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SMALLER . . . METAL SEALED 
Solar MINICAP tubular Dry Klectrolytic Capacitors mark 
more than an aavance in an art. They occupy less 
space, have longer life because of permanent sealing 
and are more convenient to use. Costing less to pro- 
duce, they are sold at prices offering new economy . . . 

in line with the times. 

Make use of their 
INBUILT QUALITY. . . OUTSTANDING UTILITY 

Details upon Request. 
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NOW is the time to prepare for 

the good business that is bound 
to follow ten years of bad. 

There has never been a better 
opportunity to test those mater- 
ials that make up the heart of a 
radio tube ....and 

cast aside inferior products! 
It is not yet too late to adjust 
your schedules to the use of a 
metal that stands alone in 

Purity, Uniformity and Dependability 

and align yourselves with those 
who 

SURVIVE with SVEACOTE 

Prompt Shipments from Stock 
in all standard sizes 

Swedish Iron & Steel Corporation 
17 BATTERY PLACE NEW YORK, N. Y. 
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it pays to use 0 %(t 
0 1.1 r---- 

cable and cord sets 

Manufacturers who try Holyoke wire buy Holyoke wire. Price alone is not 

the reason, for Holyoke has always been known as the qualify wire supplier. 

Twenty -five years of wire making experience: 

turing facilities, backed by far sighted 

of the industries we serve. 

Radio and communication devices (and component parts) are 'critical', 
efficient and accurate. Proper materials including wires, of course, must be 

employed in their making to eliminate rejects and avoid breakdowns which 

cause increased production costs. 

Holyoke engineering co- operation, a basic part of our sales plan, has proved 

profitable to scores of leading manufacturers throughout the world, who, 

having tried our policy, find it most satisfactory. When designing any product 

that employs wire in its making, avail yourself of Holyoke's engineering 

assistance. It pays! 

modern, adequate manufac- 
research has kept Holyoke abreast 

RUBBER COVERED "RIP" WIRE (with Gilbert Plug( 

Samples and Quotations 
Cheerfully Submitted 

HOLYOKE WIRE & CABLE CORPORATION, 730 MAIN ST., HOLYOKE, MASS. 

Holyoke Wire & Cable Corporation 
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WITH THE ED 

FCC HEARINGS 

IN VIEW of the petitions of several broadcast 
stations, the Federal Communications Com- 
mi,sion has decided to postpone indefinitely 
the hearing on the applications for a perma- 
nent increase in power to 500 kilowatts and 
to postpone until June 6, 1938, the hearing 
originally scheduled for the sixteenth of this 
month on Rule 117. Further, since an en- 
tire draft of new regulations for standard 
broadcast stations has just been completed, 
the Commission has decided to broaden the 
scope of the June 6 hearing to include all of 
the new regulations. 

The Commission has indicated that this 
action is intended to conserve expense and 
time on the part of those interested in the 
question of high power as well as to facilitate 
progress in the industry as a whole. Since 
practically all stations are interested in the 
500 -kw problem as well as the new regula- 
tions, and since many questions of economic 
character are involved, the FCC felt that un- 
necessary effort on the part of all concerned 
could be avoided by this procedure. 

While the draft regulations, according to 
the Commission, are designed to facilitate 
constructive progress in the art of broadcast- 
ing and are intended to permit the applica- 
tion of the latest technical advances, the 
Commission considers these draft regulations 
tentative and subject to change as a result 
of the June 6 hearing. 

It is interesting to note that the applica- 
tions of WLW, for renewal of special ex- 
perimental authority to operate on 500 kw, 
and WHO, for a special experimental per- 
mit to operate on 500 kw, will be heard 
immediately after the close of the hearings 
on rules and regulations. 

While the problems to be considered at 
these hearings are far from being simple in 
nature, it is to be hoped that the results will 
not be such as to retard engineering progress 
for a questionable economic gain. 

NAB PROGRESS 

REORGANIZATION seems to have put new life 
into the National Association of Broad- 
casters. Membership has reached an all time 

4 COMMUNICATIONS FOR MAY 1938 

high of 434 stations, 340 of which have al- 
ready qualified under the new dues schedule. 

With assurance of support, the NAB 
Board of Directors have made three appoint- 
ments to the permanent headquarters staff, 
and have formulated definite plans for the 
Association's activities during the next few 
months. 

Search for a permanent head of the or- 
ganization is progressing and the Executive 
Committee will continue its investigation of 
candidates and report to the Board at an 
early date. 

In the meantime, the Association is mak- 
ing plans to represent the broadcasting in- 
dustry at the June 6 hearings of the FCC, 
as well as at the hearings on the Celler and 
Chavez - McAdoo bills. 

IRE CONVENTION 

PLANS are progressing rapidly for the annual 
convention of the Institute of Radio En- 
gineers which is to be held at the Hotel 
Pennsylvania, New York City, on June 16, 
17 and 18. While the final program has not 
yet been released, the technical sessions are 
expected to be outstanding. Registration at 
the convention is expected to reach an all 
time high, and all members as well as non 
members have been invited to attend. Fur- 
ther details will appear in the next issue. 

SECRECY IN POLICE COMMUNICATIONS 

AS WE HAVE often pointed out there is noth- 
ing to prevent a criminal at large from trac- 
ing the activity of a police force by listening 
to the police radio broadcasts. It would 
seem that the efficiency of police departments 
might well be improved if more privacy were 
maintained. 

"Scrambled speech" has been employed 
for certain types of marine radio telephone 
services for a number of years. While the 
circuits used for this service are probably 
too costly and complicated for police use, 
some simple system of phase inversion might 
be employed. 

In any case, we believe that the manu- 
facturers of police radio equipment might 
well give consideration to the matter. 
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FIFTY YEARS OF I riS T It l' 1I H 11 T I. I: A II I; It S 11 II' 

T'EAT 

Io k e 4-4 / 
HIS month, the Weston Electrical 

Instrument Corporation begins its 

second half -century of leadership 
in electrical measurement. Naturally, 

it is an occasion justifying legitimate 

pride and self-satisfaction. 

Yet, for this very reason, fifty years can be a dan- 

gerous age. The temptation to dwell upon past achieve- 

ment can harden the arteries of progress. At fifty, the 

will to challenge tomorrow's needs and tomorrow's dif- 

ficulties vigorously and open -mindedly -as a youth with 

nothing to lose would challenge them - frequently 

grows weak. 

There is one very good reason, however, why the 

beginning of a new half - century still finds Weston 

a typically young organization in its attitude toward 

new industrial wants, new methods for meeting them, 

and new techniques of manufacture. From the time 

when Dr. Weston sketched the design for the first 

Model 1 instrument, pioneering became a deliberate Weston 

policy. Before the phrase "industrial research" came into 

the language, Weston engineers were busy at it! 

Now, after fifty years, pioneering has become an 

ingrained habit at Weston - unaffected by the rush 

demands of boom -times or the curtailments of leaner 

periods. So far this year, for example, four fundamental 

instrument improvements are going into production. 

Three more are in the test stage. A half -dozen others are 

on the drawing boards of the engineering department. 

That is why, át the half - century mark, Weston is 

not stopping to "point with pride" at what has been ac- 

complished in its first fifty years. Rather, we ask with 

a youthful enthusiasm we see no reason to suppress: 

Watch what Weston is doing ... will continue doing 

... all during the next! ... Weston Electrical Instru- 

ment Corp., 612 Frelinghuysen Avenue, Newark, N. J. 
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HIGH-VOLTAGE 
APPLICATIONS 1 

Mass- produced Aerovox oil ca- 
pacitors and high - voltage mica 
capacitors combine quality with 
low cost. 

Likewise the complementary line 
of A E R O V OX essential wire - 
wound fixed and adjustable re- 
sistors. 

So in designing that transmitter, 
heavy -duty power pack or high - 
power amplifier, simply specify 
AEROVOX condensers and re- 
sistors for lowest first and last 
cost. 

CORPORATION 
70 Wastanton 51. Brooklyn N. Y. 

IN C. ADA AEAOYOY CANADA. WnIMd NumlYan. Ow. 
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COMMUNE 
FOR MAY, 1938 

'MONS 

HOME NEWSPAPERS BY RADIO 

By FRED C. EHLERT 

FINCH TELECOMMUNICATIONS LABS., INC. 

RADIO FACSIMILE transmission, singled 
out by the President's National Re- 

sources Committee as one of thirteen 
inventions which carry vast potential- 
ities for economic, social and cultural 
change, recently assumed general im- 

portance as a new form of wide -scale 
radio newspaper service for the home. 

Many broadcasters already have in- 

augurated an experimental facsimile 
service to homes in their service areas. 
Regular broadcasting frequencies are 
employed using full power between mid- 
night and 6 A. M. Stations which have 
been licensed by the FCC for facsimile 
transmissions include W SM, Nashville, 
KSTP, St. Paul, WHO, Des Moines, 
WGN, Chicago, WOR, Newark, WGH, 
Newport News, WLW and WSAI, Cin- 
cinnati, WWJ, Detroit, WCLE and 
WHK, Cleveland. In addition, many 
other stations have applied to the FCC 
for similar facsimile broadcast permits. 

These developments give national 
significance to rapidly- forming back- 
ground events which by many are be- 

lieved to mark the beginning of a vital 

The home facsimile receiver with cover 
removed. 

new form of public service, comparable 
to sound broadcasting in its broad social 

aspects. Simultaneous national distribu- 
tion of short news bulletins and photo- 
graphs, received in homes in concise, 
printed form, becomes a possibility of 

the near future. New employment op- 
portunities for writers, artists, pho- 
tographers and advertisers, as well as 
for radio technicians are predicted since 
broadcast facsimile copy may include 
along with straight printed matter, pho- 
tographs, illustrated advertisements, 
comic strips and other condensed fea- 
tures formerly restricted to newspapers 

Block diagram of the Finch radio 
facsimile system. 

'COPY' - PAGE BEING TRANSMITTED 

PHOTOCELL HOUSING 

LAMP HOUSING 

OBJECTIVE LENS 
FOR EXCITING 
LAMP 

AMPLIFIER 
CAM 

MOTOR 
GEARBOX 

CARRIER 
GENERATOR 
(TWO TONE) 

GLOCK DIAGRAM OF FINCH 

RADIO FACSIMILE SYSTEM 

RADIO 
RECEIVER 

RADIO 
TRANSMITTER 

SYNCHRONIZING 
'COPY' -PAGE BEING RECEIVED 

SIGNAL SELECTOR 

PAPER 

SIGNAL TRANSFER 
SWITCH 

MOTOR 

Nvhich radio facsimile will, because of 
space and time limitations, serve only to 
supplement. 

One of the reasons for the sudden 
opening of the "home" facsimile field is 
the recent development by Finch Tele- 
communications Laboratories, Inc., of 
a simplified automatic facsimile sys- 
tem invented by W. G. H. Finch, 
President of the laboratory, who in 
1935 resigned a post as Assistant 
Chief Engineer of the FCC to complete 
his facsimile devices on which he has 
worked for many years. 

The Finch system now used by the 
stations previously mentioned employs 
compact "home" receiving equipment 
which is attached to any ordinary broad- 
cast receiver. Thus connected, the user 
tunes in a broadcasting station equipped 
with a facsimile transmitter. There- 
after, control signals transmitted by the 
broadcasting station automatically ef- 
fect unattended continuous printing of 
photographs, news bulletins and other 
copy on paper 4 inches or two news- 
paper columns wile. Plans for the ex- 

Front view of the home facsimile 
receiver. 
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Crowd's Nazi Solute 
Returned by Windaar 

Ne Raises Nis Arm in Answer te Cheers, but: 
Duchess Just Nods and Smiles 

at Hotel Door 
!.. h_ rr-..t_.. ..v__ 

BERLIN, Oct. Imo. --Thf Duke ni iti-indaar, reap ndínsr to shouts of "Heil'" from Nazi admirers before his Betel,. raise{ his arm se+pral times today in the Nazi salute. Hie Baltimore-born Dltcheas, who accompanied him, contented. herself with nodding and smiling to the lop who cheered them. 
Titctugh a visit to Berlin's biggest brewery wean ca for reason/ unknown, it was a big morning in the Dube' inspection of industrial and social conditions in Germany, with particular attention to bowing. he new ntexert in life. The Duke Ynape ete<t. Inv% kht e - - 

Duchess. the Nast rtíere head.; The hundreds of employees c were title the great O&au 
rsck 

trkì w #nterassed n $ mail 
h b /ant ad +11* Rllcbàn they *mined a eriders And keel e 

0 

A news item received in the living room over an ordinary radio receiver. 

perimental period, which will be of a 
"proving ground nature," call for the in- 
stallation of trial receivers in selected 
homes within the service area of the 
stations at the broadcasters expense. 
Transmissions during the initial period 
will be made during the early morning 
hours when the average radio receiver 
otherwise is not employed. Automatic 
time clocks turn the radio on and off at 
specified intervals. The result as antici- 
pated is a tabloid form of a radio news- 
paper ready at breakfast. 

Radio facsimile transmission as a 
communications medium is not new. It 
has been used commercially for years 
sending news pictures and other copy 

across the Atlantic. Lately, with the 
tremendous demand for speedy distribu- 
tion of news photos, press syndicates 
have installed nation -wide networks of 
wire facsimile apparatus which daily 
flash important news pictures between 
principal cities. However, facsimile ap- 
paratus used in such applications has 
been relatively expensive and compli- 
cated, often requiring the services of 
trained engineers or other technical 
personnel in their operation. 

In the Finch radio facsimile system 
both major problems of synchronization 
and automatic electrical recording have 
been solved in what is believed to be a 
practical way. Synchronization is ef- 

fected by two simple control units. One 
is a tiny electro- magnetic governor at- 
tached to the motor that drives the home 
recording machine in such a manner 
that it holds its speed as a substan- 
tially constant value. The other is a 
sensitive electro- magnetic clutch. This 
is operated by what is termed a "selec- 
tive synchronizing pulse " -a low -tone 
radio control signal of extremely short 
duration which is sent over the air and 
starts the recording machine at exactly 
the right time. This pulse also keeps 
the receiving machine in exact step with 
the transmitter throughout the printing 
period and stops the machine when the 
station goes off the air. The required 
broadcasting frequency band necessary 
to transmit facsimile signals is 5,000 
cycles maximum. 

The facsimile transmitter now em- 
ployed by the broadcasters in their ex- 
perimental service employs a scanning 
machine in which copy to be sent over 
the air is inserted in what is termed the 
"copy head." 

This holds and advances the copy in 
front of the "scanning head," consisting 
of a small electric bulb, lens system and 
photocell. Light from the bulb is 
focused, as a small spot, on the surface 
of the paper carrying the copy and the 
reflected light is picked up by the light - 
sensitive photocell. The scanning head 
is moved from side to side by an electric 
motor so that the spot of light traces a 
series of parallel paths across the copy 
which is moved upwards through a dis- 
tance equal to the diameter of the light 
spot at the end of each scanning stroke. 
In this manner, the entire surface of the 
paper is scanned, line by line, one hun- 
dred lines to the inch, the black, half- 
tone and white areas reflecting to the 
photocell. Varying amounts of light 
ranging from minimum to maximum. 

Diagram of connections between radio receiver and facsimile recorder. 

Radio Receiver 
Plate of 

Power Amplifier 

Receiver 
"Off -On" 
Switch 

L' 

Facsimile I Facsimile 
__Coupling I 

,Disconnect Switch 
-- Condenser y --'- 

' 

o, 

41 
t 

Break Voice Coil 
Lead and Insert 
Speaker Cut - 
Out Switch -D [ :g H - 

1 

1 I 

1 J 
1 

J 

i - I Ground of \s--' -Radio Receiver 
I 

i -- Speaker Cut -Out Switch 
I 

- - -- -110 Volt A.C. Cord from 
Radio Receiver 

Facsimile Motor 
` and Rectifier Switch 

Detail of Coupling Method 
Showing Wafer Adapter 

Base __* 
of Tube 

U UHU JU U, Coupling Cond. 
Wafer Adapter ( Plate Connection) 

- 110 Volt Cord i from Recorder 

Rectifier 
Unit - ---- - --* 

Facsimile 
Recorder 

1 
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PHOTOCELL 
HOUSI N.G 

LENS LAMP HOUSE 

Showing location of parts in "Copy Head." 

These variations in reflected light effect 
a change in the amount of electric cur- 
rent flowing through the photocell which 
in turn controls the loudness of a high 
pitched whistle -like tone. The tone, 
called the "facsimile carrier" with its 
rising and falling sound characteristics, 
is then applied to ordinary broadcast 
amplifiers. These deliver it to the radio 
transmitter in the same manner in which 
sound broadcast signals are handled. 
No adjustments are necessary to attain 
maximum definition other than the 
optical line -up, bias and carrier -tone ad- 
justment. Any conventional receiver 
tuned to the frequency of the transmit- 
ter will then pick up the signal. 

However, in order for the broadcaster 
to utilize these signals he must have a 

recording machine to convert them back 
into their visible equivalents on paper. 

The Finch "home" facsimile recorder 
is used for this purpose. It is self -syn- 
chronizing, an important advantage, 
which means that a recorder may be 
located in one state and the transmitter 
in another : meaning that the system 
does not have to depend upon the 
local power lines for synchronization. 
Recorders are made available for a -c 
or d -c operation, or for battery supply 
for farm use. 

