 to 36. Then,

Second Harmonic Distortion
Vi (.036 -f .005) — .02 .0205 — .02

(.036 —.005) .031
.0005
---------  = .016 or 1.6 per cent.
.031

This is ordinarily considered a negligible per­
centage of distortion and the excitation could 
even be increased if a slight power increase 
was desired. However, as soon as the grid is 
allowed to swing positive the grid current flow 
changes the operation conditions and the har­
monic percentage will increase rapidly. The 
slight amount of distortion present is caused 
by the excitation voltage swinging down into 
the curved portion of the EPIP characteristic. 
This is shown on the diagram.

Where the load impedance is reactive and 
not a simple resistance all of the above de­
scribed conditions do not apply. (This assumes 
that tile actual resistance in which the power 
outpir is dissipated is coupled to the tube 
through a transformer or by means of a choke 
and condenser.) However, if we can assume 
that tin D. C. resistance is negligible and that 
the impedance is entirely reactive it is not dif­
ficult to rearrange the principle of the load 

(Continued on Page 32)

CQ will accept classified advertising from li­
censed radio operators and persons employed in 
allied services at the special rate of five cents 
per word.

SENSATIONAL MICROPHONE -VALUE— 
Universal Model "Y”—Experimenters single­
button, watch model type. 200 ohms. Pure 
Gold Spot Center Diaphragm. Only $2.00, in­
cluding valuable 1933 general catalog with 
diagrams. Universal Microphone Co., I,id., 
Inglewood, California.

FOR SALE—Radio Model Vibroplex, heavy con­
tacts, $10.50. Like new. Guaranteed. L. D., care 
CQ, 112 W. 13th St., N. Y. City.

WANTED—Back copies "Lightning Jerker,” 
“CQ” or Radiomarine literature. Ray Terry, 
SS Alabama, Texas Co., Port Arthur Texas.

WILL SELL—IP501 long wave receiver in ex­
cellent condition $35. B. Buckingham. 1949 
Commonwealth Avenue, Boston, Mass.
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CORRESPONDENCE SECTION
j

Dear Editor:

Have been away from the seaboard for sev­
eral years now, and am thinking of returning 
there. Will you kindly advise me what condi­
tions are in the shipping field, and what the 
chances of my again connecting with a job, 
as ship operator? J. C. Iv.

Dear J. C. Iv. :
Our first impulse is to tell you to stay where 

you are. but that would probably not satisfy 
you. so we will go further.

Right now there are few positions to be had. 
Not many of those on the "beach" are able to 
connect. Many of them are the best, hut that 
means nothing now. There simply .are not 
enough jobs to go around.

The largest supplier of radio help to ships is 
trying several experiments. They are keeping 
a pretty accurate record of what runs each 
man has had. U he has been going along 
pretty regular lie is in for it, as they figure 
lie should have stacked up some reserve to 
carry him. and when men are asked for they 
send out the fellows who have had long stays 
out of work.

Another policy they are trying, not with the 
greatest success, by the way. is trying to get 
ops to take a little vacation of their own. In 
this way to give another fellow a crack at 
some work. Many of the boys can see it one 
way. but wonder how sure they will be of get­
ting on again. Also, if they do get on. will 
they have a long stay, or just a short run. Some 
of the men have gone so far as to complain to 
the shippers that they are being encouraged to 
quit their jobs under pressure.

The marine field is not in the best condition. 
Right now the boats are not even sure that the 
$27,000,000 for mail carrying . . . subsidy, will 
go through. It has gone half way to be sure, 
by getting in the post otiice budget, but then 
the Treasury-Post Office bill which will finally 
put this through is tied up. Ship men think 
this should be double the size, as they believe 
if the country is to have ships for emergency 
as originally planned when the shipping board 
began what is practically over now, getting 
rid of all its vessels left over since war days.

They point out that it took $3,500,000,000 to 
do the job when Uncle Sam had to have the 
ships in a hurry, and say it is foolish to stop 
at $27,000,000 now when the ship concerns need 
it most on account of little freight being avail­
able. One of the main wrangles seems to be 
that Congress believes the ship concerns are not 
playing the game fair. That they are letting 
their help go, substituting lower priced help, 
and generally cutting down their expenses, but 
just relying on the so-called subsidy for an 
operating profit. The $250,000,000 Construction 
Loan Fund which went to shippers who have 
Played along with the shipping board, and built 
newer and bigger up-to-date boats when money 
'vas advanced to them in the form of loans has 
not convinced Congress that a greater amount 
should go in this direction.

It's a fight to the finish for any man to get 
u Job these days as radio operator aboard a

and many men have already decided they

there are still more men by a long shot than 
there are jobs for them as wireless operators.

EDITOR

Dear Sir:
I have always followed all radio magazines, 

but not one has such a worthy cause as yours. 
It seems queer to me that amateur operators 
are just as well qualified for television work 
on extreme high frequencies. This is to my 
mind a branch of the commercial field and 
should use commercial fone men. although with 
the present regulations most all the television 
stations are using friends that have an amateur 
license. Yours very truly, L. S. A.

Dear Editor: T have followed with keen inter­
est the various issues of CQ and must say that 
I enjo.v reading the articles very much, and I 
am pleased to note the interest shown by so 
many operators during the last few months.

Have been in the operating game since ’22 
and have been thru the experiences mentioned 
in previous issues of CQ. My experience in 
both broadcast and marine work has convinced 
me that an organization properly managed for 
tin- operating personnel is a big step toward the 
raising of the standard of the profession.

Respectfully yours.
W. H. B.

Commissioner Lafount has recently proposed 
the following order, that section 15 of the rules 
and regulations governing the issuance of ra­
dio operators' licenses be suspended until July 
1, 1934, in so far as it requires employment, 
service or examination as a condition precedent 
to obtaining a renewal of the same class of li­
cense. If the recommendation is approved it 
will be possible for any person holding a valid 
license (operator's) to obtain a renewal thereof 
without examination irrespective of whether he 
has been employed or can show service during 
the license term. Mr. Lafount has proposed this 
temporary modification of the commission's re­
quirements and hopes the commission will adopt 
it at an early date probably by the time this 
issue of "CQ” goes to press. This, it is hoped, 
will prove beneficial to the unemployed opera­
tors. Signed A. H. F.