The automatic recording machine in 
many ways is similar to the scanning 
instrument. What is termed a "receiv- 
ing copy head" holds the dry processed 
electro- sensitive recording paper which 
is fed as a continuous strip two news- 
paper columns wide from a roll carried 
in the lower part of the machine. A 
recording stylus .010 inch in diameter 
is then moved by a small electric motor 
from side to side across the surface of 
the paper, forming marks on the paper 
corresponding in position and quality to 
the elements of the copy at the trans- 
mitter. When the incoming signal is 
loudest the line traced is darkest, when 
it is weakest no trace is formed. At the 

With closed cover scanner is noiseless in operation. 

end of each of these recording strokes 
the paper is moved up by an amount 
equal to that of the width of each line 
element. By means of extremely short 
low -tone signal impulses sent out by the 
transmitter just before the start of each 
recording stroke and by the use of a 

small motor turning at a predetermined 
speed the recording stylus moves across 
the paper in step with the scanning head 
of the transmitter, recording copy in its 
proper position. In this manner the 
recorded copy is built up line by line to 
appear as a duplicate of the original. 
One hundred lines will build an inch of 
type, or at the operating speed of the 
present machine a two column news- 
paper at the rate of five feet per hour. 
Increasing use of the machine will lead 

o 

s 

s 

s 

s 

Ell 

to requisite refinement.. It is not im- 
practical to hope for a newspaper of five 

columns in the near future. This is the 
tabloid size and the most efficient read- 
ing organ the newspaper profession has 
produced. 

The actual home recording machine 
consumes about 100 watts and contains 
its own rectifier unit. It can be made to 
sell under $50.00 in mass production and 
is small enough to be housed as a com- 
plete unit in a small cabinet approxi- 
mately a foot square. It may be con- 
nected without auxiliary amplifying 
equipment to the output circuit of any 
broadcast receiver having a power rat- 
ing of four watts or more. A switch 
in the loudspeaker circuit is then em- 

(Contin ued on page 35) 

News item with photograph as received in the living room. 

Purchase 
of a 

65 -karat 
emerald, 

the finest gem 
of it kind, by 
the socially prote 

Mrs. 
T. Wallace 

Orr 
of Bermuda, 
was revealed 
yesterday in 

New York. 
The stone, 
valued at 
$250,000, 
formerly 

belonged to 
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GENERAL PURPOSE AUDIO AMPLIFIER 

THE GENERAL -PURPOSE high- quality 
audio amplifier described in the follow- 
ing article should prove of interest to 
the audio engineer. It is the aim of this 
article not only to describe the con- 
structional details, but to go into de- 
sign considerations as well. The gen- 
eral specifications are given below. 

GENERAL SPECIFICATIONS 

The power output is twenty -four 
watts, and is furnished by two 6L6 
tubes operating in push -pull (Class 
AB1). The gain of the amplifier is 

over 100 db when an input transformer 
is employed, or about 80 db when the 
input grids are connected through 250 - 
ohm resistors to ground ( 500 ohms bal- 
anced input impedance). A pair of 6L7 
tubes furnish volume expansion, and 
the amplifier is push -pull resistance - 
capacity coupled throughout, to reduce 
the expense and yet insure flatness of 
frequency response. The latter can be 
made flat within 1 db from 30 to 15,000 
cycles, depending upon the quality of 
the input and output transformers, or 
upon the latter alone, if the former is 

By ALBERT PREISMAN 

RCA INSTITUTES, INC. 

TABLE I 

STAGE TUBE 

PLATE 
CURRENT 

PER 
TUBE 
(Ma.) 

SCREEN 
VOLTAGE 

BIAS 

6F5 0.30 -1.7V. 

2 6 L7 0.4 
(No Eapansfon) 

90 V. -8.0V. 

3 6C5 3.9 -8.0V. 

4 6L6 43.0 300 V. -28.0 V 

omitted and the 500 -ohm resistance in- 
put used instead. 

The volume expansion can be ad- 
justed to as high a value as 30 db ex- 
pansion for a 30 db change in input 
signal level, and provision can be made 
for controlling the "release" time of 
the expander circuit. Moreover, if it 
be desired to operate the amplifier as a 
fixed -gain unit the expander circuit 
can be shut off, and the gain of the 6L7 
stage adjusted manually to give the am- 
plifier any fixed gain desired. 

Another feature is the use of inverse 
feedback for the last two stages. This 
is of the voltage type, and results in a 

low output impedance even though 
high- impedance 6L6 tubes are employed, 
as well as reduction in harmonic dis- 
tortion and improvement of frequency 
response. 

GENERAL ANALYSIS OF CIRCUIT 

The design of such a high -gain am- 
plifier involves the danger of regener- 
ative feedback and oscillation. To ob- 
viate this as much as possible, two sep- 
arate power supplies were employed: a 
360 -volt for the first three (voltage - 
amplifier) stages, and a 400 -volt for 
the last (6L6) stage. Since the plate 
current of the latter varies appreciably 
with the signal level, and is, moreover, 
large in value, it was felt that the 
twenty -five to twenty -eight volts bias 
for the latter be best obtained from the 
voltage drop across a portion of the 
bleeder of the 360 -volt supply, since this 
feeds substantially Class A stages. If 
the bias were taken off a bleeder in the 
400 -volt supply, it would either vary 
too much with signal level, or else 
would entail too great a bleeder cur- 
rent to steady it, and thus run up the 

Fig. 1. Schematic diagram of the audio amplifier. 
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I 

2 

2 

Curve No. I - 500n Input direct to Ist stage grids Input Level- -44 DB. 

Curve No.2 - Using input transformer 
Input Level = -67 DB. 

cost of the 400 -volt supply. The 6L6 
screen grids, however, are operated 
from a bleeder in the latter supply, 
since the bleeder current can be kept 
within reasonable limits and yet appre- 
ciably exceed the screen current and 
thus prevent the variations in the lat- 
ter, with variations in signal level, from 
affecting the screen -grid voltage. 

The power supplies are mounted on a 
separate chassis to prevent generation 
of 60 -cycle hum by flux linkage be- 
tween the power transformers and am- 
plifiers input transformer. Even so, the 
latter should be thoroughly shielded 
with a heavy iron and copper case, and 
should be preferably of a hum -bucking 
construction. This is important because 
the input transformer may pick up hum 
not only from the power -supply trans- 
former, but from any other a -c source, 
particularly a phonograph motor located 
near it. 

The next problem is that of the vol- 
ume- expander stage. The first question 
is as to whether it is to be of the single - 
side or balanced type of stage. In a 
previous article' the author pointed out 
that two variable -mu tubes having para- 
bolic characteristics, when operated in 
push -pull, were capable of giving dis- 
tortionless amplification, and at the 
same time volume expansion. (This 
implies that the two tubes remain bal- 
anced for all values of expander grid 
bias.) While the 6L7 tube has hardly 
a parabolic characteristic, for small am- 
plitudes of grid swing its dynamic 
characteristic may be regarded as such, 
and hence should give no appreciable 
distortion when in balanced operation 
with another such tube. Indeed, even 
in single -side operation it is practically 
distortionless for small grid swings, 
which implies that even a linear charac- 
teristic is a fairly close approximation. 
However, it was felt that balanced op- 
eration was preferable here as insuring 
low distortion, and was therefore 
adopted for this amplifier. 

The next question was as to which 
stage should furnish the expansion. 
The preceding analysis indicated that 
it should be a low -level stage. How- 
ever, if the expansion occurred in the 
first stage, then the side amplifier, 

DB. 

+5 

o 

Wo WOO 30,0 
Frequency - Cyclrc r, r Sec. 

Fig. 4. Frequency response -output at 1.000 cycles = + 33.3 db. 

which rectifies a portion of the signal 
and uses the resulting d -c output to 
vary the bias of the expander grids, 
should bridge off ahead of this first 
stage, or at the very input terminals. 
This would necessitate a high gain 
in the side amplifier in order to obtain 
the requisite rectified d -c. In order to 
avoid this, a practical compromise was 
made, and the 6L7 tubes placed in the 
second stage. Thus the first stage acts 
not only as an amplifier for the normal 
amplifier, but also, simultaneously, for 
the side amplifier as well. Nevertheless, 
the signal level is still sufficiently low 
in the second stage to insure distortion - 
less amplification when variable -mu 
tubes are used at that point. 

Since the second and fourth stages 
are push -pull, it was advisable to make 
the third stage push -pull, too, and then 
it appeared reasonable to extend this 
type of operation to the first stage as 
well, and use resistance coupling 
throughout, except, of course, for the 
inevitable output transformer. 

It must be borne in mind that resist- 
ance- coupled push -pull operation is not 
exactly the same as transformer -coupled 
push -pull in that in the former case 
the two sides of the circuit are not 
coupled to each other through the mu- 
tual inductance of the primary of a 
push -pull transformer. The two sides, 
therefore, behave exactly as if they 
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Fig. 3. Showing the 
layout of parts in the 
amplifier. Resistors 
and condensers are 
mounted below re- 
spective tube sockets 
with values easily 

readable. 

were two separate single -side amplifiers 
as far as the plate load impedances are 
concerned. Nevertheless, if the tubes 
are similar, cancellation of even -order 
modulation products is obtained just 
as in the case of the more usual trans- 
former- coupled type of balanced oper- 
ation. 

ANALYSIS OF FIRST STAGE 

We can now proceed to an analysis 
of the individual stages, starting with 
the first one. A high gain is of value 
here, since it permits a lower gain in 
the side amplifier. Examination of the 
various tubes available indicated that 
the 6F5 was probably as well suited as 
any. It is a high -mu triode capable of 
a voltage gain of sixty -four when an 
a -c plate load of 156,000 ohms is em- 
ployed. Referring to Fig. 1, it will be 
noted that the a -c plate load per tube is 
250,000, 500,000 and 2,500,000 ohms in 
parallel or 156,000 ohms. The main 
volume control is after the side ampli- 
fier so that adjustment of the output 
level does not affect the amount of ex- 
pansion. The latter is controlled by the 
separate one -half megohm potentiome- 
ter, in series with two megohms, and 
this is balanced with a fixed 2/- 
megohm resistor on the other side of 
the circuit. 

The question of bias was solved by 
the use of a 3000 -ohm self -bias resistor. 
It is not necessary to by -pass it since 
the signal level is so low. Otherwise, 
if it were not by- passed, there would be 
some production of odd -order modula- 
tion products by the interaction of ap- 
preciable second -order components in 
the bias mid -branch impedance with the 
non -linear characteristics of the plate 
circuits. 

While push -pull circuits would appear 
to be more free from feedback due to 
the impedance of the "B" supply 
source, and hence less apt to "motor- 

1"Balanced Amplifiers ", Part III, Communica- 
tion and Broadcast Engineering, September, 1936. 
A. Preisman. 
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boat" it will be found that actually this 
is not the case. The reason is that the 
two tubes of a stage may oscillate in 
parallel, due to mid -branch impedances. 
The mid- branch impedances in this case 
function as load resistors, and the nor- 
mal load resistors as merely two addi- 
tional load impedances acting in paral- 
lel. The feedback may then occur 
through the common "B" supply inter- 
nal impedance as in the case of single - 
side amplifiers. The self -bias resistors, 
if not by- passed, may act degeneratively 
and prevent this oscillation, but if by- 
passed to obviate the generation of odd - 
order modulation products, may permit 
oscillation to occur. 

Another effect is obtained if the two 
tubes in a stage are not identical in 
characteristics. In this case the stronger 
tube sets up a signal voltage across the 
mid -branch impedance which is in 
phase opposition to the voltage devel- 
oped across the plate load resistor of 
the other tube. This tends to increase 
the unbalance between the two tubes, 
and should therefore be avoided. 

To do so, it is necessary either to re- 
duce mid -branch impedances to a mini- 
mum, use a common de- coupling circuit 
for each stage, or de- couple the two 
tubes of each stage from one another. 
While the latter is the most complete 
method, the second was found to be suf- 
ficient to insure stability. The first 
stage required a two -stage r -c filter, 
which is represented by the two 50,000 - 
ohm resistors and the two 4 -mfd con- 
densers. In order to keep. the size of 
the condensers within reasonable limits, 
the resistors were made of fairly high 
value, which in turn meant a "B" sup- 
ply voltage of 360 volts. This, how- 
ever, is not an uneconomical design 
when it is considered that the current 
drain is moderate, and it is to be noted 
that the use of 6F5 tubes, which draw 
only 0.3 milliampere apiece, permits 
the use of such high de- coupling re- 

Fig. 2. Showing physi- 
cal layout of ampli- 
fier. The chassis at 
the left is of a stand- 
ard size, 12 inches by 
17 inches by 3 inches 
deep. The power 
pack, right, is mount- 
ed on a 10 -inch by 
12 -inch by 3 -inch 

chassis. 

sistors without requiring an excessively 
high "B" supply voltage. 

ANALYSIS OF SECOND STAGE 

The 6L7 tubes in the second stage are 
combination oscillator and mixer tubes 
for superheterodyne reception, adopted 
here for volume- expansion purposes. 
The control grid is set at about. -8 
volts, and grid No. 3 operates as an ex- 
pander grid. With zero signal its bias 
for 30 db expansion is about -7.7 volts. 
At full signal level the bias is about 
-2.1 volts. As a result the mutual con- 
ductance changes from a very low value 
to about 110 micromhos, at which value 
the gain of the stage is about 10. (This 
is for a screen -grid voltage of about 100 

volts.) Thus, at low signal levels, this 
stage de- amplifies the signal in order 
that the 30 db expansion be attained. 
One noteworthy feature of these tubes 
is that the control -grid bias never 
changes, and is more than ample for 
any signal level encountered, so that 
overloading cannot occur due to these 
grids being driven positive, whereas if 

the expansion were accomplished by 
decreasing the bias on these grids, there 
might be such overloading at full vol- 
ume, since the signal input would be 
relatively high (about 0.2 volt) peak, 
and the bias might be less than this. 

Another point to note is the use of 
separate de- coupling R -C filters for the 
two screen grids. It was found that 

Fig. 5. Output vs. input. Expansion adjusted for 30 db at 24 watts ouptput at 
1,000 cycles. 
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the signal crossed over at this point in 
the circuit from one side to the other. 
This was discovered by feeding a signal 
into one 6F5 grid and detecting signal 
on the third stage 6C5 grid on the 
opposite half of the amplifier. The 
above de- coupling circuits remedied this 
defect. In line with this it is to be noted 
that the plate circuits are de- coupled as 
a unit from the "B" supply by a 20,000 - 
ohm resistor and a -1 -mfd condenser. 

ANALYSIS OF THIRD STAGE 

The third stage design is fairly 
straightforward, but was, nevertheless, 
complicated by the fact that it was a 
high -level stage, and that the grid re- 
sistors for the following 6L6 grids could 
not exceed 100,000 ohms each (tube 
manufacturer's restriction for 6L6 fixed - 
bias operation) . In order that the a -c 
load line does not depart too far from 
the d -c load line, and thus on the nega- 
tive half cycle of grid swing carry the 
operation into the curved region of the 
tube's characteristic, it was decided to 
use a relatively low plate load resistor. 
At the sanie time the latter must not be 
too low compared to the plate resistance 
of the tube (6C5) or the gain will be 
too low, and, in addition, entail a 
greater grid swing for maximum power 
output from the following 6L6 tubes. 
The value chosen for the plate load re- 
sistor was 20,000 ohms, which is twice 
the plate resistance of the tube and yet 
one -fifth of the grid resistance. This 
gives an a -c load line of 16,700 ohms, 
and a stage gain of 9.5 approximately. 
In addition to. the plate load resistor of 
20,000 ohms there is a de- coupling re- 
sistance of 15,000 ohms and a de- 
coupling condenser of 8 mfd. 

ANALYSIS OF FOURTH STAGE 

The 6L6 power tubes -operate into a 
plate -to -plate resistance of 4400 ohms 
(Class AB1). The output transformer 
has a step -down ratio of 18.5 :1 so that 
the secondary load impedance is 13 
ohms. It was desired to employ inverse 
feedback of the voltage type to make 
the apparent tube impedance appear as 
low as that of a triode stage. Introduc- 
tion of feedback into a resistance - 
coupled amplifier, however, is not so 

(Continued on page 26) 
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MEASURING THE RECORDING SYSTEM 

with Limited Equipment 

THE TECHNIQUE of measuring the char- 
acteristics of a recording system is sim- 
ple in large laboratories where unlim- 
ited equipment is available. For the 
average amateur and many professional 
recording engineers it is quite a differ- 
ent matter. Even in large educational 
institutions no elaborate apparatus is 
available for making such measure- 
ments. It is the purpose of this paper 
to describe procedures for checking the 
recording equipment with relatively 
simple measuring apparatus. In fact 
there is only one essential without 
which little or no such measurements 
can be made; that is, an oscillator or 
other source of steady reasonably pure 
sine -wave voltage of audio frequency. 

The characteristics of the recording 
system which will be discussed include : 

(1) Impedance measurements- 
matching 

(2) Frequency characteristic 
(3 ) Peak load capacity () Non- linear distortion 
5) The maximum permissible am- 

plitude. 
While the accuracy of the measure- 

ments described here will not approach 
that of good bridge measurements the 
measurements are accurate enough for 
purposes of impedance matching and 
checking apparatus for trouble. 

IMPEDANCE MEASUREMENT 

Most recorders have impedances that 
are reactive and vary with frequency. 
The only exception is a moving coil or 
dynamic recorder. The impedance of 
such a recorder is principally a resist- 
ance and a fair measurement of its im- 
pedance can be made by measuring its 
direct- current resistance. A sufficiently 
accurate measurement may be obtained 
by applying the voltage of a single dry 
cell through a suitable milliammeter and 
measuring the current which flows. The 
ratio of applied voltage to resulting cur- 
rent is the recorder impedance. Such 
a recorder should be operated by an 
amplifier whose output impedance is 
approximately equal to the recorder re- 
sistance. In this measurement care 
should be taken to keep the current 
through the coil low enough to prevent 
damage. A sensitive milliammeter and 
a low yt therrh trr lu 11 <t'd. 

By A. W. NIEMANN 
SOUND APPARATUS COMPANY 

The greater number of recording 
heads on the market are of the electro- 
magnetic type and have an impedance 
which is principally inductive and in- 
creases with frequency. Since the im- 
pedance varies 'with frequency it can- 
not be matched to the amplifier output 
impedance at all frequencies. Manufac- 
turèrs usually design the recorder to 
give the specified frequency character- 
istic when driven by an amplifier hav- 
ing a given output resistance. If used 
with an amplifier having some other 
resistance, the frequency characteristic 
of the recorder will be changed. If im- 
pedance of the amplifier is lower than 
the specified value, the low frequencies 
will be accentuated ; if the impedance 

Fig. 1. Circuit used for measuring 
the recording system. 

used is higher than that for which the 
recorder is designed, the highs will be 
increased at the expense of the lows. 
Bad mismatches will not only cause 
serious changes in the frequency char- 
acteristic but might also require an am- 
plifier much inQre powerful than would 
be necessary if Ate impedances are prop- 
erly matched. It should be mentioned 
in passing that very few non- profes- 
sional recording engineers know accu- 
rately what the output impedances of 
their amplifiers are. The confusion in 
this respect is increased somewhat by 
the practice of recommending that 
vacuum tubes be worked into a load of 
twice the tube resistance instead of 
matching the load to the tube resistance. 
This results in somewhat higher power 
output with a given tube distortion, but 
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doesn't help the recording engineer 
whose recorder should be matched for 
proper response. Since it is important 
that the amplifier impedance as well as 
the recorder impedance be known if the 
proper results are to be obtained, a 
check on this impedance should also be 
made. 

A practice has grown up of specify- 
ing inductive recorder impedances at a 
particular frequency and designing them 
so that if they are matched at this fre- 
quency the best recording characteristic 
will result. It is, however, desirable to 
measure the recorder impedance at this 
frequency and a few other frequencies 
as well. At high frequencies the im- 
pedance should be approximately pro- 
portional to frequency, doubling itself 
for every octave the frequency is in- 
creased. At the low end the impedance 
should decrease, but not proportional to 
frequency. It should flatten out to a 
constant value equal to the resistance 
of the winding at very low frequencies. 

The equipment required to make a 
sufficiently good measurement of the 
recorder impedance includes: (a) a cali- 
brated audio - frequency source (oscilla- 
tor), (b) an a -c voltmeter, copper -oxide 
with one or two volts full -scale deflec- 
tion will do, (c) a calibrated variable 
resistance, (d) a single -pole double - 
throw switch. 

If no calibrated resistance box is 
available a substitute may be con- 
structed from an ordinary wire -wound 
rheostat. Any suitably divided dial can 
be placed on the rheostat shaft and a 
plot of its resistance versus dial setting 
can be made with one or more dry cells 
of known voltage and a d -c milliamme- 
ter. By means of this curve the resist- 
ance for any setting at any audio fre- 
quency may be determined and the 
rheostat will serve as a calibrated resist- 
ance. An ohmmeter or wheatstone 
bridge is better for calibrating the rheo- 
stat if such apparatus is available. If a. 
calibrated resistance box is available 
this, of course, is not necessary. 

The measuring circuit used is shown 
in Fig. 1. The measurements are made 
as follows: 

The oscillator is set at a suitable fre- 
quency, and the switch is first thrown 
so that the voltmeter measures the volt- 
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age drop across the recorder. The os- 
cillator output is then adjusted so that 
a convenient reading is obtained, for 
example, mid -scale deflection. The 
switch should then be thrown to the 
other position. In this position it reads 
the drop across the rheostat. The rheo- 
stat should be adjusted until the meter 
reads the same as it did with the switch 
in the first position. The switch should be 
thrown back and forth until it is certain 
that the rheostat is adjusted so that the 
two readings of the meter are the same. 
The calibration of the rheostat dial set- 
tings will show the rheostat resistance 
which has the same value as the re- 
corder impedance. This measurement 
should be repeated at a few chosen fre- 
quencies in the audio range and a curve 
of impedance versus frequency drawn. 
This method gives the magnitude of the 
impedance, that is, 

Z= vR2 L2 
where R is the effective resistance, L 
the inductance, and w is 2 w f, and f the 
frequency used in making the measure- 
ment. The inductance can be measured 
by using a frequency high enough that 
WL is large compared to R. In this case 
the magnitude of the impedance is wL, 

and a division by 2 w f will give L. 

While it is desirable that the volt- 
meter used in this measurement be of 
sufficiently high resistance to draw only 
a small amount of current, the measure- 
ment will not be in error if the meter 
does draw appreciable current as the 
switch in effect exchanges the relative 
positions of the two impedances in the 
circuit and equal voltage readings de- 
note equal impedances. 

While the circuit is set up to measure 
the recorder impedance a satisfactory 
measure of the recording amplifier im- 
pedance can be made. The tubes of the 
recording amplifier should be heated and 
the proper plate voltages for operation 
applied. The input terminals of the re- 
cording amplifier should be short cir- 
cuited. This does not affect the output 
impedance in any way and insures 
against any stray voltages being picked 
up on the input grid and, consequently 
against any such voltage being amplified 
and delivered to the output terminals. 
After this precaution is taken, place the 
output terminals of the recording am- 
plifier where the recorder impedance is 

shown in Fig. 1. Next short circuit the 
terminals leading to the oscillator. If 
there is no reading on the meter the 
circuit is ready for measurement. If a 

substantial reading is obtained when the 
oscillator output is short circuited the 
proper precautions against stray volt- 
ages being picked up by the amplifier 
have not been taken, or there is an un- 
due amount of hum or other noises in 

the amplifier. When the circuit is ready 
the measurement is made exactly as in 

Fig. 2. The frequency characteristic 
may be measured by means of a 

light band. 

the recorder measurement. The ampli- 
fier impedance should approximately be 
the same at all frequencies in the audio 
range, however, instead of varying 
widely with frequency as the recorder 
impedance does and measurement at one 
or two frequencies should be sufficient. 

FREQUENCY CHARACTERISTIC 

The fidelity of a recording is limited 
principally by the frequency character- 
istic of the recording system. At least 
this is true except in very wide -range 
systems where surface noise and needle - 
tracking problems become the limiting 
factors. The statement is especially 
true in most direct -playback recording 
systems where only a limited amount 
of money can be spent for equipment. 
The method of me°a'auring the frequency 
characteristic to be described below 
will give the overall response of the 
amplifier and recorder. This is really 
the important measurement and should 
show a reasonably flat response over 
the range of interest if good recordings 
are desired. 

It has been shown by Meyer' and 
others that a phonograph record, which 
has been cut by a stylus moving at a 

Fig. 3. Showing the effect of over- 
load on input- output characteristic. 

variable velocity and frequency will re- 
flect a certain kind of light in a manner 
which permits a measurement of its fre- 
quency characteristic to be made with 
calipers, or an ordinary ruler. Consider 
first a record cut at constant velocity. 
If parallel rays of light are allowed to 
strike this record coming from behind 
the observer, the record can be held so 
that the reflected light will cause a 
bright band to appear on the record. 
This band will be of constant width all 
along the radius of the record. If the 
velocity of the stylus varies as the rec- 
ord is cut the width of this band of 
light will vary and the width where the 
band crosses any groove will be propor- 
tional to the velocity of the stylus when 
the groove was cut. It should be kept 
in mind that the width of this light band 
does not vary if the frequency is 
changed unless the change of frequency 
is accompanied by a change of stylus - 
point velocity. This principle is the 
basis of the measurement of the fre- 
quency characteristic. Fig. 2 shows the 
light band and displays the frequency 
characteristic of a high -quality direct - 
playback recorder. 

The equipment needed in addition to 
the recording system to be measured 
is an oscillator and a calipers. The most 
convenient form of oscillator is a beat - 
frequency or heterodyne oscillator 
whose output voltage is constant with 
frequency. If such an oscillator is avail- 
able its output should be connected to 
the input of the recording amplifier 
through a suitable volume control so 
that the first stages of the recording 
amplifier are not overloaded. When 
this is done the level of the output of 
the recording amplifier can be set by its 
own volume control. A blank record 
should then be placed on the turntable 
and the level set for recording. As the 
record is cut the tuning dial of the os- 
cillator is slowly turned so as to sweep 
through the frequency range of inter- 
est. The record when held in a beam 
of parallel light rays will then show a 
light band the width of which varies 
as the frequency characteristic of the 
amplifier and recorder. As shown in 

the photograph, if the system is flat the 
width of the light band will be constant 
and no oscillator calibration will be 
needed. If, however, the characteristic 
shows a bad peak or other undesirable 
variations it is necessary to determine 
the frequencies at which these varia- 
tions occur. One way to get a complete 
frequency calibration is to repeat the 
recording and interrupt by means of a 
key the recording current from the os- 
cillator at predetermined frequencies on 
the dial. If these interruptions are long 

(Continued on page 36) 

'Buchmann U. Meyer: "Eine neue optische 
Mebmethode fur Grammophon- platten," ENT, 
1930, Heft 4. 
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A SHORT RADIATOR 

1 N ORDER to study the effectiveness of 
short antennae for both radio beacon 
and broadcast service, a 125 -foot 
tower was erected and equipped with 
a ground system such as used by 
the Department of Commerce on the 
Airways Range Beacon Stations. This 
ground system consists of eight radial 
wires 85 feet long buried approximately 
18 inches and connected at their inner 
ends to a ground ring about 10 feet in 
diameter surrounding the tower foun- 
dation. The outer ends of the radials 
were connected to 6 -foot ground rods. 
A small ground screen 9 feet square 
was also installed and connected to the 
ground system along its boundary. The 
conductivity of the ground in the vicin- 
ity of the antenna is very close to 1013 

L.S.U. In view of the present broad- 
cast practice, this ground system might 
be said to be very inadequate, but the 
results of these tests will show that 
when the proper precautions are taken 
a large number of radials are quite un- 
necessary. For example, the increase 
in antenna resistance resulting from the 
elimination of four of the eight radials 
was only .3 ohm and was entirely inde- 
pendent of frequency. 

The first tests performed on the 
tower were in the frequency range 250 
to 600 kc. The tower equipment con- 
sisted of only the 9 -foot square screen 
and the eight radials. No outrigger was 
used. The antenna resistance was 
measured and plotted against wave- 
length as shown in Fig. 1. The field 
strength at a constant current of one 
ampere and at a distance of one mile 
was measured. The field strength at 
constant current is shown in Fig. 3 

and this curve, as a result of later tests, 
has been drawn for frequencies up to 
1700 kc. The field strength per watt 
input initially obtained is given in Fig. 
4. The performance of the radiator 
under these conditions is far from sat- 
isfactory. The loss resistance as ob- 
tained by subtracting the radiation re- 
sistance from the total resistance is 
quite high, as a glance at Fig. 1 will 
show. At a frequency of 300 kc it ap- 
pears as though the dielectric loss re- 
sistance was in neighborhood of 3.4 
ohms and series loss resistance 1.3 ohms. 
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By CHARLES E. SCHULER 
Manager -Electrical Department 

According to our ideas of the useful- 
ness of the screen, it should be possible 
to reduce the magnitude of the dielectric 
loss resistance by suitably designing a 
screen to be placed at the base of the 
antenna. Fig. 2 shows the results ob- 
tained by increasing the size of the 
screen, removing some high weeds that 
existed at and beyond the boundaries 
of the screen and the improvement of 
the ground connection that was pro - 
vided by additional ground stakes driven 
at edges of 19 -foot square screen. 

It will be noted that the reduction of 
loss resistance caused by the removal 
of weeds growing through the screen 
is of importance. From Fig. 2 and on 
a wavelength of 1.200 meters, the loss 
resistance was reduced by .76 ohm. 

A practical method to utilize this be- 
havior is to provide a layer of crushed 
rock or concrete ; in fact, anything 
which will suppress the growth of vege- 
tation underneath the screen. A screen 
buried under the surface is ineffective. 

The mere presence of the screen 
would seem to be the largest single fac- 

Fig. 2. Performance of radiator. 
reduction of loss resistance. 
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WITH GROUND SCREEN 

INTERNATIONAL DERRICK 

& EQUIPMENT COMPANY 

tor affecting the reduction of the loss 
resistance. It is noticed in Fig. 2 the 
lowest frequency at which measure- 
ments were made was 600 kc. In order 
to investigate the performance of the 
tower at frequencies throughout the 
broadcast band, the resistance measure- 
ments were extended to frequencies up 
to 1500 kc. The field strength per am- 
pere in the antenna was also determined 
at a number of points in the frequency 
range 250 to 1500 kc. The resistance 
is shown in Fig. 5. The field strength 
per ampere and the field strength per 
watt input at one mile for the tower 
equipped with screen are given Fig. 4. 

To summarize the results of Fig. 4, it 
is seen that the field strength per watt 
input at a distance of one mile at a fre- 
quency of 500 kc is 3.45 millivolts per 
meter. As the frequency is increased, 
the performance and efficiency of the 
antenna improve until at a frequency 
of 1500 kc, the antenna provides a field 

strength of 5.65 millivolts per meter at 
one mile. The value of the field strength 
at a distance of one mile per watt an- 

The one hundred and twenty -five 
foot experimental antenna. 

tenna input can be derived as follows : 

At any frequency, the field strength 
at a distance of one mile per ampere 
antenna current is read from Fig. 3, 

and the antenna resistance at the same 
frequency determined from Fig. 5. The 
power input to the antenna to produce 
this field is simply the antenna current 
squared times the value of the resist- 
ance. Inasmuch as the antenna current 
is maintained at one ampere, the power 
input is numerically equal to the an- 
tenna resistance in ohms. To correct 
the field strength figures to one watt 
input, it is then necessary to divide the 
field strength per ampere by the square 
root of the resistance in ohms. In this 
way, the field strength at one mile per 
watt antenna input is easily determined. 

The antenna performance as shown 
in Fig. 4 was not deemed entirely sat- 
isfactory and it was decided to equip 
the antenna with a convenient size out- 
rigger. This outrigger was a 12 -foot 
square structural framework placed at 
the top of the tower. After the instal- 
lation of the outrigger, the field 
strength per ampere was again deter- 
mined and the antenna resistance meas- 
ured. The results of these tests are 
shown in Fig. 5 and Fig. 6. The an- 
tenna performance at constant power 
input of one watt was again calculated 
as before and this is also shown in 

Fig. 6. The improvement in antenna 
performance is quite gratifying, the 
field strength value at 550 kc being 4.15 

millivolts per meter at one mile, and at 
1500 kc. 5.9 millivolts per meter at one 
mile. The intermediate values are pro- 
portionally higher throughout the fre- 
quency range. 

The foregoing tests show that this 
125 -foot tower, equipped with ground 
screen and outrigger, provides a field 

strength in excess of the minimum re- 
quirements of the Commission for the 
following classes of stations and in the 
following frequency ranges : 

1 -Local stations 550 to 1500 kc. 
2- Regional stations 750 to 1500 kc. 

3-High -power regional stations ( 5 

to 10 kilowatts) 1150 to 1500 kc. 
In addition, the economy of these ra- 

diators should result in their being 
highly satisfactory in directive arrays. 
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(3) After drying, the processed material is 
cut and stacked between metal plates. 

The engineer specifying laminated plastics for in- 
sulating purposes is apt to take for granted the fact that 
this type of material offers him a dependable dielectric 
without giving much thought as to why the material 
is a good insulator. He is interested primarily, and 
rightly so, in what the particular material will do for 
him rather than why it will do it. If he had the time, 
1w might try to find out why it is a good insulator 
and how it is possible to produce such a product. 

On this and the following page are illustrated various 
steps in the manufacture of laminated plastics. the ex- 
tensive itse of which is due in large measure to the 
care and precaution taken in the production of these 
materials. Each successive step in the processing of 
laminated material is scientifically controlled to pro- 
duce a product with uniform physical properties. 

It is the resinoid that imparts to the laminated prod- 
uct its dielectric characteristics. Generally speaking, 
an increase in the resinoid content results in a product 
of improved dielectric strength. However, no single 
property such as dielectric strength or surface resistivity 
is re s)xmsible for the use of Bakelite as an insula- 
tor. Its service in the field results rather from the 
combination of high frequency and mechanical strength, 
heat and water resistance, combined with the chemical 
inertness that makes these qualities permanent. 

THE MANUFACTURE OF 
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Photo courtesy Synthane Corp. 
(4) A number of the sheets, 
depending on size desired 
in finished product, are 
placed in a hydraulic 
press, where, under action 
of approximately 350 F 
heat and from 2,000 to 8,- 
000 lbs. sq. in. pressure, the 
resinoid -impregnated layers 
become a hard homogene- 

ous sheet. 

(5) Laminated prod- 
ucts may be fabri- 
cated with ordinary 
machine tools, sawed, 
drilled, planed, milled, 
punched and polished. 
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LAMINATED PLASTICS 

(1) The production of the resinoid is scien- 
tifically controlled to insure uniformity. 

In the manufacture of laminated plastics, the initial 
resinoid is dissolved in solvents to provide a varnish. 
The varnish is then used to impregnate the laminated 
sheet, which is either paper or cloth. Impregnation is 
accomplished on special machines. By means of rollers 
the sheet passes continuously through a dip tank or 
other device by which the varnish is applied in a uni- 
form coating. The varnish -laden sheet passes from 
the dipping operation to a dryer where the solvent is 
evaporated. After being freed of solvent, the processed 
web is cut into sheets of convenient size. A number 
of these sheets, depending upon the size desired in the 
finished product, are then superimposed and placed in 
a hydraulic press. Under the action of heat and pres- 
sure, a lard, rigid plate is produced. The mass of 
resinoid- impregnated layers has been transformed into 
an infusible and insoluble sheet which will not de- 
laminate, cannot be resoftened by heat and is non - 
hygroscopic. 

There are many different types and grades of lamina- 
ted products which are specially designed to meet 
specific requirements. Certain grades have greater 
dielectric strength than others and these types have 
been standardized. 

The illustrations on this and the opposite page are 
used through courtesy of the Bakelite Corporation. 

(2) The resinoid is dissolv- 
ed in solvents to provide 
a varnish for impregnating 
paper or fabrics, which 
form the filler or base of 
laminated products. By 
means of rollers, the sheet 
of fabric passes continu- 
ously through a resinoid 
varnish bath for impregna- 

tion. 

(6) Group of lami- 
nated radio insula- 
tion parts. In radio, 
Bakelite laminated is 
used extensively as 
insulating material. 