Dear Sir:

The writer has been employed at two 50 KW 
stations (BC) and believes it unfair to receive 
but small compensation for services rendered. 
Along with the regular hours of watch have 
put in many hours of overtime, swept floors, 
attended to furnaces, done errands and other 
varied duties without any additional pay. With 
the responsibility and regular hours of watch 
it is much to the disgust of one having to do 
with other side work. These stations can af­
ford to seek 500 KW permits, install expensive 
apparatus and experiment night after night, 
yet the operator is least considered. I hope 
something can be done regarding such condi­
tions. Signed, AN OPERATOR
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Radiation-Cooled Power Tubes
for Radio Transmitters

(Continued from Page 7) 
metal in the tungsten carbide layer, and by so 
completely exhausting the tube, that little gas 
remains to be ionized.

The formation of the surface layer of tho­
rium and of the reservoir in the filaments of 
these tubes is accomplished during the evacua­
tion process as is common practice in the manu­
facture of all vacuum tubes employing the 
thoriated type of filament.

A special liigh-vacuum exhaust system is used 
to remove all traces of gas from the tube, and 
during the early stages of the operation the 
tungsten carbide layer is formed by glowing the 
filament in an atmosphere of hydro-carbon gas. 
The pressure of the gas, the temperature of the 
filament, and the time of glowing are all so 
regulated that the quantity of carbide formed 
is accurately controlled. Following this the 
hydrocarbon gas is removed and the lengthy 
process of freeing the glass and metal parts 
from occluded gas is begun. The entire tube, 
while the vacuum pumps arc running, is first 
baked in an electric oven at a temperature 
just beneath the collapsing point of the glass. 
The metal parts are then heated by high fre­
quency induction to a considerably higher tem­
perature than that of normal operation. Some 
ten hours of continuous exhaust are necessary
to gain the desired freedom from occluded gases.

During the assembly of the tube a few mil­
ligrams of magnesium in an annular mounting 
have been attached to the central glass sup­
porting structure near one end of the tube. Just 
before sealing off the tube from the exhaust 
station this magnesium is vaporized. The va­
porized magnesium condenses on the lower por­
tion of the glass wall of the bulb where it forms 
a mirror that acts as an absorbent of any 
gases that may be formed during the opera­
tion of the tube. At the time of flashing, the 
magnesium also reacts with small amounts of 
oxygen or water vapor that may be present and 
removes them.

After the tube is sealed off the exhaust sta­
tion. the filament is operated at a tempera­
ture well above its operating value, and during 
this period, as well as during the previous heat 
treatments, the tungsten carbide reacts on the 
thorium dioxide in the core of the filament. 
This results in the reduction of a certain amount 
of the oxide and the building up in the car­
bide layer of a definite quantity of metallic 
thorium. Both the temperature of the filament 
and the time of heating are accurately con­
trolled to form the right amount of metal. 
During the life of the tube this metal grad­
ually diffuses outward and maintains the mon­
atomic layer on the surface. All the steps of 
the process are so controlled and the operating 
temperature of the filament so adjusted that 
there will always be an adequate supply of 
thorium to replace that lost by evaporation or 
ion bombardment throughout a life of several 
thousand hours.

All three of the new tubes incorporate the 
molybdenum plates and grids and the thoriated 
tungsten filaments, and are subjected to the 
same manufacturing processes in respect to 
them. They differ from each other, however, 
in many other respects. The two larger tubes, 
the 279A with an output capacity of 2,000 watts 
and the 251A with an output capacity of 1,500 
watts, are of the cylindrical anode type. Both 
anodes have vertical radiating fins as aids to 
increase anode dissipation. The 279A tube em­
ploys a greater number of these fins than does

Fig. 2—On tlie 279A tube nine radialing tins liavc 
been designed to obtain maximum radiation
the 251A tube. This was necessary due to the 
greater energy dissipating requirements of the 
larger tube. Its anode is made of nine sec­
tions with a radiating fin at the contact surface 
of each pair. The development of this anode, 
and of the assembly tool in which al. of the 
sections are held while they are riveted togeth­
er, presented a number of mechanical and phys­
ical problems. The cylindrical plate construc­
tion gives unusually low inter-electrode capaci­
ties. which make the tubes suitable lor high 
frequency applications. At reduced power rat­
ings they may be used for frequencies as high 
as -10 megacycles. These tubes are employed 
as required in the 71A amplifier unit, used at 
the final amplifier state in the 500 watt and 
1,000 watt broadcast transmitters. They are 
also used in various point-to-point radio tele­
phone systems, such as sliip-to-shorc and air­
plane-to-ground systems.

One interesting feature of the 279A tube is a 
new type of structure for tensioning the fikt-
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-------- ,.,o,vuu ui employing a separate ten­sioning spring for each filament V, a central 
compression spring is used to tension all four 
Vs. This unit spring is supported by the cen­
ter rod of the filament assembly, and is spe­
cially insulated and shielded. The insulator at 
the upper end supports a platform member 
which in turn supports the two whiffle trees or 
rocker arms. The platform has only point con­
tact with the top insulator so as to give it a 
universal joint action, enabling it to rock free­
ly in any direction. The universal joint action 
of the top platform, in addition to the whiffle 
tree action of the two rocker arms, insures uni­
form tension on all legs of the filament from 
a single spring. A weighted jig is used to de­
press tin- spring to the proper tension and hold 
the top platform and cross-arms in their cor­
rect relative position during the assembly of 
the filament hooks. The free ends of the fila­
ment hooks, which are in contact with the fila­
ment. are looped back like a safety pin.