1 
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H.C.M.V. rectifier, showing oil cir- 
cuit breaker cubicle, H.T. transform- 
er cubicle and rectifier cubicle. 
This 100 -kw, 1113 -kc station was 
designed and manufactured by the 
English subsidiary of the Interna- 
tional Telephone and Telegraph 
Corp., Standard Telephones and 
Cables, Ltd., and installed in coop- 
eration with the Government engi- 

neers of Czechoslovakia. 

Final high- frequency amplifier tube cubicle. 
Six such cubicles are installed, four work- 
ing and two in reserve, the tubes work- 

ing in a parallel push -pull circuit. 

MELNIK'S 

100 -KW 

BROADCASTER 
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View of audio- frequency transformer and 
reactor cubicles, showing one of the five 
reactors, the two modulation transform- 
ers, and the two interstage transformers. 
Among the unique features of this trans - 
,.eitter is the provision for cutting in 
quickly the complete reserve equipment. 
This is done by employing cubicle con- 
struction and by placing the reserve 
equipment on tracks so that it can be 

moved into place quickly. 

Kolben steel tank mercury -arc rectifier, show- 
ing H.T. transformer cubicle and rectifier 

cubicles. 
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STANDARD SPEECH -INPUT UNITS 

for Broadcast Studios 

By JOHN D. TAYLOR 

IN THE FIRST of this series of articles 
on broadcast speech -input equipment' 
the more important features of units of 

this type were discussed in a general 
way. Since performance is the first 
requisite of such equipment the empha- 
sis was naturally placed on that point. 
Nor can the importance of a high order 
of performance be underestimated. How- 
ever, having once decided on his re- 
quirements as to performance, the sta- 
tion engineer may well wish to carry 
his analysis somewhat further -and, in 

all likelihood, to incorporate in his 
specifications additional requirements 
bearing on such factors as appearance, 
mechanical design, construction, physi- 
cal layout of units, accessibility of com- 

ponents and the like. In any event -and 
regardless of whether or not included in 

the preliminary consideration -such an 
analysis is correctly the second step in 

the selection of the units which go to 
make up a speech -input installation. 

At the outset this "number two" con- 
sideration must necessarily recognize a 

major difficulty -i. e., the impossibility 
of reaching definite all- inclusive conclu- 
sions. In the "number one" considera- 
tions -that is, of performance -it was 
indicated that fairly hard and fast stand- 
ards could be laid down, leaving rela- 
tively little room for difference of 

opinion. But when it comes to these 
somewhat less important, but still not 
to be overlooked physical aspects of this 
equipment, the situation is quite dif- 
ferent -for here there is plenty of lee- 

way for personal choice. In the early 
days of broadcasting -in fact, up to just 
a few years ago -speech -input construc- 
tions were pretty much alike, and fin- 

ishes were invariably "soft black" (al- 
beit the blacks had an almost unbeliev- 
able lack of match). Today, a glance 
at the speech -input field reveals several 
distinct types of construction -with any 
number of minor variations -and fin- 

ishes anywhere from black or grey to 
the latest pastels. In so far as the latter 
are concerned (assuming that the finish 
is durable and not too -given to finger- 
printing) there is little basis for scien- 
tific choice -you simply like a particular 
finish or you don't. In regard to con- 
struction, each type has advantages and 
disadvantages -with the balance proba- 

lJohn P. Taylor, "Selecting Speech -Input 
Units," COMMUNICATIONS, April, 1938. 

Fig. 1 -A. The Type 105 -A studio 
amplifier with built -in VI meter. 

bly favoring the more expensive types, 
but with the final choice still depending 
much on personal preference. 

One way of approaching an analysis 
of these various types of speech -input 
construction is by a brief review of 
typical units of the several most popu- 
lar lines. Obviously it is impossible to 

Fig. 1 -B. The 94 -C monitoring amplifier. 

include all of the hundreds of equip- 
ments offered in this field-or even 
those of every one of the numerous 
manufacturers. However, the units of- 
fered by the five or six largest manu- 
facturers make up an overwhelming 
proportion of the equipment sold in this 
field, and hence are sufficient for illus- 
tration. It should hardly be necessary 
to add that the equipments illustrated 

Fig. 2. Type 104 -A preamplifier, a 
small plug -in type unit which may be 

mounted in a variety of ways. 

are in each ca,c the newest line of the 
manufacturer -in most instances units 
of older lines are, of course, still avail- 
able for stations wishing to make addi- 
tions to existing installations. 

WESTERN ELECTRIC 

Western Electric rack -type speech - 
input units for broadcast station use 
comprise four amplifier units and a 
complete line of auxiliary panels, to- 
gether with a special limiting amplifier 
designed to accomplish compression of 
audio peaks. Each unit is complete in 
itself, and each of the amplifiers in- 
cludes a built -in power supply (except 
that the preamplifier obtains plate volt- 
age from the main amplifier). Thus, 
external power connections are required 
only where a telephone panel or relays 
are employed. The "studio" amplifier 
(also sometimes referred to as the 
"main" or "program" amplifier) of this 
line is shown in Fig. 1. The panel of 
this and the other units is provided with 
a "soft- grey" finish, with the front -of- 
the -panel controls grouped on an etched 
panel finished in black and silver. 
Square -type illuminated meters are used. 
More or less the same appearance is fol- 
lowed throughout the other units, so that 
the assemblies provide essentially sym- 
metrical appearance. The mechanical ar- 
rangement of these units makes use of 
a "recessed panel" construction. The 
major components, such as tubes, con- 
densers, transformers and the like, are 
mounted on a vertically placed sub - 
panel -with the terminals and wiring 
between the sub -panel and the main 
front panel. Access to the latter is there- 
fore from the front -that is, by removing 
the "face mat" or front panel. Access 
to tubes is from the rear of the equip- 
ment. 

As noted above the Western Electric 
line includes four rack type amplifiers - 
that is, studio, line, monitoring and pro- 
gram types. In the most recent arrange- 
ments the preamplifiers used are of 
small single- stage, fixed -gain units. 
One of these is illustrated in Fig. 2. 
As will be seen,- this is a small chassis - 
mounted unit which may be utilized in 
a number of different ways. In a typical 
assembly three or four of these -that is 

those associated with a single speech 
channel -are mounted on the back of a 
single rack panel. A plug -in arrange- 
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ment allows easy substitution of a spare 
unit in case of failure. 

RCA 

RCA speech -input units for broadcast 
stations make up what amounts to two 
complete lines. The first of these -the 
"deluxe" line- features the so- called 
"network- type" construction and design 
(i. e., utmost emphasis on quality and 
reliability). The second, the "economy" 
line, is the most recent recognition of 
the fact that small stations oftentimes 
require equipment different from that 
of their larger brothers. While the per- 
formance and fidelity of the units of 
this "economy" line is indicated as sub- 
stantially equal to that of the larger 
equipments, the emphasis has been placed 
on obtaining this at a minimum of ex- 
pense. 

The appearance and construction of 
the deluxe -type units is indicated by 
the several views of the Type 40 -D am- 
plifier, Fig. 3, which is the "studio" or 
"main" amplifier of this line. In ap- 
pearance these units -styled by John 
Vassos -are modern to a degree. The 
finish of the panels is optionally grey or 
black, with chromium- plated trim. A 
notable part of the latter are the fin -like 
louvers which are provided in each of 
the amplifier panels (in order to obtain 
front ventilation where enclosed cabi- 
net -type racks are used). Looking at 
the rear view it will be seen that all of 
the main components are mounted on a 
horizontal subpanel, which is hinged 
at the rear. This allows the whole as- 
sembly to be swung backward through 
180 degrees, thereby providing access 
to terminals and wiring on the bottom 
of the chassis. Similarly, front access 
to tubes is provided through the me- 
dium of front doors. The whole ar- 
rangement probably represents the 
maximum in accessibility achieved to 
date. Other features of this line include 
nickel -plated components and chassis, 
push- button metering, and streamlined 
meters and control knobs. In addition 
to the studio type amplifier shown, there 
is a three -channel preamplifier, a line 
amplifier, monitoring amplifier, a limit- 
ing amplifier, a complete line of auxili- 
ary panels, and a special series of test 
panels which include a low- distortion 
audio oscillator, a distortion- measuring 

Fig. 7. The Type 7 -A amplifier and 

equipment, and a special attenuator 
panel. 

The RCA " eçonomy" line is unique 
among high -fidelity broadcast units in 
that each of the equipments is furnished 
mounted on a subpanel base -with the 
desired type of panel mounting to be 
ordered separately. The program am- 
plifier is illustrated in Fig. 4 -the unit 
being shown alone, as nominally fur- 
nished, and also with a special panel and 
shelf assembly which allows it to be 
conveniently mounted on a rack. When 
the latter arrangement is used, front 
access to tubes is provided by the 
hinged door in the panel, while access to 
wiring is possible by lifting the unit 
from the shelf on which it sits. Still 
another type of panel mounting for use 
with these "economy" units consists of 
a plain panel on which the assembly 
may be mounted in a vertical position - 
that is, with the bottom of the base up 
against the back of the panel. Units 
of this line include, in addition to the 
monitoring amplifier shown, a studio 
amplifier, an isolation or line amplifier, 
and a small preamplifier. Two of the 
isolation amplifiers, or six of the pre- 
amplifiers, may be mounted on a single 
panel and shelf assembly of the type 
shown in Fig. 4. These two -units are 
also used on occasion, with the deluxe - 
type units. In general the auxiliary 
panels of the "economy" and "deluxe" 
lines are interchangeable. 

COLLINS 

The newest line of Collins speech - 
input equipment constitutes a series of 
conveniently - laid - out units having 
many of the features of the equipments 
described previously. The Type 7 -S 
amplifier -which is the main amplifier 
of this line -is shown in Fig. 5. The 
panels of these units are nominally fin- 
ished in black crystaline but are avail- 
able in color on special order. Square 
type meters, finger grip controls and 
push- button metering are front- of -the- 
panel features. The construction of the 
main units of this line is illustrated by 
the exploded view of the amplifier. 
Here again, the tubes and other main 
components are mounted on a vertical 
sub -panel. In this case, however, these 
components are toward the front of the 
unit, while the terminals and wiring are 

associated Type 8 -A power supply. 
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Fig. 5. Front and "exploded" views of 
the Type 7 -S general purpose amplifier. 
This unit has flexible gain and imped- 

ance characteristics. 

Fig. 8. Front and rear views of the 
Type 686 -A power -level indicator. 

Fig. 6. The Type 106 -C program am- 
plifier. This unit has a built -in VI 
meter and also includes a special am- 

plifier switching arrangement. 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. 3. Several views of the Type 
40 -D studio amplifier, which includes a 
built -in floating VI meter. In this type 
of construction components and tubes 
are mounted on a hinged subpanel, as 

may be seen in the bottom view. 

Fig. 4. The 82 -A monitoring amplifier (left) as normally furnished, and (right) 
mounted in a Type 36 -A panel shelf. 

toward the rear. In operation the lat- 
ter are protected by a rear dust cover 
which is held in place by aircraft-type 
fasteners. Small hinged doors in the 
front panel of the unit provide immedi- 
ate access to tubes. 

The 7 -S amplifier shown has un- 
usually flexible characteristics as to in- 
put and output impedance and gain, 
thereby allowing it to be used inter- 
changeably for various applications and 
reducing the number of different types 
of units which are used. In addition to 
this unit the Collins line includes a pre- 
amplifier of somewhat similar type con- 
struction -that is, it is a single panel - 
mounted unit -a bridging amplifier of 
the chassis type, which may be mounted 
directly in the speaker cabinet or on 

the back of a plain rack panel, and an 
extensive line of auxiliary panels, in- 

cluding a rather unusual speaker 
switching panel. 

GATES 

Gates speech -input equipment for 
broadcast station use comprises a series 
of panel -type units which in arrange- 
ment and layout follow the larger -type 
equipments described previously. The 
Type 106 -C amplifier, which is the 
main- amplifier unit of this line, is 

shown in Fig. 6. The finish of this 
panel, and oí the other units of this 
line, is grey- ripple enamel with escut- 
cheon- plates, meters and knobs of con- 
trasting black. The tubes and other 
main components of these equipments 
are mounted on vertical subpanels 
which are attached to the back of the 
front panel. Thus access to all tubes is 

from the rear -while wiring is reached 
by removing the subpanel. An unusual 
feature of the program amplifier illus- 
trated above is an output switching sys- 
tem which is so arranged that when 
two amplifiers are used in a studio cir- 
cuit, the second amplifier can be cut -in 
simply by operation of the key on the 
panel- thereby eliminating the neces- 
sity for patching in the emergency unit 
as would otherwise be required. The 
second amplifier, in this case, may be 

used for auditioning or recording in 

the interim -all of the necessary switch- 
ing being accomplished without use of 
patch cords. Push -button metering, and 

a built -in volume indicator are other 
features of this amplifier. In addition 
to this unit the Gates line includes a 
preamplifier -of the single panel - 
mounting type-a monitoring amplifier, 
auxiliary panels, and a rather unusual 
equalizer panel which provides for 
either logy -end or high -end compensa- 
tion. 

UTC 

In addition to a very extensive line 
of high- quality components for broad- 
cast and other uses, the United Trans- 
former Corp. offers a number of as- 
sembled rack -type units particularly 
adapted for broadcast station use. The 
studio -monitoring amplifier of this line 
is shown in Fig. 7. An etched panel, 
with trim extending all the way around 
the outer edge and around the meters 
and other controls, is used on this panel 
as well as the several other units of this 
line. In the case of both this amplifier 
and the preamplifier, the power supply 
is built in a separate panel -mounted 
unit of equivalent dimensions and ap- 
pearance. Tubes and other components 
are mounted on subpanel bases which 
are fixed to the front panel in either 
horizontal or vertical fashion. Access 
to tubes is from the rear. In each case 
the subpanel assemblies are provided 
with metal shields for mechanical pro- 
tection. The Type 7A -8A amplifier which 
is illustrated can be used with either of 
several combinations of tubes in the 
output stage. Thus it may be effectively 
utilized as either a studio amplifier or 
a monitoring amplifier. In addition to 
this unit this line includes a preampli- 
fier-of the single panel- mounting 
type -and several types of attenuator, 
equalizer and filter panels. 

GENERAL RADIO 

Although specializing in test and 
measuring equipment rather than in the 
broadcast field, the General Radio Com- 
pany offers several rack -type units suit- 
able for broadcast use. The Type 686 -A 
power -level indicator is a good illus- 
tration. This unit, shown in Fig. 8, is 
mounted on a black crackle- finished 
panel designed for standard rack mount- 
ing. The rear construction of this unit 

(Continued on page 39) 
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REDUCING DIELECTRIC 

Showing the base of 
WJZ's vertical radiator 
with ground screen in- 
stallation for minimizing 
dielectric hysteresis 

losses. 

Photo courtesy National Broadcasting Co. 

THE RADIATION EFFICIENCY of a vertical 
antenna, operating in the broadcast por- 
tion of the frequency spectrum, is best 
expressed by the equation 

ER = 
RR 

RL 
where 

ER = radiation efficiency 
RR = radiation resistance 
127, = loss resistance. 

It is seen, therefore, that the efficiency 
of a given radiator is an inverse func- 
tion of the loss resistance involved. In 
an earlier paper, in which the writer 
described conventional methods for de- 
termining the resistance of broadcast 
antennas', these losses were discussed 
more or less in detail. It suffices to 
say that the total radio -frequency re- 
sistance of a broadcast -antenna system 
comprises a number of resistive com- 
ponents, only one of which may be con- 
sidered useful, i.e., radiation resistance. 
The other resistive components com- 
prise loss resistance which only serve to 
dissipate energy to no purpose. Losses 
due to the ohmic resistance of the 
tower, dielectric absorption, eddy -cur- 
rent flow, and dielectric hysteresis are 
all important from the standpoint of 
radiation efficiency. It will be the pur- 

1 "Measuring Resistance of Broadcast An- 
tennas," by Scott Helt, Electronics, Vol. 7, No. 
2, February, 1934. 
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pose of this paper to discuss the latter 
loss, about which there has been little 
useful information in the literature, and 
to discuss present methods for minimiz- 
ing it. 

ft is well known that every antenna 
has p. certain amount of capacitance to 
ground, the conducting surface of the 
antenna comprising one plate of the 
theoretical condenser, the earth the 
other, and a gaseous dielectric (air) in- 
tervening, the dielectric constant of 
which is unity. When potential is ap- 
plied between the tower and buried 
ground radials, energy is stored up 
electrostatically. The resulting forces 
in the dielectric are in evidence because 
of an attraction which exists between 
the two plates of the theoretical con- 
denser, and dielectric and magnetic 
fields are both present. The power can 
be said to be a function of the product 
of the two fields, and the angle exist- 
ing between them. Because of the dielec- 
tric field existing between the tower and 
the plane of the buried ground wires, 
any given point in the intervening 
dielectric assumes a definite potential. 
The energy stored in the dielectric field 
is 

e2 C 

e = voltage 
C = a constant of the circuit called 

capacity or permittance. 

1938 

at vertical 

By SCOTT HELT 

It is seen that the energy stored in 
the dielectric field is a direct function 
of the voltage. The emf per unit length 
of the dielectric circuit is the voltage 
gradient through equi- potential planes, 
which at any given point in the dielec- 
tric assume circles of definite potential. 
This is similar to the magnetomotive 
torce in the magnetic circuit, and the 
flux density at any given point in the 
field is proportionate to the volts per 
centimeter at the point, and to the per- 
mittivity of the dielectric medium. 