The smallest of the three tubes, the 270A. 
has it continuous output rating of 500 watts. 
Its electrical characteristics have been so ad­
justed that with grid modulation its rated out­
put as a radio-frequency amplifier can be ob­
tained with a maximum instantaneous grid 
voltage of zero with respect to the cathode. 
Since the grid does not have to go positive to 
obtain full output, the input circuit requires 
practically no power and may employ tubes of 
minimum rating: a feature of which advantage 
is taken in all of the new broadcast transmit­
ters. In obtaining this desirable electrical char­
acteristic it was not possible to employ the cy­
lindrical type of construction. The anode is 
in the form of a flattened cylinder with its prin­
cipal area in the two plain parallel plates.

Notable improvement in the precision of glass 
working has been obtained in this tube. The 
anode is first sealed, accurately centered, into 
one end of the bulb with a special lathe type 
of stail-in machine. After the seal is cooled, 
the filament grid structure is sealed in the other 
end on the same machine. There is no central 
mechanical tie between the plate structure 
sealed in one end, and the filament-grid struc­
ture sealed in the other, and the process must 
be so accurate that the two structures are ex­
actly coplanar and coaxial.

All of these tubes have been placed in manu­
facture in the Vacuum Tube Shop. In their de­
velopment a wide variety of physical and me­
chanical problems have had to be solved, and 
many members of the vacuum tube development 
group have contributed to the ultimate success 
obtained. In co-operation with the technical 
staff of the Vacuum Tube Shop, the special 
processes and tools required for the manufac­
ture of these tubes have been worked out so 
that the manufactured product is realizing the 
design capabilities of the tubes.

F. R. C. FINDINGS ON
VISUAL RADIO CORP.

(Continued from Page 20) to sort out the light intensities representing 
picture elements, sound elements and synchron­
ization elements. From here on the new sys­
tem is to follow usual methods. The light in­
tensities representing sound are to be made to 
'Vet upon photo-electric cells which in turn are 
to produce a variable electrical current to be 
converted into sound. The light intensities rep­
resenting svnclironization are to be made to 
Produce an ’ electrical current through the me- 
d|tun of photo-electric cells and this current

the receiver with the transmitter. The light 
intensities representing the original picture are 
to be used directly in making up the picture 
transmitted.

There are features inherent in the above de­
scribed system that appear to offer extreme 
difficulties in the way of practical application 
of the system. The angular displacement of 
corresponding apertures in the transmitting and 
receiving discs must be almost exactly the same 
at all times as a difference in position of as 
much as the width of one aperture would cut 
out the sound and synchronization light inten­
sities (Jobson. R. 21). As a matter of fact the 
amount of difference would have to be less than 
l/4320th of the circumference of the discs (R. 
22). Another feature, the apertures that ex­
pose photo-electric colls to light intensities rep­
resenting picture elements must be cut off at 
regular intervals while other apertures expose 
photo-electric cells to light intensities repre­
senting sound, and this cut-off must be sharp. 
The carrier current must go up sharply at the 
beginning of a dot or impulse carrying a pic­
ture element, or the transmitted picture will 
lack definition, and it must go down sharply 
as that impulse is cut-off for another impulse 
carrying sound transmission (Jobson, R. 23). 
If the cut-off is not sharp, the picture will lap 
over into the sound, and the sound will lap 
over into the picture, with resulting distortion 
in both (White. R. G4).

The applicant has a “balanced control unit” 
designed to maintain volume level without 
manual aid and to maintain close synchroni­
zation (R. 12). Neither the principles upon 
which this device is based or the manner in 
which it operates is disclosed in the evidence. 
Dn the other hand it appears from the testi­
mony of Edwin L. White, commission engi­
neer. that there is no known method of syn­
chronizing motors so perfectly that they will 
remain in step at every position (R. G3). Syn­
chronous motors which seem to be the nearest 
approach to a solution of the problem main­
tain average speeds but at the same time gain 
a little and lose a little from time to time, or 
in other words "hunt." due to mechanical iner­
tia.

It appears that the sharp cut-off involved in 
applicant's system would require a very wide 
frequency band, probably four times the band 
used in the ordinary strip scanning method 
(White, R. 61). The transmitter as designed 
would transmit some 43,000 dots a second (R. 
23). The current involved in producing 43.000 
dots a second would go through a complete 
cycle for each dot. that is from minimum to 
maximum and back to minimum. The mod­
ulation frequency would therefore be 43,000 cy­
cles, and on the basis of double side band 
transmission a band of S6.000 cycles would be 
required (R. 23). In addition to this basic 
frequency a number of harmonics would have 
to be added to give the sharp cut-off between 
picture and voice impulses. These would or­
dinarily add to the frequency band required. 
The applicant proposes to filter out all har­
monics necessary to keep within a 100 kilocy­
cle hand and then to superimpose any har­
monics needed to supply definition in the trans­
mitted picture on the modulated frequency in - 
the receiver (R. 24). No method by which this 
may be accomplished is shown. In this con­
nection it appears that the applicant has made 
no investigation to determine the effect of 
nearby carriers beyond the band actually oc­
cupied (R. 24).

It seems fair to state that the applicant’s 
(Continued on Page 31)
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THE ART OF COPYING BEHIND
(Continued from Page 21)

cult. If you have not received properly guided 
instruction in this connection, trying to learn 
to copy behind is wasted time and effort—just 
like trying to teach a child to run before he 
has learned how to walk. It cannot be done.

The ability to copy code at a reasonable dis­
tance behind should be acquired by every radio 
operator who is ambitious to advance in his 
chosen field for the reason that it not only ren­
ders reception much easier but he turns out 
a better, neater copy with a degree of certain­
ty never enjoyed by the operator who is com­
pelled to copy ‘•letter-for-letter.” Another im­
portant thing—such ability does more than any­
thing else to promote speed, and speed is es­
sential. We are living in the Speed Age—no 
effort is being spared to "speed up" everything : 
steamships, railroads, automobiles, airplanes 

every time we pick up a newspaper we see 
at a new speed record tine 1 ’

to illustrate our fundamental principle. When 
transmitting the word ‘•his" at, say ten wpm.. 
you make the four dits of the "it" as fast as 
you can. without cramping your arm or squeez­
ing the key, uniformly, thus (....) not like 
this (....) or (. . ..) or (. . . .) then you 
allow the space of four dahs to intervene be­
fore making the* "i" thus (..) not (. .) and the 
space of four dahs before making the "s” thus 
(...) not (. . .) or (. . .).

When you start out to send ten wpm speed, 
maintain that speed. Be consistent. If you 
allow the space of two dahs between two let­
ters, three dahs between two more and four or 
five between two more, your speed is inconsis­
tent. uncertain—irregular and hard to copy.

Bear in mind always that your sending speed 
is increased and decreased by the length of 
your spaces, not by the speed of your individual 
signals. At ten wpm., you will send the word 
"his like this—"li - -- -i--- - s.” At twenty 
wpm., you will send it thus—"h - - i - - s." 
At thirty wpm.. thus—"h - i - s." Beyond that 
speed you can soon b>nn< --—*--

.................. ,,, ----- ••• ^wmormity........ i.re many who are excellent in every wa„. ■•---• y- »• mcipie you will experience less diffl-Of course one accustomed to sending such a cully in receiving because you will have formed
conglomeration of dits and dahs. may eventually the right mental impressions of the signals,[earn to receive—a little. Hearing “et" he will It is quite obvious then that specific intelll- 
think maybe it is "a" and he will write it so. sent direction is necessary—a well graded
If he finds later that the word is "get" instead track for the railroad cars, a well defined ehn..-
of "ga" he will make the necessary correction pel for the river, and •>
unless he becomes bewildered arm ’■

andheld of endeavor 
"hat I tell you.
motive S6nd and writ«

instantly verify 

your hand.

Anythin,-: fVac

impedes . 
to telegraphing 
t'ons which we

manifested•i ea in.-..__,•

Muscle, nerve, brain, 
k of training or dis-

........ this functioning pro-
tin- physical operation necessary 

and results in annoying reac- 
usually term nervousness, how- 

Xervousness is an effect—not

31
The foregoing is for the purpose of conveving 

to you that poor concentration, lack of receiv­
ing. writing and sending ability, inability to 
copy a few words behind and make a clean, 
accurate copy, are effects, only. Trying to 
handle effects is futile. We must deal direet- 
lv with fundamental causes.

(To Be Continued.)

>ng is Mixi:)U,t,-n,ohil,“* “U‘- I »uc*k

Milling, for example) until you 
'•m it without "thinking c',nr.n V« the ac- lhat is skill. In other words, skill ^ Without 

quiivd ability to do a certain think. u . infr. 
having to think about it—swimming.
'having an automobile, talking, . ol-
‘he. etc. if you luid to think. «-"nsch>usl>. V 
V'er.vthing you do. it would requite ha ^ • 

dress yourself

"hh instinct, but w 
,u 1 hat is why many

Un'® ,n learn ,,Vlf We ouffht to lie. We don’t 
flt-p!-v- to he c.on,lf’ sleepy, thirsty, hungry,
h-n,. , "'hen prov, k£ied ,by tbo opposite sex, to 
Sluhdin° Contl »l thctd' -etc" but "1‘ do have to
.‘."‘tdimr dVfi-‘these instinctive urges. The out- f;(l man between the civilized, educat-
hht.,,1 •u}a the savage lies in the intellectual 

, '<-li eonirni rinsst ,u>ts- The savage exercises no 
^‘tilled .h i ’, Ho fiiils to understand, like an un- 
wfhts. why he should not have what he"him, , heie la ......... , for thought here,

the nature of this
__ .v- is much room•‘‘.'-‘h I cannot, because of t ' 1 ttele. dwell on consistently.

b.^y° loam to —
wCtii.o Process U‘1w,;aph- henco U a,\ int*t

- • When we succeed, through 
in tying it up with our in- 
what we term “second na- 

of our other acquire- 
process of co-ordina- 

code 
dits

most"’Jth^ralr-illg ’ :U,r°«gh ; ....... .................
{V:'h, y1, conscious0^!1 transmit and receive c 
Jhe letter as to how many c

i't-h
■h; and how 

and varying
many dahs make 
combinations for. k ? ,,w«. w«. i, comninauons

'lvt|ui'-ed r,kiil siinmvm,e ’skilk‘ci proportionately. 
, •'MinJ «the ahiliVi . n’eans we have not yet 
i aihcsi’ 11 a "hii n to co-ordinate our facilities.

for/. ,avuUi‘ l-?r-m.ss” manner to force un- 
jh;t u^"‘ a sava/rot0u?°/0rdinate is like trying 
Jhfthy’® hurt of „ chieftain to read, write and

ii,a,11hitious il ^ontleman.

W.9.9

That is why so 
become so nerv- 
under pressure,

F. R. C. FINDINGS ON
VISUAL RADIO CORP.

(Continued from Page 20) 
evidence does not show solutions for either of 
'he above problems. The applicants chief of 
operations testified, nevertheless, that the svs 
tvin had been developed to a point wherebv 
hoth sound and picture were being transmitted 
over the same wire, and received (H. .12). His 
direct testimony in this regard is qualified 
however, by a statement indicating that a com­
plete unit for radio reception of sound and 
picture had not been constructed, and also bv 
a further statement to the effect that their 
control board had only a picture monitor (R.

The frequency band from 2200-2300 kilocycles 
is designated in commission regulations. Para­
graph 31S, as available for experimental vis­
ual broadcasting on tin- condition that no in­
terference is caused with the radio service of 
any other nation on the North American Con­
tinent or in the West Indies. In this connection 
it is to be noted that the frequency hand from 
2200-2300 kilocycles is assigned to Canada and 
Newfoundland for general communication pur­
poses in the so-called North American agree­
ment, Treaty Series No. 777-A.