For perfectly homogeneous dielectric 
such as the gaseous dielectric (air) 
which exists between the tower ans' 
ground system, the capacitance or rela- 
tive capacitance must be substantially 
constant. This is not true for the non - 
homogeneous material which lies be- 
tween the plane of the buried ground 
radial wires and the surface of the 
earth. Of course, the buried ground 
system at the base of the radiator, 
which is in effect one plate of the theo- 
retical condenser, is usually placed six 
to eight inches below the mean surface 
of the earth for protection against 
mechanical injury, resulting in a 
dielectric constant which is some- 
thing more than unity. The di- 
electric constant of the six to eight 
inches of soil between the buried wires 
and the actual plane surface of the earth 
is greater than that of the air (unity), 
and depends upon the nature of the soil 
at the radiator site. The constant is dif- 
ferent for various geographical loca- 
tions, and a set of typical conditions are 
given below, as taken from The En- 
gineering Handbook of the National As- 
sociation of Broadcasters: 

Nature 
Dielectric 
Constant 

Sea water 81 
Pastoral low hills, (typical of Dallas 

area) 20 
Pastoral, low hills (typical of Ohio 

area) . 14 
Flat country. marshy, densely 

wooded, typical of Louisiana, near 
Mississippi 12 
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HYSTERESIS LOSSES` 

radiators 

RADIO STATION WIS 

Pastoral, medium hills, and foresta- 
tion, typical of Maryland, Penn- 
sylvania, New York, exclusive of 
sea coasts and mountainous coun- 
try 13 

Pastoral, medium hills and foresta- 
tion, heavy clay soil, typical of 
central Virginia 13 

Rocky soil, steep hills, typical of 
New England 14 

Sandy, dry flat, typical of coastal 
country 10 

City, industrial areas, average at- 
tenuation 

City, industrial areas, maximum at- 
tenuation 3 

e In dielectrics which are not strictly 
homogeneous, the effect of the residual 
potential, as the dielectric is charged 
and discharged with time and fre- 
quency, is to cause the flux to lag be- 
hind the voltage. This is especially 
true where the voltage variation is 
rapid as in the case of radio frequencies. 
The effect is said to be analogous to 
damping, and a hysteresis loop results. 
The loop means loss, and the loss in- 
creases with increasing voltage, tern - 
perature, frequency, moisture content 
of the soil, and impurities in the soil. 
Principally, the losses at the vertical 
radiator are a function of the base volt- 
age of the tower, the nature of the soil 
existing between the buried wires and 
the earth's surface, and the operating 
frequency. In considering the equiva- 
lent of a vertical radiator having such 
losses, it is customary to consider the 
radiator as a perfect condenser with a 
resistor in series, the value of the re- 
sistor representing the losses. Since 
the voltage drop across this resistance 
represents a power loss, which in turn 
is a waste of useful energy, it is of 
course of importance that the value of 
R be kept at the minimum, if high an- 
tenna efficiency is to be realized. 

The current and voltage distribution 
in a vertical radiator is such that the 
phase difference is essentially 90 de- 
grees. Thus, the current anti -node and 
voltage node are present at the base of 
a quarter -wave radiator, while exactly 

An antenna has a cer- 
tain amount of capacit- 
ance to ground, the 
earth and conducting 
surface of antenna act- 

ing as plates. 

Dielectric 
Constant 
Greater 

than Unity 

).- / /// 
Mean 

/ 

1 I I 

Dielectric I 

Constant High 
is Unity Base 

( 
I 

Capacity 
' 

I 

, , o d:,` ,, Mean Plane 
of Earth's 

I Surface 
s.-/'_ . 

Hysteresis Losses '/, 
4, 

Plane of Buried Ground Wires 

the opposite condition obtains at the 
base of a half -wave vertical radiator. 
Thus, the voltage to ground . at the base 
of the half -wave radiator is approxi- 
mately at maximum, and is nearly mini- 
mum for a quarter -wave radiator. 
Since the dielectric- hysteresis loss is, 
VI part, a function of the base voltage, 
it is clear that for a given set of operat- 
ing conditions, these losses are at maxi- 
mum for a half -wave radiator, and are 
at a minimum for a quarter -wave tower. 
Since the use of the half -wave tower 
means an increase in intensity of ap- 
proximately 3 db over the quarter -wave 
tower, it is economical to use the half - 
wave tower even though the base losses 
are greater, for means are known by 
which the hysteresis losses may be 
minimized. 

The loss may be greatly reduced by 
the placing of a ground screen at the 
base of the vertical radiator. A typical 
installation is shown in the accompany- 
ing photograph. In this case the screen 
is fifty feet square and lies on a sur- 
face of stone and tar designed to pre- 
vent the growth of plants and weeds. 
It is connected through busses to the 
tuning equipment at the center, and 
the buried ground radials are connected 
to the extremeties of the screen. The 
ground screen usually consists of close- 
ly woven galvanized -iron wire- screen- 
ing, such as poultry fencing, having 0.5- 
to 1.0 -inch mesh. It is easily seen how 

such a system raises one plate of the 
theoretical condenser above the surface 
of the earth, and the dielectric constant 
is then unity, resulting in greatly im- 
proved radiation efficiency. 

One method of minimizing base losses 
is to mount the base insulators twenty 
feet of more above the plane surface of 
the earth, the steel below the insulators 
simply providing base columns for the 
tower. At one station, the base insula- 
tors have been thus mounted, and the 
structure of the tower below the base 
insulators made of wood which has a 
low dielectric constant. This reduces 
the lumped capacity to earth, and the 
losses reduce proportionately. The more 
tapered the base can be made, the nar- 
rower the base, and the higher it can 
be elevated above the earth, the less the 
losses will be. Single insulator base 
mounting is preferred. 

Also, if hysteresis losses are to be 
kept at the minimum, it is well in the 
first consideration, that the radiator be 
placed well away from the building 
which houses the transmitting equip- 
ment. If the radiator is placed on top 
the plant, as has been done in some 
instances, or in close proximity to the 
building, and if the building is con- 
structed of material having a high di- 
electric constant, hysteresis losses will be 
present in the structure as well as in 
the earth below the tower. It is under - 

Ms. accepted Sept. 1937. 
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stood, however, that throughout this 
discussion the radiator is of such elec- 
trical height as to present high base 
voltage. And if the base voltage is 
high, the tower should be placed well 
out in the open, energy being supplied 
to it, preferably, by means of a buried 
coaxial transmission line. Otherwise, 
the building must also be shielded, 
theoretically, if the hysteresis losses are 
to be kept at a low value. 

In closing, it might be well added that 

there is no particular advantage in bury- 
ing the radial ground wires deeper than 
six to eight inches below the mean 
surface of the earth. Theoretically, it 
the ground wires were sufficiently con- 
ductive, and could be placed on top of 
the earth when close to the tower base, 
this would be the ideal method of con- 
struction, but since some protection 
against mechanical injury must be af- 
forded six to eight inches is recom- 
mended. And a ground screen must be 

used at the base of the tower where 
high base voltage is encountered, if 
high radiation efficiency is secured. 

So far as is known, the only quanti - 
tive measurements ever made which 
tend to show the improvement obtained 
through use of the ground screen are 
those shown by Raymond F. Guy, Radio 
Facilities Engineer of the National 
Broadcasting Company. 

2 R.C.A. Review, Vol. 1, No. 4, April, 1937, 
Pages 57 and 58. 

GENERAL PURPOSE AUDIO AMPLIFIER 

simple, since all signal voltages in all 
the stages are voltages to ground ; i. e., 
it is difficult to introduce the feedback 
voltage in series with the normal volt- 
age appearing in that stage. If the 
feedback is, say, from the plate of each 
6L6 tube through a resistance (and 
blocking condenser) to its grid, it will 
be found that the feedback voltage is 
of such phase as to draw the signal cur- 
rent of the preceding tube through the 
feedback resistors instead of that cur- 
rent flowing through the preceding 
tube's load resistance. The latter there- 
fore sees its source as one of very high 
impedance, or else the source (preced- 
ing tube) sees the load as of very low 
resistance. In either case the gain of 
the preceding stage is very low. If the 
feedback voltage is introduced into a 
resistance between ground and the 
100,000 -ohm 6L6 grid resistance, then 
it will be found that a very small frac- 
tion of this voltage appears on the grid 
of the 6L6 tube because the 100,000 - 
ohm resistance, and the 200,000 -ohm 
resistance in parallel with the 6C5 plate 
resistance form a voltage divider such 
that little of the feedback voltage gets 
to the grid of the 6L6 tube. 

The solution is indicated in Fig. 1. 

Two 50 -ohm resistors are inserted be- 
tween the two 6C5 cathodes and ground. 
Feedback is from the secondary of the 
output transformer through two 250 - 
ohm resistors to the above 50 -ohm re- 
sistors, and the feedback voltages ap- 
pear between the respective 6C5 cath- 
odes and ground. Thus these voltages 
are introduced into the grid circuits of 
the 6C5 tubes without their interfering 
with the normal flow of the signal cur- 
rents in the various stages. There is 
also some degeneration thus introduced 
directly into the third stage, but this 
is small compared to that from the fol- 
lowing stage. Furthermore, it must be 
remembered that the two 50 -ohm re- 
sistors introduce some additional d -c 

(Continued from page 13) 

bias over and above that furnished by 
the fixed -bias source. 

A disadvantage of this method is that 
the secondary of the output transformer 
and the connected loudspeaker load is 
positive to ground by the small bias 
voltage developed in the 50-ohm re- 
sistors in the third stage, but there are 
two advantages to this method: 

(1) Feedback from the secondary 
compensates for all variations in the 
frequency response of the output trans- 
former, in particular, that due to leak- 
age reactance at the higher frequencies, 
whereas feedback from the primary 
compensates only for the effect of a re- 
duced primary open- circuit reactance at 
the low end of the spectrum. 

(2) Feedback from the primary 
would require two large 400 -volt block- 
ing condensers, which are both bulky 
and expensive. 

The percentage feedback can be cal- 
culated on the basis of a step -down ratio 
in the output transformer of 18.5:1, and 
a gain in the 6C5 stage of 9.5 (approxi- 
mately), determined graphically. The 
percentage feedback will be 

50 X 9.5 - 8.56% 
18.5 (250 + 50) 

This will give an apparent plate resist- 
ance of 

2 X 22500 - 3600 ohms. 
1 + (.0856) (135) 

The measured value was found to be 
4790 ohms, which may be due to the 
fact that the bias was closer to -28 
volts than to -25 volts. 

ANALYSIS OF SIDE AMPLIFIER 

The side amplifier contains two 6C5 
tubes for voltage amplification, and the 
second tube feeds a third 6C5 tube con- 
nected as a diode rectifier through a 
step -down transformer of about 3:1. 
The rectifier thus looks back into an 
apparent source impedance of about 
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10000 - 1111 ohms. 
(3)2 

The internal resistance of the recti- 
fier tube in the conducting direction is 
but a few thousand ohms, hence the 
0.5 -mfd condenser shunting the three - 
megohm resistor charges up very rap- 
idly on a positive impulse on the recti- 
fier plate, such as a sudden increase in 
signal, or even the appropriate half 
cycle of the signal itself. This produces 
a positive voltage in the expander grid 
circuit, which voltage counteracts the 
normal negative bias obtained from the 
5000 -ohm potentiometer, and thus in- 
creases the mutual conductance of the 
6L7 tubes and hence the gain of the cir- 
cuit. 

On the other half cycle of the signal, 
or upon a decrease in the level of the 
latter, the 0.5 -mfd condenser can dis- 
charge through the three -megohm re- 
sistor only, and hence expander bias 
and gain of the 6L7 tubes decreases 
slowly (the time constant is 1/ sec- 
onds). This produces a fast "attack" 
time to catch momentary crescendos in 
the music, yet gives a slow "release" 
time to prevent the expander circuit 
from producing a modulation of the 
lower audio frequencies. If it is desired 
to vary the "release" time, the three- 

- megohm resistor can be made variable. 
The action of the rectifier circuit is 
identical with that employing a con- 
denser input filter. 

ADJUSTMENTS OF AMPLIFIER 

The only adjustment required is that 
of the expander circuit. The expander 
grid bias is reduced to about 2/ volts 
by adjusting the 5000 -ohm potentiome- 
ter. This causes the amplifier to have 
maximum gain. The /- megohm con- 
trol is turned down to zero, while the 
main volume control is turned up to 
maximum. Then sufficient input signal 

(Continued on page 30) 

www.americanradiohistory.com

www.americanradiohistory.com


Fusing the gloss 
window to the shell 
of the cathode -ray 
tube, RCA -913. The 
operation is per- 
formed on a pre- 
cision lathe. A sec- 
tion of the glass is 
placed in the lathe 
and moved up 
against the metal al- 
loy edge of the shell. 

RADIO OPERATORS' MANUAL, 
Radio Department, General Electric 
Company, Schenectady, N. Y., sec- 
ond edition, 181 pages, price $L00. 
This book is a rewritten edition of 

the previous Police Radio Operator's 
Manual. The scope of the present 
manual has been expanded to include 
not only broadcast transmitters and po- 
lice radiotelephone and radiotelegraph 
systems, but also radio systems for land 
and marine fire departments, transit 
and electric power companies, and con- 
servation departments. 

It is published to assist those who 
wish to qualify for commercial radio- 
telephone and radiotelegraph operator 
licenses, to assist prospective station 
licensees in obtaining Federal author- 
izations and to present general infor- 
mation on radio syestems in various 
fields of applications. 

The book describes radio systems in 

use; outlines the organization and 
function of the Federal Communications 
Commission ; lists questions and an- 
swers relevant to Federal examinations ; 
and includes sections on maintenance, 
definitions, study references, radio- 
telegraph code, and "Q" abbreviations. 

GRAPHIC ROUTES TO GREATER 
PROFITS, by John W. Esterline, 
published by The Esterline -Angus 
Company, Indianapolis, Indiana, 320 
pages, 450 illustrations, price $3.00. 

This is a book on the use of graphic 
instruments in increasing the produc- 
tive capacity and efficiency of indus- 
try. It is a volume of case history 

BOOK REVIEWS 

rather than opinion, covering some 250 
cases, and giving the procedure fol- 
lowed, graphic charts obtained and so- 
lution reached in each case. 

The introductory section comprises 
30 pages, and is divided into three chap- 
ters, entitled "The High Cost of In- 
efficiency," "What Graphical Repre- 
sentation Means" and "Classification 
of Industrial Problems." The remain- 
der of the book is in five divisions : 

"The Problems of Machines," "The 
Problems of Power," "The Problems of 
Processes," "The Problems of Men" 
and "Research and Special Problems." 
The case studies throughout the 19 

chapters are numbered and cross - 
indexed. 

This book is presented in an inter- 
esting manner. It should be of value 
to executives and engineers. 

PHOTOELEMENTS AND THEIR 
APPLICATIONS, by Dr. Bruno 
Lange, Consulting Engineer, Berlin - 
Dahlem, translated by Ancel St. 
John, Ph.d., published by Reinhold 
Publishing Corporation, 330 West 42 
Street, New York City, 297 pages, 
price $5.50. 

The original work of Dr. Bruno 
Lange was published in Germany, this 
English translation having been per- 
formed by Ancel St. John. The book 
is intended primarily for the layman. 
thinking of the possible use of photo- 
electric devices for his own purposes, 
as well as the engineer who is inter- 
ested in new uses and devices. 

In addition to the usual description 

Under intense 
flames, the tempera- 
ture of the glass is 

raised to a yellow, 
plastic mass. When 
withdrawn, it leaves 
an air -tight bubble 
of glass (screen 
window) over the 
shell opening. Photo 
courtesy RCA Manu- 
facturing Co., Inc. 

of the basic photoelectric phenomena 
and of the historical development of 
the photoelements, various theories con- 
cerning the semi -conductor photoeffect 
are given. The physical properties of 
semi- conductor photocells are also given 
in the first part of the book. 

The second section of the book is 
devoted mainly to applications. In- 
cluded is data on construction and per- 
formance of the photoelements, photo- 
electric illumination meters, exposure 
meters for photographic purposes, spe- 
cial photometric apparatus, long -dis- 
tance transmission of quantities, am- 
plifying equipment, photoelectric switch- 
ing and signal devices, and other uses 
in the various fields of activity. 

Rather lengthy bibliographies en- 
hance the value of this book, although, 
as might be expected, most of the ref- 
erences are to foreign publications and 
books. 

HOW TO PASS RADIO LICENSE 
EXAMINATIONS, by Charles E. 
Drew, published by John Wiley & 
Sons, Inc., 440 Fourth Avenue, New 
York City, 201 pages, price $2.00. 

This is a revised edition of Mr. 
Drew's already well -known book de- 
signed to serve as a question and 
answer guide for those preparing to 
take government examinations for radio 
operator licenses. 

The first eight pages of this book 
have been devoted to the rules govern- 
ing the issuance of radio operator 
licenses, as well as a special table list - 

(Continued on page 30) 

COMMUNICATIONS FOR MAY 1938 27 

www.americanradiohistory.com

www.americanradiohistory.com


TOLERANCES ON CERAMICS 

You HAVE often noticed that manufac- 
turers of ceramics have called your at- 
tention to broader- than -specified toler- 
ances and this has, undoubtedly, brought 
the questions to your mind -"Why ? "- 
"Can't we get the same accuracy of 
parts in ceramics that are obtainable in 
other molded parts ? " -"Is it because 
the maker of ceramics is not as pro- 
gressive as the plastics competitor ?" 

This last question should be answered 
first. The ceramic manufacturer is 
keenly aware that his limitations for 
mechanical accuracy and surface ap- 
pearance are a handicap when the ap- 
plication does not demand the resist- 
ance to heat, to cold flow or other 
needed characteristics found in a cer- 
amic product. Therefore, he strives the 
harder to overcome the natural obsta- 
cles to the attainment of mechanical per- 
fection. 

Because a specified tolerance may be 
needed for ease of assembly or to fa- 
cilitate fitting together of parts, a 
review of the factors controlling the 
making of ceramic parts Neill lead to a 
better understanding. 

In ceramics, hardened at high tem- 
peratures, you need tolerances to pro - 
vide for : 

(1) Mechanical inaccuracies of the 
dies. 

(2) Shrinkage in kilning. 
(3) Chemical and /or physical varia- 

tions in raw materials. 
(4) Mechanical inaccuracies in com- 

mercial machining operations. 
(5) Tool or die wear. 
(6) Variations in shrinkage due to 

variations in kiln temperatures caused 
by: 

(a) Personal factor in reading in- 
struments. 