The proposed new station would probably 
liave an interference range of from 500 to 1.000 
miles (White. R. 50). Since applicant’s location, 
Watsontown, Pa., is only about 170 miles from 
the southern portion of Ontario. Canada, the 
operation of the proposed station would prevent 
tin- operation of Canadian stations at night in 
that part of Canada (R. 60). It also appears 
that it would he possible for the new station to 
cause interference with existing stations lo­
cated in Quebec (R. 59). There is one United 
States station licensed to use the 2200-2300 kilo­
cycle band. This station is located in Kansas 
(IItv Mo The distance from that location to 
Watsontown would probably prove adequate to 
prevent interference in the service area of
either station (R. 62)(Continued on Page .!.!)

iiiiimiiiiiiiiiuiiiiiiiiiiiiiiiiint:
UNIVERSAL = 

Protected Diaphragm Type S 
1933 MODEL “X” =

Here is microphone value S 
without precedent! A brand 3 

- new. 1.033 model, protected —
diaphragm type 2-button microphone list- r 
ing at onlv S10.00.' Exceeds every rea- — 
snnable requirement for quality perform- = 
-nice Mid, in addition, tills sensationally =2
successful Model "X" is now made dam­
age proof by the new. scientifically de­
signed diaphragm protection. Yet tlie list 
price remains at SI0.00.
UNIVERSAL MICROPHONE CO., Ltd.

424 Warren Lane 
Inglewood. Calif.. U. S. A.

HiiiiiiiiiiiiNiiiiiimiiimimnmmmmmiiiiiir;

66 CQ 99



A GRAPHICAL ANALYSIS
(Continued from Page 2»») 

line to meet the changed conditions. First, the 
plate voltage will practically equal the supply 
voltage because we have assumed a negligible 
D. C. drop through the impedance circuit. Thus 
with a purely inductive circuit, the plate volt­
age of 200 volts as indicated in Diagram 1
would also be the supply voltage required in­
stead of the values of 280 or 850 as shown.

However with the inductance and frequency 
such that the load impedance would equal 7580 
ohms, the other conditions as shown by the 
load line Hi and the inclination of Ri would 
be as indicated. The plate current and plate 
voltage would swing between the limits indi­
cated. If the inductive reactance of the load 
circuit is 4000 ohms then the conditions as in­
dicated in Ra will exist.

We know that in a highly inductive circuit 
such as the primary of a transformer or an out­
put choke, a varying current tends to reach an 
average value and to then vary around this 
point. Tf there is no distortion introduced in 
the output, that is, if the operating conditions 
are such that the plate current variations arc- 
symmetrical around the normal operating point, 
the average current during grid excitation will 
be the same as the plate current without ex­
citation. This is the condition approximated 
in Hi, Diagram 1. The operating point re­
mains unchanged.

Now. if we replace Ra, toon ohms, with an 
inductive reactance of the same value and 
swing the excitation voltage over the same 
limits. 0 to —100 volts, we will get considerable 
positive rectification, that is, the plate current 
peerages greater than the value shown at point 
v because the increase to 46 mils at z" is 
treater than the decrease to zero. Thus, while 
naintaining the constant bias of —50 volts 
.here is a slight rise in the average plate cur­
rent which, following the —50 volt bias line 
shifts the operating point to a slightly higher 
value of plate voltage. That is. at the point of 
the excitation cycle where the excitation volt­
age is zero, the zero point of the A. C. com­
ponent of plate voltage will be slightly to the 
right of point x. Tf conditions are such that 
negative rectification takes place, that is. if the 
D. C. component of plate current is less than 
the plate current without excitation, then the 
operating point shifts to the left and the zero 
value of the A. C. component of voltage is 
less than the steady value without excitation.

While for some purposes it may be desirable 
to actually determine the amount of variation 
of tin- operating point, it is usually sufficient 
to know that it does shift and the direction in 
which it shifts in order to compensate for the 
variation because this variation of point x in­
dicates distortion.

Tt will be seen that by the use of the load 
line and family of curves it is very easy to 
calculate the values of power output and sec­
ond harmonic distortion for all values of grid 
excitation voltage and for any desired range 
of load impedances. With a number of these 
values determined over considerable ranges it 
is a simple matter to show graphically just how 
the tube will operate under any possible con­
ditions. For example, with several values of 
load impedances, power output in milliwatts can 
be plotted against percentage of distortion, a 
separate curve being plotted for each value of 
load impedance. Or both the output in watts and 
the percentage of second harmonic distortion 
can be plotted against load impedance for a 
maximum value of grid excitation. Thus with­
out any previous knowledge of the operation of 
a certain tube or its suitability for a specific

purpose complete details of its operation can be 
obtained graphically from a single set of meas­
urements and the application of comparatively 
simple mathematics. One such set of curves 
is shown in Diagram 2 worked out ffom the 
characteristics of Diagram T.

An examination of this diagram ver** clear­
ly brings out a number of theoretical points 
which we have discussed. First, we see that 
the point of maximum power output is with 
an output load impedance of approximately 
4500 ohms. Therefore the internal tube impe­
dance. Hp. must b.- approximately 4500 ohms- 
The power output falls off rapidly when tin- 
load impedance is less than the internal tube 
impedance and much more slowly when Hi. ls 
greater than Hp.

Second, the point of minimum second har­
monic distortion is at approximately 1*000 ohms 
or 2Rp. This agrees with theory which states 
that the maximum undistorted power output 
is obtained with a load impedance equal to 
double the internal plate-filament impedance ot 
the tube.

The curves of Diagram 2 were plotted from 
values of power output and distortion calculated 
when the grid excitation was varied around 
point x from 0 to 100 volts negative, various 
values of Hi. being taken from 2000 chins to 
12.000 ohms.

It must be remembered that in the above dis­
cussion all values of grid excitation voltages 
were given in peak values. The effective or 
H. M. S. values are .707 times the peak values.

RADIO AT THE WORLD’S FAIR
(Continued from Page 22)

United Wireless; clippings or stories of the 
early days—all will do much to help with the 
story. And above all we need a storv, mul pic­
tures. and A SET OH TWO. describing the 
early amateur sets: (1) before 100!) and (2) m 
the period between 1009 to 1914 . . . the rock- 
crusher days . . . when radio was wireless. 
Who can help out with this? I expect an ava­
lanche of letters in reply to this, addressed to 
<1. IT. Clark. 158 East 24th St.. New York City.
5 ou wouldn’t fool me. now would you ! ! !

PIONEER RADIO OPERATORS A
(Continued from Page 9) 

could be done, and we were the boys who were 
qualified to try it, and just rarin' to go.And so tiio m.-~ • ■ -

the1 drawing room of 'uV'^l SGt "'(ls Waited “in 
ground "... *?* .the observation car. The

mg any unexpected nir, we,Tn.t ovcl'look-
3^ u!sU<when «
these tests ti,; So important were

March, 19 SS
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A MINIATURE COMBINATION 
TRANSMITTER AND RECEIVER

control u,(C°n,t nued from P:,S° 14) 
larger t-., 1 volun,e when receiving. The two 
grid tniiinVr>S .?"d. diaLs control the plate and
dials t "V * ‘ "visions are made to lock these
tcleer-1,,1, I il,v provided for the microphone, 
switch i,v ■ and bead set. A three position 

• a clever circuit arrangement, per-
lo telephone or telegraphinits instant switching to telephone or telef 

lor transmission or reception. .. ,.vo
Four Radiotrons are used in this *•« • ,

RCA 2:i0’s acting as oscillators for transmission 
or as oscillating 
when receiving; 
modulator when 
audio stag
2:50

super-regenerative detectors 
■ in RCA 281 which acts as a 
transmitting and as a second 

-81) used is • «-'n receiving, and another RCA- 
or as a si,,'.. lrst a»dio stage when receiving, 
or as an amPb'fier for voice transmission.

' l,(lio oscitPii„.. i*,,,. ri’u- i>■■>Msmis-sion.oscillator lor ICW transmission. 
- muni power output is about .2 of

Th 
watt.

'file powi
battery 

batu-
Pi 
fil 
Is

nit put

apply is obtained from a -special 
,.x; ibe overall dimensions of winch 
high by r>u.» wide by 18Vi" long. The

roxinVit, \v‘,Llu’biding the battery, weighs ap- 
bonent , bounds. This battery supplies 

is so dosifr'., j bias and microphone current. It 
•bate]v Vi, ed ‘bat each section has approxi- 
*r.ate‘th,. sa.nu’ life. This battery will «>P- 
ilnuons „..5,|.ull,I'i(-nt for eight hours of con­ight

course, for intermittent

b*Y^ry US.
ci;;;; iffai-ie ..s,. m tli it may

V'gth. I>..,‘ brass tubes of the correct 
in ti,'i\- \ . Us<! of sliders of similar tub-

tilse a"hal|,,|)',.<1’ lls sl"*wn in Figure
ing ;"ave "Hertz" antenna is used, con-

•ng

a 
foot

this
Vil*'buionlG l° lhe required dimensions. Here 

“Jot ehamr'.1. a1 1 ” is equivalent to about a 10 
in ||., , an antenna such as is commonly

i, “btenn- « broadcast band. Different types
l pi'Us or be used to meet the require-

Hr‘es. We i •u,e,u-s installations. Usually
yj'feed T'^apsiplsslon-linc of the volt-

1 lie cV-f’. fl‘,d to a half-wave “fiat top.”
about

of— ~i _ ... gjtlicr
gr,,dt*p good,la,!f ‘5,elevated ’the * range increases. 
sna»nd •statii,„CO"dlllons. -">n miles between a 
la- 'f'bed. giti*,, aad a plane have been readily 

>°ugh such distances are not to 
normal conditions.

tconditions apparently have no
irequencies. In one test, dur-

th! 'Pilesr ,i" d t,le range varies up to al 
*•11.1 lt‘r,ain ’’fading upon the topography 
XT„V*f the sparT1'UC^UaI 1‘iter fere nee. As eit

*hg ,lt these fi
si(..' Cs, Wer,. p clCL'u icai storm, no auu-
obv,„. during ,Y.a ,.' Xo difference in transmis 
fe,., v,‘d. Th, ''gilt and darkness has beer 
UseahiS ncu onlv* n1'’'' of course, no fading of 

T|ijde- J l,u‘ so-called ground wave a
betwVlV,111. bas been used for communi- 

aim .,0 Planes 1 , ,ln,,viMg automobiles—automo- 
equin.'f'twc-cn ' ,to Plan.—plane to ground 

isgs-s groups of' mounted men. This 
oeinjr successfully used for the

Chief0* . these Y,??tl.crews ln forest fire work. 
I'adi,, f'“'e ,.,lH '"incuts is installed in the
ec,u ' the nrr,„del, s Plan,- and by th

bed w/.u '\a'den can direct groui

rcl,.
‘•ith

use of
... .............—. ^round crews
• iniilar Transceivers and furnish

Fig. 8—C'oiupletc “Transeeiver” e(|iii])iueiit 
inouiiteil on tripod for Held service.

them with accurate information as to the area 
and direction of the fire’s advance, which could 
not be easily determined from the ground.

This equipment is most suitable for use by 
broadcast stations in picking uj, special events 
such as golf tournaments, etc., by the motion 
picture industry for use on location as aids to 
the motion picture director, for aircraft student 
instruction, railroad train communication be­
tween the front and rear ends of long freight 
trains, and particularly for use by police and 
fire departments as it provides a ready means 
of communication from the police cars to head­
quarters.

The above applications are but a few ot tlie 
new uses which are becoming apparent daily.

F. R. C. FINDINGS ON
VISUAL RADIO CORP.

(Continued from Page 81)
The applicant’s representative indicated a 

willingness to accept any frequency that might 
lie available. Also, an informal request for 
authority to do preliminary work with a 50 watt 
station was made in connection with the hear­
ing.

Conclusions nml lteeoniniendation 
The applicant has not made a strong showing 

as to technical ability or as to financial ability. 
The permit requested is obviously desired for 
tin- development of a particular transmission 
system. The evidence regarding that system 
does not show that it has been devel­
oped to a degree that would justify the commis­
sion in authorizing the construction of a sta­
tion. As a matter of fact the evidence raises 
a serious question as to whether the applicant's 
plan is workable. It also appears that the par­
ticular frequency requested is not available for 
use at applicant’s location.