(b) Imperfections in instruments. 
(c) Weather changes -humidity and 

temperature. 
(d) Changing loads in kiln. 
(e) Change in viscosity of fuel oil 

or heat units in gas. 
(7) Warping during firing -such as 

out -of- round. 
It is true that both plastic and cer- 

amic industries have the same problem 
of accurately -made dies. In plastics the 
die produces the finished part with few, 
if any, subsequent deforming operations 

By FRANK J. STEVENS 
Engineering Vice - President 

AMERICAN LAVA CORPORATION 

and no subsequent high temperature 
vitrifying process. In ceramics the die - 
forming operation is frequently fol- 
lowed by mechanical machining opera- 
tions and also by the chemical reactions 
of kilning with the inherent problems 
of shrinkage of 12% to 15% and oc- 
casionally as much as 30 %. This high 
shrinkage in linear dimensions is influ- 
enced by exceedingly slight variations 
in raw materials, pressures of forming, 
kiln temperatures, time in the hot zone 
and even kiln gas conditions. And a 
shrinkage constant varies as between 
length and thickness. 

In making the dies for production 
runs, the dimensions of the specified 
part must be converted to the die size, 
making due allowance for shrinkage. 
Assuming this to be 12 %, an inch di- 
mension becomes 1.120 inches. The 
completed die drawings are turned over 
to the die maker to follow. Of eco- 
nomic necessity, the work must be fast, 
and he must have tolerances within 
which to work. These tolerances pro- 
vide for inaccuracies in equipment, 
tools, and the human element. Every 
metal worker knows that there is not 
one one -quarter inch drill in a thou- 
sand which will drill a one -quarter inch 
hole within .001 ". To make it closer 
to dimension, the hole must be drilled 
smaller and reamed or lapped to size, 
thereby increasing the cost rapidly as 
tolerances decrease. 

In dies for pressing many irregular 
shapes are encountered, making it nec- 
essary to complete the dies by hand 
methods of filing, scraping or grinding. 
So, if we assume the computations for 
shrinkage have been exact, we will still 
have the minimum variations of the fin- 
ished article due to inaccuracies of die 
making and, later on, to those changes 
in size due to die wear. 

The very characteristics of extreme 
strength and hardness for which cer- 
amic parts are valued are natural corol- 
laries of their highly abrasive qualities 
which cause the dimensional changes in 
dies when in use. 

Then, too, there must be allowance 
for some wear provided in tools or dies, 
even though the most abrasion- resisting 
steel may be used. In an extrusion die, 
the diameter increases with use; in a 
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press die use decreases the diameter of 
pins where, on the contrary, the holes 
within the parts of the die gradually 
wear larger ; therefore, there must be 
some tolerance provision made for wear. 

After either pressing or extruding, 
frequently the part must be milled, 
tapped, drilled, threaded or otherwise 
machined to fit in with the customer's 
drawing and, whether you are machin- 
ing ceramics or metal, again you do not 
in mass production reach exact dimen- 
sions to a millionth of an inch. You 
must have some allowance for the nat- 
ural variations that occur either to the 
looseness in the machine, to the spring 
of the tools, to the wearing of the tools, 
and for variations in the original set- 
ting of these tools to dimensions. 

The ceramist also has variations due 
to slight variations, chemically or in 
particle size, in the raw materials them- 
selves. There must be some allowance 
for that. Fortunately, he is able to mix 
a great many bags of raw material to- 
gether and, in that way, keep the varia- 
tions from one batch to another at a 
minimum. But, nevertheless, there must 
be some allowance to take care of those 
variations. 

Last, and more important, there must 
be an allowance for variations in firing 
temperatures because the slightest 
variations in firing temperatures pro- 
duce variations in the size of the piece. 
Remember that in the kiln itself condi- 
tions change continually. The internal 
condition of the kiln is affected by the 
change in the barometer outdoors and 
also by the change in the temperature 
outdoors. Temperatures are likewise 
changed by slight variations in pressure 
and temperature of the heating medium 
of oil or gas. As the pressure drops, 
temperatures go down. Colder fuel like- 
wise lowers temperatures. Then, there 
is the physical difficulty of reading the 
temperature exactly. By "exactly" we 
mean within one or two degrees at 2500 
degrees Fahrenheit. First of all, the 
instruments are not that accurate, nor 
does it appear that they can be made 
more accurately at the present time. 
Then, there is the variation in the hu- 
man element of reading a particular 
temperature on these instruments. Con - 

(Continued on page 38) 
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A STUDIO INPUT EQUIPMENT 

By HARRY PARO 

WHOLESALE RADIO SERVICE CO. 

A STATE of flux and change must be re- 
garded as the normal condition of a 
studio's control equipment. The input 
arrangements should be such that they 
can grow somewhat in the manner of, 
say, a sectional bookcase, without sacri- 
fice of appearance, efficiency or sound 
quality, and without requiring retire- 
ment of existing equipment. Provisions 
should exist for the addition at any time 
of mixing, preamplifier or equalizing 
units, at a minimum cost for installa- 
tion or wiring, and with no unsightly 
crowding of apparatus or outstanding 
contrasts in panel design. 

With these requirements in mind a 
series of new Lafayette high -quality 
studio control panels, including pre- 
amplifiers, mixers, equalizers, monitor 
panel, pòwer supply and 10 -watt output 
stage, have been designed. 

Modern tone quality was the first re- 
quirement to be given consideration. 
The individual units are designed to be 
added to existing facilities or to be com- 
bined into a complete, modern control 
rack with numerous possibilities of 
future growth. Compactness has been 
carried to a degree consistent with good 
sound results, and in consequence even 
a small room that may house a number 
of the complete racks will present a 
neat, uncrowded appearance. Vertical 
red stripes running through the gray 

Fig. 2. A complete rack assembly of 
the studio input equipment. 

panels make the last panel added to the 
rack look as if it had been present from 
the beginning as an integral part of the 
original installation. Future apparatus, 
as developed, will follow the sanie panel 
design. 

The preamplifiers are available in two 
models, for low or high impedance sound 
sources. They are cushion -mounted, 
and non -microphonic. The input trans- 
former of the low -impedance model is 
triple -shielded as insurance against 
magnetic pickup. That amplifier is flat 

ithin plie: nr minus ' ; (Ill from 50 to 

10,000 cycles ; the high -impedance model, 
5- megohm input, is similarly flat down 
to 30 cycles. Gain of either model is 
35 db. 

The matched 5- channel electronic 
mixer, with 37 db gain, is flat within 
plus or minus 0.8 db from 40 to 10,000 
cycles, with maximum output at zero 
level. 

The matched, two -section equalizer 
panel affords independent control of the 
high and low frequencies. The mini- 
mum insertion loss is 2 db while the 
maximum is 53 db. 

The power amplifier is of 10 watts 
output, .006 watt maximum input, using 
reverse feedback to keep harmonic con- 
tent to 2/% at 10 watts. The hum 
level at 10 watts is -63 db. Flexibility 
in practical use is promoted by the 
range of power amplifier output im- 
pedances available : 1.2, 2, 2.5, 5, 7.5, 10, 
15, 20, 30, 50, 125, 250, 333 and 500 
ohms. 

Fig. 1 shows the flexibility provided 
in the circuit, in that three output posi- 
tions are provided, a simple switch 
changing over from auditorium speaker 
to 78 rpm recording, and in third posi- 
tion to 33V rpm recording. The switch 
shown associated with the output jacks 
is ganged to the switch drawn just left 
of the coupling condensers between the 

(Continued nn page 35) 
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Fig. 1. Schematic diagram of the power amplifier. 
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ing the districts, territory within each 
district, and address of inspector in 
charge. 

Chapter II covers radiotelegraph 
transmitter apparatus, installations, 
communication receivers, care and 
maintenance of storage batteries, 

BOOK REVIEWS 

(Continued ued f roui page 27) 

power- supply apparatus, radiocommu- 
nication laws and regulations (radio- 
telegraph- commercial marine ser- 
vices). 

Chapter III, "Radiotelephone Sub- 
jects," is given over to broadcast 
transmitter and receiver diagrams, radio- 

telephone transmitters, receivers, power - 
supply apparatus, and laws and regula- 
tions covering first and second -class 
licenses. Abbreviations used in radio 
communications, and a chapter devoted 
to radiotelegraph and broadcast trans- 
mitter legends concludes the book. 

GENERAL PURPOSE AUDIO AMPLIFIER 

(say at 1000 cycles) is fed into the 
amplifier to give maximum undistorted 
output (about 24 volts), and this input 
signal is maintained constant during 
the remainder of this test. The ex- 
pander bias is now made more negative 
until the output level drops by an 
amount desired for expansion, say 30 
db. The /- megohm expander volume 
control is now turned up until the out- 
put is restored to its original value. The 
amplifier has thus been adjusted to the 
desired amount of expansion. 

In making this adjustment, it may be 
found that the two 6L7 tubes do not 
expand equally. This can be detected by 
observing the amplitude of the signal 
on each 6C5 or 6L6 grid with an oscil- 
loscope. By trying various 6L7 tubes, 
a pair will be found that match up at 
full expansion, and this is satisfactory 
since unbalance will produce apprecia- 
ble distortion only at high signal levels. 

Care should also be taken in balanc- 
ing up the tubes of the other stages, 
particularly the final stage, but in gen- 
eral these tubes run sufficiently uniform 
to occasion no particular. difficulty in 
this respect. Furthermore, the power - 
supply voltages should be adhered to in 
order to obtain best results, and Table 
I is appended to give the various plate 
currents and screen voltages for the 
main amplifier. 

PHYSICAL LAYOUT 

The physical layout is best described 
by Figs. 2 and 3. In Fig. 2 we note, 
proceeding from left to right, the well 
shielded input transformer, the 6F5 
tubes, the 6L7 tubes, the 6C5 tubes, 
and the 6L6 tubes. The output trans- 
former is in a shielded case behind the 
latter. The side circuit starts with a 
6C5 tube between the first and second 
stages, and to the rear of these. Be- 
hind the 6C5 tube is another (the sec- 
ond stage of the side amplifier), and to 
the left of it is the step -down trans- 

(Continued from ruge 26) 

former, while to the left of it, and be- 
hind the input transformer, is the 6C5 
tube functioning as a rectifier. The 
chassis is of a standard size, 12 inches 
by 17 inches by 3 inches deep. On the 
front side of the chassis, proceeding 
from left to right, are the expander 
bias control, the expander volume con- 
trol, and the main volume control. On 
top of the chassis are mounted four 
jacks of the closed circuit type, for 
checking the total current (plate and 
screen) of each 6L7 and each 6L6 tube. 
The first two serve as a quick check of 
the expansion of the 6L7 tubes by indi- 
cating the corresponding increase in 
plate current, and the latter two as a 
quick service check of the condition of 
the 6L6 tubes. Input and output termi- 
nals are on the rear side of the chassis. 

The power pack (to the right) is 
mounted on a 10 -inch by 12 -inch by 
3 -inch deep chassis, and requires no 
special discussion. An eight conductor 
shielded cable connects it to the ampli- 
fier chassis, at which end it is termi- 
nated in a female plug, which fits a 
recessed male plug in the amplifier 
chassis. 

In Fig. 3 we note the layout of parts 
within the chassis. All carbon resistor 
and small condensers are strapped 
across terminal strips below the respec- 
tive tube sockets, or between such a 
terminal and a socket terminal. The 
resistors and condensers are so mounted 
that their values are easily read when 
the amplifier is turned over. Larger 
values of condensers are of the Pyranol 
type so as to be compact, although 
electrolytic condensers can also be used. 
They are so mounted as not to cover 
the resistances and smaller capacities, 
in order to facilitate servicing of the 
unit, and the reading of the various 
plate, screen and bias voltages. Heavier 
current -carrying resistors are of the 
wire -wound type, and mounted verti- 
cally on large bolts in the power pack. 
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ELECTRICAL CHARACTERISTICS 

The gain, amount of expansion, power 
output, etc., have been given above. The 
frequency response (without expansion) 
is shown in Fig. 4 with and without an 
input transformer. It is evident that 
any variations from flatness are due to 
the particular input transformer, and to 
a lesser extent, the output transformer 
employed. The characteristics of the 
amplifier itself are more than satisfac- 
tory for the most exacting service. 

In Fig. 5 is shown the manner in 
which the output varies with input at 
1000 cycles when expansion is em- 
ployed, and indicates that the expan- 
sion is linear down to 18 db below the 
maximum input. For input levels below 
this the relationship was not readily 
measurable, but indications are that the 
expansion is linear in this region, too, 
although curvature of the rectifier char- 
acteristics may enter in. 

When using the side amplifier as a 
contractor -as in recording -a lesser 
bias on the 6L7 expander grids will be 
required, as well as a smaller amount 
of gain in the side amplifier, otherwise 
the contraction will be so great that a 
greater input level will result in an 
actual lesser output level. 

CONCLUSION 

In conclusion it may be stated that 
this article has described the design and 
construction of a high -gain, high -fidel- 
ity 24 -watt amplifier adapted for volume 
expansion or contraction, and suitable 
for a wide variety of purposes, such as 
that of recording and .reproduction of 
phonograph discs, public- address work, 
and general experimental work in audio. 

The writer wishes at this point to 
acknowledge the kind co- operation of 
Mr. John Munro, of WNEW, and a 
former student of RCA Institutes, Inc. 
He was responsible for the mechanical 
layout of parts, the construction and 
final testing of the amplifier. 
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VETERAN WIRELESS OPERATORS 

ASSOCIATION NEWS 

W. J. McGONIGLE, President RCA Building, 30 Rockefeller Plaza, New York, N. Y. H. H. PARKER, Secretary 

TITANIC MEMORIAL 

A TITANIC MEMORIAL PROGRAM, originating 
in the studios of station WOR and the 
Mutual network, was presented on April 
15, 1938, under the auspices of our Asso- 
ciation : 

Announcer : "Twenty -six years ago to- 
day occurred the greatest marine disaster of 
all time -the foundering of the world's 
newest and largest ship of the day, the 
luxury liner Titanic, which struck an ice- 
berg in the North Atlantic Ocean and sank 
with great loss of life. To commemorate 
this event, the Special Features Division 
of the Mutual network presents a special 
Memorial program under the auspices of 
the Veteran Wireless Operators Associa- 
tion. The commentator on this program 
will be William J. McGonigle, President 
of this international association of wire - 
lessmen. Mr. McGonigle." 

Mr. McGonigle : "We dedicate this 
broadcast to the memory of Jack Phillips, 
heroic Chief Wireless Officer of the ill - 
fated Titanic. 

"Our Chaplain, a former wireless officer 
in the American merchant marine, the 
Reverend Dr. Walter P. Doty, will lead 
us in prayer." 

Reverend Doty eulogized the heroism of 
Jack Phillips and that of other wireless - 
men and prayed for the safety of all en- 
gaged on ships traveling the seven seas. 

Mr. McGonigle : "The man who has the 
unique distinction of having first sent SOS 
as a signal of distress and of receiving the 
second SOS distress signal is Theodore D. 
Haubner. Mr. Haubner is present in the 
studio and will now address you. Mr. 
Haubner." 

Mr. Haubner traced, briefly, the history 
of "CQD" and "SOS" as distress signals 
and told of the occasion which necessitated 
his first use of SOS while wireless officer 
aboard the S. S. Arapahoe off Cape Hat- 
teras ; because of this experience, and his 
receiving of the second SOS signal later 
in 1909, he stated his belief that : "The rec- 
ord of wirelessmen during trouble at sea 
proves that neither the mental processes nor 
the emotions of wirelessmen at such times. 
concerns self preservation for themselves." 

Mr. Haubner continued: "The memory 
of Jack Phillips, Chief Wireless Officer of 
the ill -fated Titanic, needs no tribute from 
me. He gave all on April 15, 1912 -his 
life -that others might live. His heroic 
sacrifice fulfilled the finest traditions of the 
merchant marine in time of distress, added 
lustre to prior heroic rescues effected 
through the instrument of wireless and set 
a new standard which some wirelessmen 
have since equalled -but none can ever 
exceed." 

Our President then narrated the story 
of the Titanic's first, and only, trip re- 
lating in part : "At the time of the col- 
lision, the Chief Wireless Officer, John 
George Phillips, was on duty in the wire- 
less room, shortly to be relieved by Harold 
Bride his assistant. That same day Phillips 

had spent over six hours repairing the wire- 
less equipment and but for his ability and 
perseverance in effecting a successful re- 
pair perhaps no one would have survived 
the disaster. 

"Phillips was preparing to retire for 
some much needed rest having been re- 
lieved by Bride -neither of them suspect- 
ing anything very serious though the ship 
had stopped -when Captain Smith came to 
the wireless cabin and requested that they 
stand by for a possible distress call. Back 
to the bridge for a brief period to deter- 
mine the exact condition of his vessel. 
Captain Smith returned within ten minutes 

The VWOA Monument. 

of his first visit to the wireless cabin with 
the order 'Send out the call for assistance.' 
Phillips immediately sent a series of dis- 
tress calls on full power using both CQD 
and SOS followed by the Titanic's call 
letters MGY, her position and details of 
her condition." 

Mr. McGonigle continued his narration 
with : "Phillips remained at his post keep- 
ing approaching ships informed. Bride 
acted as messenger between the wireless 
cabin and the Captain. With remarkable 
discipline under the circumstances the job 
of abandoning ship was begun under the 
direct supervision of Captain Smith. 
Women and children first, the aged before 
youth -officers and men at their posts until 
the end." 

And concluded with : "That 712 persons 
were saved from this greatest of marine 
disasters is a splendid tribute to the cour- 
age and ability of Chief Wireless Officer 

Jack Phillips. The wirelessmen of the 
world salute your memory, Jack Phillips." 

Our president in introducing the Coast 
Guard representative said in part : "The 
splendid record established by the United 
States Coast Guard in the Ice Patrol is 
indeed a monument to the efficiency of 
Coast Guard personnel. It is a matter of 
record that not a single life has been lost 
due to collision with ice in the North At- 
lantic since this Patrol was first begun in 
1913. Through the courtesy and coopera- 
tion of Commander J. S. Baylis, Chief of 
Staff of the New York Division of the 
Cluted Mates Coast Guard. we present 
Lieut. D. F. de Otte, Communications 
Officer of the New York Division, who 
will now address you." 

Excerpts from Lieut. de Otte's address 
follow : "The United States Coast Guard is 
indeed glad to have this opportunity to 
acknowledge the splendid achievements of 
radiomen, both at sea and ashore.... The 
SOS or NCU must be transmitted regard- 
less of the difficulties or the dangers in- 
volved. The dangers take the lives of many 
of these men, and the Coast Guard is only 
too glad to join at this broadcast in paying 
tribute to them.... Several speakers have 
referred to the loss of Jack Phillips, Chief 
Wireless Officer on the Titanic. His death 
brought sorrow to many, but, perhaps it 
was not in vain, for it focussed the atten- 
tion of the world on the value of radio, 
and it may be said to have been the real 
start of the present system of marine com- 
munication which is marked by a spirit of 
mutual helpfulness and by a history of 
personal courage of the men at the key, 
whose motto may well be said to be, `Duty 
first, safety last'." 

Lieut. de Otte concluded his remarks 
with the reading of the message received 
from the Coast Guard cutter Tahoe on Ice 
Patrol telling of the Memorial services 
held that day by them in the vicinity of 
an iceberg in commemoration of the loss 
of the Titanic. 

Mr. McGonigle then introduced Mr. 
George H. Clark, President of the Wireless 
Operators Monument Fund and Executive 
Secretary of the Marconi Memorial Fund, 
who said in part : "A monument was 
dedicated in 1915 at Battery Park, New 
York City, to the memory of all wireless - 
men who had given their lives that others 
might live. Each year the Veteran Wire- 
less Operators Association pays tribute to 
the memory of its departed co- workers in 
an appropriate service. Today at 12:30 
Noon our Memorial services will be held 
at the Monument." 

Mr. Clark closed : "The Veteran Wire- 
less Operators Association is now sponsor- 
ing a memorial to commemorate its de- 
parted leader, the late Guglielmo Marconi. 
Should this be in material form, it is 
probable that the present Monument will 
be incorporated in this new and larger 
edifice that thereby the memory of 

(Continued on page 43) 
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OVER THE TAPE . . 

NEWS OF THE COMMUNICATIONS FIELD 

DRIVER -HARRIS RESUMES OPERATION 
Difficulties between the Driver -Harris 

Company of Harrison, N. J., and the 
C.I.O., resulting in the closing down of 
the plant for three weeks, were settled on 
April 5th. The plant has reopened and 
resumed operations in all departments. The 
production of alloy castings and alloy wire 
is again on a normal basis, and immediate 
deliveries of wire are being made from 
stock carried at Harrison, Chicago, Cleve- 
land and San Francisco. 

UTAH STOCKHOLDERS MEETING 
At the annual meeting of the stockholders 

of Utah Radio Products Company, eight 
of the nine Directors in office during the 
preceding year were re- elected. Mr. Robert 
M. Felsenthal was elected a Director to 
bring the Board to the full number. 

At the meeting of Directors, immediately 
following the stockholders' meeting, the 
following officers were re- elected : G. Ham- 
ilton Beasley, President ; John A. Snyder, 
First Vice-President ; E. L. Barrett, Vice - 
President in charge of Development and 
Engineering Research ; W. Dumke, Vice - 
President in charge of Production ; and 
H. S. Neyman, Secretary- Treasurer. 

"FREQUENCY CONTROL WITH QUARTZ 
CRYSTALS" 

This booklet was written to acquaint the 
engineer and amateur with the theory and 
practice of quartz crystal frequency con- 
trol. The information is basically theo- 
retical so that quartz crystals can be ap- 
plied to any type of oscillator circuit. To 
partially offset the cost of publication, these 
booklets are sold through regular Bliley 
distributors at 10c per copy. Where there 
are no conveniently located distributors 
they may be obtained directly from the 
Bliley Electric Company, Union Station 
Bldg., Erie, Pa. 

NEW OFFICES FOR STANCOR 
Standard Transformer Corporation have 

announced the removal of their general 
office and factory. The new address is 
1500 N. Halsted Street, Chicago. 

PRICES ON PYRANOL CAPACITORS 
A price reduction of as much as 42 per- 

cent on Pyranol capacitors for radios has 
been effected by the General Electric Com- 
pany. Production economies coupled with 
increased demand for the units have made 
possible the lowered prices according to 
the company announcement. A complete 
listing of all reductions in the line is con- 
tained in the bulletin GEA -2021A just 
published by the company. 

TECH BULLETIN 
A bulletin covering new developments 

in instrument type tap switches is an- 
nounced by Tech Laboratories. 7 Lincoln 
Street, Jersey City, N. J. The new line 
of switches covers both r -f and low -fre- 
quency applications. Write for bulletin 381. 

WESTON EMPLOYEES MARK ORGANIZA- 
TION'S 50TH YEAR 

More than 1,000 employees of the Weston 
Electrical Instrument Corporation were 
present at a Golden Anniversary Dinner 
held in Newark on April 7th as a testi- 
monial to Edward F. Weston, President of 
the organization. At the dinner, Mr. Wes- 
ton was presented with a framed portrait 
of his father, the late Dr. Edward Weston, 
based on the same photographic negative 
as the accompanying illustration. The din- 
ner was arranged and the gift presented 
by the employees of the organization. Mr. 
William Stevens, oldest Weston employee 
and an associate of Dr. Weston since 1877, 
served as toastmaster. 

The late Dr. Edward Weston, founded 
the Weston Electrical Instrument Company 
(now Corp.) at Newark, N. J., in the 
Spring of 1888, just a half- century ago. 
Dr. Weston was a pioneer in many fields 
of early electrical developments, including 
the construction of dynamos, electro- plating 
and arc -lighting. At the opening of the 

The late Dr. Edward Weston. 

Brooklyn Bridge in 1883, the system of 
Weston arc -lighting with which it was 
then equipped attracted international atten- 
tion. Later Dr. Weston's work on carbon 
filaments contributed an essential element 
to the practical success of the incandescent 
lamp. 

The Weston Electrical Instrument Com- 
pany was an outgrowth of Dr. Weston's 
private laboratory, where he conducted re- 
search to answer the need of scientists and 
engineers for a convenient and precise 
means to measure the electrical quantities 
then coming into general application. 

Dr. Weston continued active in the affairs 
of the organization until 1925, when he was 
succeeded as President by his son, Edward 
Faraday Weston. Dr. Weston died on 
April 20, 1936. 

"ELECTROLYTIC CAPACITORS IN FILTER 
DESIGN" 

The article on "Electrolytic Capacitors 
in Filter Design," by Paul MacKnight 
Deeley, which appeared in the April issue 
of COMMUNICATIONS, has provoked quite 
a bit of comment. For those interested, 
Mr. Deeley is Chief Engineer of the Elec- 
trolytic Division of the Cornell Dubilier 
Electric Corporation of South Plainfield, 
N. J. 
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POTTS .RECEIVES APPOINTMENT 
The announcement has just been made 

by Floyd W. Bell, President of Bell Sound 
Systems, Inc., 61 E. Goodale Street, Col- 
umbus, Ohio, of the appointment of R. E. 
Potts as Sales Manager. Mr. Potts fills 
a newly -created position, sales having been 
previously directed by Mr. Bell. Potts 
comes to his new position from Parkers- 
burg, W. Va., where he was associated 
with the Ideal Corrugated Box Company 
for the past three years. Prior to that, 
he was in business organization work in 
Columbus. He is a graduate of Ohio 
State University and active in various 
fraternal groups. 

EASTERN TRIP FOR LASURE 
Harry A. Lasure, manufacturer's agent, 

with general offices in Los Angeles, Cali- 
fornia, is leaving for annual trip East about 
June 1. During the parts show in Chicago, 
Mr. Lasure will be at the Stevens Hotel. 

SOUND CATALOG 
Transformer Corporation of America, 

through the Clarion Institute of Sound 
Engineers, have just released their new 
1938 -1939 catalog of Clarion "Unified" 
sound Systems and associated accessories. 

The complete new line, ranging in size 
from the 5 to 8 watt system to the 70 to 
98 watt system, and including portable 
systems ranging from 5 to 8 watts to 40 
to 54 watts, is fully described and illustrated 
in this catalog. In addition to the sound 
systems, a complete line of Clarion micro- 
phones, speakers and other accessories as 
well as two new types of inter- communi- 
cating systems is also included. 

Copies of the new catalog may be ob- 
tained from the Clarion Institute of Sound 
Engineers, 69 Wooster Street, New York 
City. 

DUMONT MOVES 

The removal of its manufacturing plant, 
offices and laboratories from Upper Mont- 
clair to its own factory building at 2 Main 
Avenue, Passaic, New Jersey, is announced 
by Allen B. DuMont Labs., Inc. The two- 
story-and-basement brick and concrete 
building, with its large plot of ground, 
providing adequate room for future plant 
expansion, was purchased some time ago. 
During the past several months a force of 
workmen have been making extensive 
alterations and improvements. 

NEW HOME FOR CREI 

For some time the Capitol Radio En- 
gineering Institute have felt the need for 
additional space for school and office facili- 
ties. As a result they have purchased a 
building at 3224 Sixteenth St., N. W., 
Washington, D. C., and the remodeling 
work is already under way. The new build- 
ing is expected to be ready for occupancy 
by the latter part of June. Due to the 
amount of work required in moving and 
reinstalling laboratory and shop equipment, 
CREI has cancelled the summer class for 
this year. 

(Continued on page 41) 

www.americanradiohistory.com

www.americanradiohistory.com


Contracts to install sound equipment in 

ball parks, churches, auditoria, aboard 

ships, etc. are very desirable and profit- 

able. Practically every successful bidder 

for these high class types of sound instal- 

lation specify the use of Racon Loud 

Speakers and Driving Units. * 

MARINE SPEAKERS 
Available in 3 Sizes 

Bull Marine Speaker, 60 wafts; Regular 
Marine Speaker, IO watts; Midget Marine 
Speaker, 5 watts. 

The only outside speaker approved by the 
Department of Commerce for ship use. 

Sensitive enough to use as a microphone. 

PERMANENT MAGNET 
UNITS 

The Bull PM unit has a 25 -Ib. 
Alnico magnet ring and a spe- 
cial patented phase cancella- 
tion device. Handles 60 watts 
continuously. Weighs 50 lbs. 
Smaller size PM and electro 
dynamic speaker units avail- 
able. 

360 RADIAL HORNS 

Projects sound accurately and 
with even intensity over a 360 
degree radius. This horn is 

equivalent to a circular bank of 
12 six -foot trumpets. Weather- 
proof and indoor models avail- 
able in 2 -unit and 4 -unit styies. 

* Racon Horns and Units are preferable, espe- 
cially for use in important sound installations. 
1- Because Racon is synonomous with perfection 
in quality reproduction. 2-There is a Racon 
Speaker, Baffle and Driving Unit for every pur- 

pose. 3- Because there are built -in and patented 
engineering features in Racon products that no 
other speaker producer can simulate or copy. 
4 -Racon engineers lick those tricky problems 
which so often face sound equipment purchasers. 

The latest RACON Catalog C5 contains complete technical data and describes all 
RACON Horns, Loud Speaker Units, Baffles, etc. Send for your free copy today! 

Bacon Electic Company Inc. 
224 Fourth Ave. New York. N. 1 
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THE MARKET PLACE 
NEW PRODUCTS FOR THE COMMUNICATIONS FIELD 

RECORDING MACHINE 

The recording machine shown in the ac- 
companying illustration has just made its 
appearance on the market. One of the 
features of this machine is automatic 
switching to eliminate the manual opera- 
tion of recording and reproducing switches. 
Further, the amplifier is said to have a 
dual characteristic ; i. e., one for recording 
and one for reproducing, the change being 
accomplished automatically. A special belt - 
driven motor is said to permit recordings 
to be made without wows or flutter, while 
a special mounting further is stated to re- 
duce hum below annoyance level. The 
speaker is built into the cover and may be 
used at any distance from the recorder. 
The whole machine is built into a carrying 
case 15" x 15" x 10 ". The weight is ap- 
proximately 35 pounds. 

Literature is available from Sound Ap- 
paratus Company, 150 W. 46 Street, New 
York City. -COMMUNICATIONS. 

COLD -CATHODE TUBE 

A new cold -cathode, glow- discharge tube 
designated as Gas -Triode RCA- 0A4 -G, 
has recently been announced by RCA to 
radio equipment manufacturers. 

The 0A4 -G is intended primarily for ser- 
vice as a relay tube and is designed espe- 
cially for use in an electrical system for 
the remote tuning and control of line- 
operated radio receivers. It can be actuated 
by r -f impulses generated under the con- 
trol of the user and transmitted over the 
power line that supplies the radio receiver. 
Only a small amount of electrical energy 
is required to actuate the 0A4 -G. Being of 
the cold- cathode type, it does not consume 
power when the receiver is not in use. A 
remote -control system using the 0A4 -G 
provides a simple method for eliminating 
special cables and gives the user a large 
choice of control positions. 

The remote -control capabilities of the 
0A4-G can be utilized by the ingenious ex- 
perimenter in numerous ways. 

Additional information on the 0A4 -G is 
available from the RCA Radiotron Div- 
ision, RCA Manufacturing Co., Inc., Har- 
rison, N. J.- COMMUNICATIONS. 

MOLDING COMPOUND 

A new molding compound is announced 
by General Plastics to be known as 2274. 
This material was developed to meet the 
problem of molding parts with especially 
large inserts which are subject to extremes 
of temperature. While this new 2274 com- 
pound is comparable with standard com- 
pounds, the final set is said to be slightly 
more flexible. Therefore it is stated that 
cracking is avoided in the finished piece 
which might occur with expansion and 
contraction of the metal inserts. 2274 is 
especially adaptable with terminal studs, 
brush holders, etc. 

Complete information may be secured 
from General Plastics, Inc., N. Tonawanda, 
N. Y.- COMMUNICATIONS. 

Sound Apparatus recording machine. 

RCA cold -cathode tube. 

Lectrohm resistors. 

Erie knobs for push -button tuners. 
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ANTENNA AMMETER 

Victor J. Andrew has announced a new 
type of remote -reading antenna ammeter 
for use in broadcast stations. 

It is designed for a maximum of safety 
from failures due to lightning. Rugged 
construction and the use of a shielded 
current transformer with a vacuum -tube 
rectifier is said to insure reliability and 
accuracy. Other features are a linear scale, 
a reading which does not vary with modu- 
lation of the transmitter, and an accuracy 
not affected by as much as fifty ohms re- 
sistance in the pair of wires to the remote - 
indicating meter. These meters are ac- 
cepted by the Federal Communications 
Commission. Various models are avail- 
able with full -scale ranges from 1 to 80 
amperes. 

For further information write to Victor 
J. Andrew, 7221 South Francisco Ave., 
Chicago, Illinois. -COMMUNICATIONS. 

WIRE -WOUND RESISTORS 

The resistors illustrated are representa- 
tive of a complete line of wire -wound vi- 
treous enameled Lectrohm resistors which 
range in size from 5 watts to 200 watts. 
Standard ratings for these resistors are 
based on a power dissipation as set up 
under Radio Manufacturers' Association 
standards. 

Graduations in tube sizes are available 
from the smallest 5 -watt unit measuring 
5/16" in diameter and 1" in length to the 
largest 200 -watt unit measuring 1%" in 
diameter and 12" in length. 

These resistors are wire space wound 
on low -loss ceramic cores with resistance 
wire having a low temperature coefficient. 
Tolerances can be held to a plus or minus 
1% if necessary ; commercial limits, plus 
or minus 5 %. 

These units can be obtained in either 
fixed, tapped or adjustable types with ter- 
minals of either flexible pig -tail or solder- 
ing lug. Brackets can be supplied if speci- 
fied. 

Manufacturers having special require- 
ments on units other than standard sizes 
and values can obtain samples for test 
purpose by forwarding their specifications 
to Lectrohm, Inc., 5133 W. 25th Place, 
Cicero, Illinois.- COMMUNICATIONS. 

KNOBS FOR PUSH- BUTTON TUNERS 

The Plastics Division of Erie Resistor 
Corporation announces that it is in a posi- 
tion to furnish molded plastic knobs for 
radios equipped with push- button tuning 
mechanisms. These knobs, molded in a 
stock die, are approximately %" in length 
and hs" in diameter and will fit all stand- 
ard push- button tuning devices. They can 
be finished in any desired color and are 
molded by the injection process. 

Samples and quotations may be obtained 
by writing Erie Resistor Corporation, 
Erie, Pa.- COMMUNICATIONS. 

(Continued on page 44) 
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THE MARKET PLACE 
NEW PRODUCTS FOR THE COMMUNICATIONS FIELD 

RECORDING MACHINE 

The recording machine shown in the ac- 
companying illustration has just made its 
appearance on the market. One of the 
features of this machine is automatic 
switching to eliminate the manual opera- 
tion of recording and reproducing switches. 
Further, the amplifier is said to have a 
dual characteristic ; i. e., one for recording 
and one for reproducing, the change being 
accomplished automatically. A special belt - 
driven motor is said to permit recordings 
to be made without wows or flutter, while 
a special mounting further is stated to re- 
duce hum below annoyance level. The 
speaker is built into the cover and may be 
used at any distance from the recorder. 
The whole machine is built into a carrying 
case 15" x 15" x 10 ". The weight is ap- 
proximately 35 pounds. 

Literature is available from Sound Ap- 
paratus Company, 150 W. 46 Street, New 
York City.- COMMUNICATIONS. 

COLD -CATHODE TUBE 

A new cold- cathode, glow- discharge tube 
designated as Gas -Triode RCA- 0A4 -G, 
has recently been announced by RCA to 
radio equipment manufacturers. 

The 0A4 -G is intended primarily for ser- 
vice as a relay tube and is designed espe- 
cially for use in an electrical system for 
the remote tuning and control of line- 
operated radio receivers. It can be actuated 
by r -f impulses generated under the con- 
trol of the user and transmitted over the 
power line that supplies the radio receiver. 
Only a small amount of electrical energy 
is required to actuate the 0A4 -G. Being of 
the cold- cathode type, it does not consume 
power when the receiver is not in use. A 
remote -control system using the 0A4 -G 
provides a simple method for eliminating 
special cables and gives the user a large 
choice of control positions. 

The remote -control capabilities of the 
0A4-G can be utilized by the ingenious ex- 
perimenter in numerous ways. 

Additional information on the 0A4 -G is 
available from the RCA Radiotron Div- 
ision, RCA Manufacturing Co., Inc., Har- 
rison, N. J.- COMMUNICATIONS. 

MOLDING COMPOUND 

A new molding compound is announced 
by General Plastics to be known as 2274. 
This material was developed to meet the 
problem of molding parts with especially 
large inserts which are subject to extremes 
of temperature. While this new 2274 com- 
pound is comparable with standard com- 
pounds, the final set is said to be slightly 
more flexible. Therefore it is stated that 
cracking is avoided in the finished piece 
which might occur with expansion and 
contraction of the metal inserts. 2274 is 
especially adaptable with terminal studs, 
brush holders, etc. 

Complete information may be secured 
from General Plastics, Inc., N. Tonawanda, 
N. Y.- COMM L'NTCATION S. 

Sound Apparatus recording machine. 

RCA cold -cathode tube. 

Lectrohm resistors. 

Erie knobs for push -button tuners. 
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ANTENNA AMMETER 

Victor J. Andrew has announced a new 
type of remote -reading antenna ammeter 
for use in broadcast stations. 

It is designed for a maximum of safety 
from failures due to lightning. Rugged 
construction and the use of a shielded 
current transformer with a vacuum -tube 
rectifier is said to insure reliability and 
accuracy. Other features are a linear scale, 
a reading which does not vary with modu- 
lation of the transmitter, and an accuracy 
not affected by as much as fifty ohms re- 
sistance in the pair of wires to the remote - 
indicating meter. These meters are ac- 
cepted by the Federal Communications 
Commission. Various models are avail- 
able with full -scale ranges from 1 to 80 
amperes. 

For further information write to Victor 
J. Andrew, 7221 South Francisco Ave., 
Chicago, Illinois.- COMMUNICATIONS. 

WIRE -WOUND RESISTORS 

The resistors illustrated are representa- 
tive of a complete line of wire -wound vi- 
treous enameled Lectrohm resistors which 
range in size from 5 watts to 200 watts. 
Standard ratings for these resistors are 
based on a power dissipation as set up 
under Radio Manufacturers' Association 
standards. 

Graduations in tube sizes are available 
from the smallest 5 -watt unit measuring 
5/16" in diameter and 1" in length to the 
largest 200 -watt unit measuring P/8" in 
diameter and 12" in length. 

These resistors are wire space wound 
on low -loss ceramic cores with resistance 
wire having a low temperature coefficient. 
Tolerances can be held to a plus or minus 
1% if necessary ; commercial limits, plus 
or minus 5 %. 

These units can be obtained in either 
fixed, tapped or adjustable types with ter- 
minals of either flexible pig -tail or solder- 
ing lug. Brackets can be supplied if speci- 
fied. 

Manufacturers having special require- 
ments on units other than standard sizes 
and values can obtain samples for test 
purpose by forwarding their specifications 
to Lectrohm, Inc., 5133 W. 25th Place, 
Cicero, Illinois.- COMMUNICATIONS. 

KNOBS FOR PUSH -BUTTON TUNERS 

The Plastics Division of Erie Resistor 
Corporation announces that it is in a posi- 
tion to furnish molded plastic knobs for 
radios equipped with push- button tuning 
mechanisms. These knobs, molded in a 
stock die, are approximately /" in length 
and /" in diameter and will fit all stand- 
ard push- button tuning devices. They can 
be finished in any desired color and are 
molded by the injection process. 

Samples and quotations may be obtained 
by writing Erie Resistor Corporation, 
Erie, Pa.- COMMUNICATIONS. 
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NEWSPAPERS BY RADIO 

(Continued from page 9) 

ployed to cut the speaker off during the 
recording of facsimile broadcasts. The 
broadcasting stations from which fac- 
simile signals are sent is tuned in with 
a receiver as would be the case if regu- 
lar sound programs were to be received. 
The facsimile recorder is switched on 
and the volume control of the receiver 
is turned to the point where the copy 
has the desired contrast. The actual 
recording operation is wholly auto- 
matic and requires no attention. 

There are no adjustments on the 
recorder to obtain maximum definition 
other than the initial adjustment of 
framing and stylus pressure. Further- 
more, there is no servicing of deteriora- 
tion other than routine lubrication and 
replacement of stylus after many months 
of use. Paper costs about 15 cents per 
week. 200 feet on a roll. 

The machine holds a roll of dry 
processed recording paper which is auto- 
matically fed as long as facsimile signals 
are received. Each roll holds enough 
paper (200 feet) to provide for a week's 
recording operations without reloading. 
Recording paper in a number of dif- 
ferent color combinations has been 
developed, but it is believed that stock 
on . which the facsimile copy appears as 
black or in half tones on either a white 
or orange background will be most 
popular. 

STUDIO EQUIPMENT 

(Continued from page 29) 

first and second stages, automatically 
introducing a pre- determined low -fre- 
quency attenuation when the output 
switch is thrown over to the low speed 
cutting head. 

The_ monitor panel affords direct - 
level readings between +5 and +45 db, 
using a 2 -inch meter of modern design, 
with high speed return damping and 
moderate speed advance. 

The power -supply unit incorporates 
three stages of filtering, with a total of 
72 microfarads capacitance. It will fur- 
nish all needed power to the 10 -watt 
amplifier, 12 preamplifiers and 10 mix- 
ing channels, simultaneously, or may be 
used with other combinations of the 
equipment, as with 20 mixing channels 
and 6 preamplifiers ; additional power 
units can be added at any time to meet 
still more elaborate needs. 

A complete, compact rack assembly of 
these units, allowing for future expan- 
sion, is shown in Fig. 2. Each unit is 
individually shielded, each is matched 
in appearance to all the others. 

UNIVERSAL BROADCAST 
RECORDING EQUALIZER 

MODEL 3 -A 

The universal characteristics of the UTC 3 -A equalizer have made it the mos+ 

popular item for broadcast and recording equalization. This unique unit, with 
which most communications engineers are already familiar is an accurately 
calibrated, quickly adjustable combined low and high frequency equalizer. 
The construction is of the depressed chassis etched panel, rack mount type. 
Four controls are provided on the panel. The low frequency controls include 
a switch for adjusting the maximum equalization frequency to 25, 50, or 100 

cycles and a calibrated T -pad for exact adjustment of the amount of equaliza- 
tion. The high frequency portion of this unit includes a switch to obtain 
resonance at 4,000, 6,000, 8,000 or 10,000 cycles, and a similar calibrated 
control reading directly in DB. It is ideal for equalizing lines, pickup and 
recording equipment, due to its flexible nature. Where rapid change -over is 

required in service from one line to another, or from recording to play back, it 
is merely necessary to predetermine the required setting. The actual adjust- 
ment of the controls can be taken care of almost instantaneously. Dimensions 
of panel 31/2" x 19 ". Depth 71/2 ". The new model 3 -A is NOW THOR- 
OUGHLY SHIELDED AGAINST INDUCTIVE PICKUP WITH UTC TRIALLOY 
SHIELDING. 

Net price to broadcast stations or recording studios $85.00 

COMPENSATED EQUALIZER 
MODEL 3 -AX 

The insertion loss effected by an equalizer is roughly proportional to the 
amount of equalization. It is therefore found that when readjusting the equalizer 
a change in the amplifier gain setting is generally necessary. This presents some 
difficulty in cases where very rapid changing of equalization is necessary, as in 

sound effects and sound on film practice. 

Through a unique arrangement of compensating pads, the 3 -AX equalizer 
presents the same general characteristics as the 3 -A unit but does not require 
gain resetting. The compensation, based on months of aural tests, effects a 

constant insertion loss of approximately 50 DB. Rapid change in tone color 
can be obtained with negligible change in volume. 

Net price to broadcast stations and recording studios $140.00 

WRITE FOR OUR NEW BULLETIN, "BROADCAST DEVELOPMENTS" 

72 SPRING STREET NEW YORK, N. Y. 
EXPORT DIVISION : 100 VARICK STREET NEW YORK . N.Y. CABLES : "ARLAB 
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 Engineers! 
Executives! 

Ñ 
To get greater ... 
antenna efficiency 

at a 
lower cost 

Stop waste - 
Step ahead of 
competition 

Lingo vertical tubular steel 
Radiators bring to broad- 
casting those important ele- 
ments of efficiency and 
economy . . . so important 
to station engineers and 
executives. 

No matter if you are only 
thinking about a new an- 
tenna installation, it will 
pay you well to investigate 
our new standards for an- 
tenna performance, efficiency 
and low cost. These are the 
result of over 40 years ex- 
perience and by scientific 
tests conducted by noted 
radio engineering authorities. 

Lingo "Tube" Radiators 
will step up the efficiency 
of your station and give you 
the complete coverage that 
today's competition demands. 

New standards for 
VERTICAL 
TUBULAR STEEL 
RADIATORS 
At last scientific minds and structural expe- 
rience have combined to create a vertical 
radiator that offers lowered costs - optimum 
performance -reliability -and a five -year insur- 
ance policy that "means something." If you 
would like to know more about this amazing 
type of Vertical Radiator -write us stating 
height desired -and we will send complete in- 
formation immediately. 

Write for Free 

ILLUSTRATED 
FOLDER 

JOHN E. 

LINGO & SON 
Est. 1897 

Dept. 5 

28th St. & Buren Ave. 

Camden, N. J. 

RECORDING SYSTEM 

(Continued from page 15) 

enough in duration so that about two 
grooves are cut with no motion of the 
stylus they will be easily counted on 
the record and a comparison with a list 
of the frequencies at which the interrup- 
tions were made will give a good fre- 
quency calibration of the curve on the 
record. 

The reader should be reminded at this 
point that the conventional recorder has 
a region at low frequencies which is 
cut at constant amplitude instead of 
constant velocity. In this region the 
velocity is proportional to frequency 
and the light band should increase in 
width instead of remaining constant. The 
inner portion of the record in the pho- 
tograph has the low- frequency end of 
the scale cut on it and shows the typ- 
ical recorder characteristic plainly. 

If no beat -frequency oscillator is 
available but some source of fixed fre- 
quencies is, a measurement can be made 
by recording a few grooves at each fre- 
quency and measuring the width of the 
resulting light band. In this case it is 
necessary to make a voltage measure- 
ment at each frequency to be sure that 
the voltage on the input of the amplifier 
is the same at each measurement. 

A constant -frequency record could be 
used as such a source, but if used a 
measurement of the voltage put out by 
the pickup at each frequency should be 
made at the time the test record is 
cut. 

If it is desired to measure the over- 
all characteristic of the recording and 
reproducing system at the same time, a 
suitably cut heterodyne- frequency rec- 
ord can be played through the repro- 
ducing system into the recording am- 
plifier and the resulting light band 
measured. This is limited, however, to 
systems which have separate recording 
and reproducing amplifiers. 

Another important feature of a re- 
cording system is the maximum stylus - 
point velocity which may be used be- 
fore the system begins to show appre- 
ciable overload. The overload may come 
from two possible sources. The ampli- 
fier might overload or the recorder 
might overload due to the magnetic 
saturation in ttte armature or other 
parts of the magnetic circuit. It is de- 
sirable to cut direct -playback records 
at a high level in order to get the best 
possible signal -to -noise ratio. The writer 
referred to previously showed that the 
velocity of the stylus is given in terms 
of the light band width by the formula 

WxN 
V - 

60 
where W is the band width measured 
in centimeters, N the number of revolu- 
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tions of the turntable per minute and V 
the velocity of the stylus in centimeters 
per second. If there is no overload in 
the system the output velocity should be 
doubled when the input voltage to the 
amplifier is doubled. That is, if we plot 
output velocity against input voltage 
the result should be a straight line as 
shown in Fig. 3, if no overload is pres- 
ent when the input voltage is high 
enough to overload either the amplifier 
or the recorder. The input- output char- 
acteristic will deviate from the straight 
line as shown in the dotted curve of 
Fig. 3. Since it is seen from the formula 
that the velocity is proportional to light 
band width the result of plotting the 
band width versus input voltage should 
also be a straight line if no over- 
load is present. The method of making 
the overload measurement is therefore 
as follows : set the oscillator at some 
frequency, say 250 cycles, and adjust 
the voltage on the input amplifier so 
that the light band is increased in 
width slightly over the width shown by 
a blank groove. Measure the voltage 
and band width and plot a point of the 
line as in Fig. 3. Then double the volt- 
age, measure the band width and plot 
the results as the next point. This 
should be continued until the maximum 
desired stylus velocity is reached. A 
smooth curve is then drawn through the 
plotted points. If this curve coincides 
with a straight line through the first 
points plotted the system will handle 
the desired level without overload. The 
frequency of 250 cycles was chosen 
for two reasons. First, it is the point 
where the velocity curve on most stand- 
ard recorders begins to fall off due to 
the amplitude characteristic used for 
low frequencies, and second, it is in the 
range of maximum energy for speech 
and orchestral music and therefore at a 
point likely to be overloaded. It is not, 
however, the point at which the mag- 
netic circuit is most likely to overload. 
The flux density in the armature is 
greatest for constant voltage at the low- 
est frequency. Therefore if it is de- 
sired to record at high level an orches- 
tra having a predominance of low notes 
this measurement should be repeated at 
about 50 cycles. This second measure- 
ment will serve to determine whether 
the overload, if any, is in the amplifier 
or recorder. If overload appears in the 
low- frequency measurement at a volt- 
age level where no overload was shown 
for 250 cycles it can be concluded that 
the overload is in the magnetic circuit 
and not in the amplifier. 

When the input level is raised to a 
point where the input -output character- 
istic deviates from a straight line the 
system begins to introduce non- linear 
distortion. The observation of the 
deviation from linearity of this charac- 

www.americanradiohistory.com

www.americanradiohistory.com


teristic is not an accurate way to meas- 
ure the level of the distortion products, 
but is, however, a good way to deter- 
mine whether they are present. A suf- 
ficiently good criterion is that on a 
carefully measured and plotted charac- 
teristic any visible deviation from lin- 
earity will be accompanied by audible 
distortion products. It is also sufficient 
to be assured that the maximum level 
recorded is on the linear part of this 
characteristic since if this is the case 
no serious distortion will be present. 

MAXIMUM PERMISSIBLE AMPLITUDE 

It is customary to cut all frequencies 
below 250 or 300 cycles at constant am- 
plitude instead of constant velocity. The 
maximum permissible amplitude on any 
record is an amplitude equal to one -half 
the groove spacing. If amplitudes 
greater than this value are cut there is 

.danger in cutting over into the next 
groove. In making the measurements 
described above it is necessary to go 
only up to this amplitude. Consider the 
case of a record spaced at 100 grooves 
per inch. The maximum permissible 
amplitude is .005 inch or .0125 cm. This 
corresponds to a velocity of about 20 
centimeters per second at 250 cycles. 
From the formula we can compute the 
light band width corresponding to this 
velocity for any turntable speed. This 
formula can be written 

60V 
W = 

N 
and for speed of 78 rpm we get 

60 X 20 
W = - 4.9 cm = 1.9 inches. 

78 7T 

Thus it can be seen that for a pitch of 
100 grooves per inch and a 78 -rpm 
turntable the measurements described in 
the preceding paragraph need to be ex- 
tended only to the point where the light 
band is approximately 1.9 inches wide. 

This gives also a very good way of 
determining the proper recording level 
for any system. These values should 
be regarded as upper limits and record- 
ing levels should be kept considerably 
lower. Most recorders are designed to 
work at amplitudes of about .007 cen- 
timeter from 50 to 250 cycles per sec- 
ond and at constant velocity of about 
10 cm per second above this frequency. 
The volume- indicator setting which 
gives a light band width corresponding 
to an amplitude somewhat less than half 
the groove spacing should be marked 
on the dial. During recording the 
needle should not be allowed to swing 
very far past this mark if the recording 
monitor wishes to be sure that no 
groove is cut over into the adjacent 
groove. 

r FREQUENCY RESPONSE III 
FAIRCHILD UNIT 244 FEEDBACK AMPLIFIER 
500 OHM INPUT 600 OHM OUTPUT 

OUTPUT REFERENCE LEVEL *LODE!' 

T1 
-\OVERALL GAIN -76DÁ 

NOISE LEVEL -70 DD BEIOw - 
I REFERENCE LEVEL. 

loo 1000 10000 10000 
FREQUENCY IN CYCLES PER SECOND 

IMAGINE A FEED -BACH AMPLIFIER 

FLAT WITHIN .3 OF A DECIBEL 

FROM 15 TO 15,000 CYCLES ... ! 

From Fairchild's precision -instrument laboratories has come a 

feed -back amplifier which sets a new standard for distortion - 
free range. Designed to meet the demand for greater fidelity in 

broadcasting, recording, playbacks and in the laboratory, it has 
literally amazed engineers who gave it thorough tests at recent 
previews. The specifications speak for themselves: 

Overall gain -75 db. 
Noise level -50 db below "0" level. 
Rated at 23 watts into 500 ohm re- 
sistive load. 
Input impedance Multiple line: 50. 
125, 250. 500 ohms. 
Output impedance: l 6 and 500 ohms. 
Input line volts: 110 to 125V: 50 to 
60 cycles AC. 

Distortion: .3% at rated output. 
Size: Fits 191/2 "relay rack -7 " high 
panel. 2 units -amplifier and power 
supply each this size. 
Cover: Dust cover removable from 
rear -quick release. no screws. 
Accessibility: Front panel remov- 
able by release of four thumb 
screws. All wiring then accessible. 

For full information, send for descriptive literature 

"... it had to satisfy Fairchild first" 

Sound Equipment Division 

AERIAL CAMERA CORPORATION 
88 -06 Van