In view of the foregoing it is recommended 
that the application of Visual Radio Corpora­
tion for a construction permit be denied.

R. II. HYDE.
Examiner

Submitted January 28. 1988.
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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 

SHOOTER'S MANUALSVolume II is the companion Manual to Volume I. Volume II 
contains all new information, none of which appeared in Volume I
and most of which will not be found in any other Manual published 
today.

If you own a copy of Volume I, you will want Volume II im­
mediately. Volume II shows diagrams of sets produced since the 
publication of Volume I ana the two Manuals together represent 
a complete diagrammatic history of radio receivers since the begin­ning.

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

Volume II has been prepared on the basis 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 incans, special notes, circuit peculiarities, voltage data and other important information. Special 
attention has been given to auto-radio, automatic record changers, superheterodyne converters— 
everything necessary to the successful operation of a service business.

SPECIAL—More Than 50 Pages of PoInt-to-Polnt Resistance Datn 
READY FOR IMMEDIATE DISTRIBUTION Buy it front Your Dealer—Sold vrlth 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. Schenectady. 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. ^ .
Electric & Radio Supply Co., Chicago. 111. Baltimore Radio, New York. N. Y.
Klaus Radio Co., Peoria, 111. TT T ‘r................
Mid-West Radio Mart, Chicago. 111.
Newark Electric Co., Chicago, 111.
Pioneer Auto Supply Co., Chicago, III.
The Swords Company, Rockford, 111.
Allied Radio Corp., Chicago, 111.
Chicago Radio Apparatus, Chicago. 111.
Grant Radio Co.. Chicago. 111.
Kruse Radio Co., Indianapolis, Ind.
State Radio Co.. Indianapolis, Ind.
Sidles-Duda-Myers Co., Des Moines, la.
P. O. Burkes & Co.. Louisville, Ky.
Schuler Radio Service. New Orleans. La 
T. F. Cushing, Springfield, Mass.
IT. Jappe Co.. Boston, Mass.
Mutty's Radio Labs., Boston, Mass.
Trade Contact Corp., .Boston. Mass.
A. R. Spartana, Baltimore. Md.
Mattson Radio, Baltimore, Md.
R. & M. Jtadio Co., Detroit, Mich.
Radio Distributing Co., Detroit, Mich.
Radio Specialties, Detroit. Mich.
Reno Radio Stores, Detroit, Mich.
Wedemeyer Radio Co.. Ann Arbor, Mich.
Lew-Bonn Company, St. Paul, Minn. Service Parts Co.. Inc., Abilene, T
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-Applcbee 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. General Radio, Inc., Seattle, Wash.
Bennetts Radio Supply, Perth Amboy, N. .1. Spokane Radio Co., Spokane, Wash. 
Jacksonfield Radio, Camden. N. J. Wedel Co.. Seattle, Wash.
Ferry & Smith, Newark, N, ,1. Foster-Thornburg Hw, Co., Huntington, W.v.
General Radio Shop, Newark, N. .1. 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. Roosevelt Co.. La Crosse. Wis.

If there Is no dealer near yon, order direct from us

II. L. Dalis. New York, N. Y.
Federated Purchaser, New York, N. Y. 
West Side Y. M. C. A.. New York, N. Y. 
Shaw’s. Charlotte. N. C.
Altken Radio Corp., Toledo, O.
Burns Radio Co., Dayton. O.
Goldhamer, Inc., Cleveland, O. 
Hughes-Peters Elec. Corp., Columbus. O. 
Kladag Radio Labs., Kent, O.
Lew Stores, Toledo, O.
Progress Elec. Co.. Cleveland, O.
Ross Radio Co., Youngstown, O.
Steinberg, Inc., Cincinnati, O.
Uncle Sam Stores, Akron, O.
United Radio Stores, Akron, O.
J. K. Gill Co., Portland. Ore.
Johnson-Weller Co., Inc., Portland. Ore. 
Cameradio, Pittsburgh, Pa.
Hall’s, Harrisburg, Pa.
Keystone Radio Co., Philadelphia. Pa. 
Radio Elec. Service Co., Philadelphia, Pa. 
M. & H. Sporting Goods, Philadelphia, Pa. 
W. H. Edwards Radio Svc.. Providence, R. I. 
J. L. Perry, Nashville. Tenn.
Service Parts Co., Inc,, Abilene, Tex.

________ ucni juu, nruer aired I

RADIO TREATISE CO., Inc. 1440 Broadway 
NK>Y lOHK CITY

“/ SAW YOUR AD IN CQ." Tell Ms U, our advertisers, it helps all of

It s Worth Money To You
Copy 3 to 6 words behind easily without breaking. Make a perfect copy of WNU 
press with pencil or “mill.” Cut a mimeograph stencil accurately, direct from 

NU, WHD, KUP or any press station without having to recopy.

LET CANDLER SHOW YOU HOW TO DO IT!
The CANDLER SYSTEM COURSE in HIGH­
SPEED TELEGRAPHING trains you scienti­
fically to read code as you read a book or 
listen to some one talk, by developing your 
“SOUND CONSCIOUSNESS.” It trains 
you to transmit by hand or “bug” as easily 
as von talk by developing your arm and pow­
er of CO-ORDINATION.

Champion Operator Is Candler Trained 
The fastest Morse and Radio operators of 
all time, including the present champion, Me- 
Elroy, have been trained by the CANDLER 
SYSTEM METHOD. This specialized train­
ing takes you out of the crowd and puts you 
in a SELECT CLASS where competition is 
less keen and .jobs are more plentiful.

The cost of this specialized training is so 
small and the terms so easy that no ra lio 
operator, who is ambitious to excel in his pro­
fession, can afford to try to go on without it. 
Why waste valuable time in waiting and 
“wishing” for something that will never 
happen sc long as you remain in the mediocre 
class of radio operators?

Send for Free Book
The CANDLER SYSTEM will place you in 
the front ranks of leadership as it lias thou­
sands of others. Don’t delav one dav. A 
BOOK OF FACTS FOR RADIO OPERA­
TORS, .just off the press, will be sent to you 
FREE for the asking. It tells you the whole 
amazing story.

CANDLER SYSTEM CO., Dept. 63, 6343 S.Kedzie Ave., Chicago

Sending is EASY Improved MARTIN vibroplex jj
With the

Easy-Working 
Genuine Martin No. 6

New VIBROPLEX
R0B- -

Black or Nickel- I A 
Colored, * • Plated, V*5

——_Special Martin Radio Bug—Extra 
The smoothest, easiest-working bug on the large, Specially Constructed Con-
mni'lrnt n__,_ , _ “
xne smoothest, easiest-working bug on the Lugo, Special^ U01‘^

Plated, $19

— —'J uv J.S*
Makes sending easy.

Black or <1* 1 H Nickel- 
Colored, V 1 •

$25
Old Vibroplex accepted as part payment 
Remit by Money Order or Registered Mail'urea, 'tr — • FlntoA w ^ v-tuatea, Remit by Money Order or Itegis

THE VIBROPLEX COMPANY, Inc.
825 Broadway, New York City

Cable Address: “VIBROPLEX” New York

*AIV YOUR AD IN CQ” Tell this to our advertisers, it helps all of us 35
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EVERY RADIO MAN WANTS. 

FIRST PRINCIPLES 

OF TELEVISION 

Br A. DINSDAJ,E 

Columl•ht Hroutlcasting y tein 

NILSON AND HORNUNG-Radio 

Opera.ting Questions and Answers 

By Arthur R. Nil ·on, Lieutenant 
(TPchnici t) (Communications) . S 
l\. R. (Retired). and J. L. Hornunl{, 
Radio Instructor, N w York niv�:·­
sity. Fourth edition. 356 pag s, 5½x 

Contents 8. % illustrations ................ $2.;.o 

Introduction. Ele1nen1tary Consider­
alions. L�ight-Sensitive Devices. on1e 
Early Tel vision Exp rin1ents. 'l'hc 
Jenkins, Baird and Bell Systems. Meth­
ods of Synchronism. Ima� Structure. 
Transmission Channels. The Present 
State or th J\ rt in <:crman:r, in En ,._ 
land and in A meric,i. M chanical Sy:;­
tem . Cathode I ay Systems. Con­
clusions. Index. 

241 pagt'S 5½x ½ 

This book g·ives o,,er 600 que Lions ancl 
an.·wers cov rino- all radio opcraltll" 
Ii ·ense exan1inations. Questions are 
typical of thos used on xamination.·; 
answt'rs are full and "' 11-illustratccl. 
This c-dition has heen c•nlarg('d to in­
clude information on hroad('asling. n1a­
l'inP, a •ronaui..ical, poli('C and nmateur 
radio operating �nd contains n,any 
nL'\V question:-; and answers on new 
1 n1 nsmitt rs, new rc1dio laws and li­
CL•nRc regulations, etc. 

EXPERIMENTAL RADIO 

ENGINEERING 

By ;JO.IIS H. :lfOltECltOF'I' 
l'rofessor· ol 1-:1tw1 rkal .En -"i11ccri11g 

Col II m hia uhrcrsity 
"Students of radio ancl those int resled in reducing 
to practice lheir theoretical kn wlcdg·e of radio will 
tlncl this last book ol Morecrot't's of -rcM value."­
Journal ol W ·tern Society or Engin ers. 

.3.'l.ii £ages IL-x.9 -2tlce_$3.;;o 

}IUY_EI{ & WOS'l'ltEI. 

Jtaclio JrancllJool, 

Including Television and 
Sound Motion Pictures 
by .James A. Moyer, Di­
rector of University Ex­
tension, il]a ·sachusetts 
Department of Educa­
tic,n; Member of Fed­
eral Commis ·ion on Ra­
dio l�ducation, and John 
I•'. w·ostrel, Instructor in 
Radio Engin ering and 
·upervisor in Charge of 

Indu ·trial ubjects. Di­
,·ision f University Ex­
ten ·ion, Massachusetts 
Department of Educa­
tion. 8&G pages, 6½x8, 
650 illustrations, flexible 

$6,00 

THESE ARE 

BOOKS YOU NEED 

R<1dio Traffic Manual and Operating 
RegulH.tions, by Duncan e· Drew .. $2 00 

How to Pa ·s U. S. Gov'L n.,wio Li-
r:ense Exan1i11at ions, by Dun an c· 
D�w ............................. �O 

Principl�s o[ ·rtadio ommunicalion, 
by .J. H. Morecroft . . . . . . . . . . . . . . . 7.;;o 

El 111 nts of Radio Comn1unicalion, 
b.v J. H. Morccrnft . . . . . . . . . . . . :LOG 

Radio: Beam and Broadcast, h�· A. 
H. Morse . . . . . . . . . . . . . . . . . . . . . . . . . r..OO 

The Radio Manual. by George E. 
Sterilng . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.00 

Photocells and 'r:h ir Application, I y 
V. K. Zworylon . . . . . . . . . . . . . . . . . . 2.50 

Radio Telegraphy and T Jephony, by 
Duncan e Dr w . . . . . . . . . . . . . . . . . 7.60 

Principle· of l,adio, by Keith Hen-
n :y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.50 

Radio Fr qu�nc.v bl ctri al llleas­
urement •. by Hugh A. Brown . . . . 4.00 

n.aclio Engineering, by F. E. Tern,an 6.00 
Practi al Radio Telegraphy, b.v Nil-

son and Hornung . . . . . . . . . . . . . . . . 3.00 
1Vc will get HUY IJ00k ·11111Jlishccl 01' any 
group or hooks and ship under one cove� 
H JlOSsilJle, within 2,1 1,ours alter receipt 
or your orcler. Give com11lel'c title anti 
a.uthor's name, a.nd if possible publisher. 
1Yrlte your name and n1ldress clearly, or 
print lt to make no dou11t. 

SEND CHE K OR MONEY ORDER 
ONLY. DO NOT SEND C&SH 

BOOK ·DEPARTMENT, Qg MAGAZIN co., 
112 W ust 13th Street New York, N. Y, 


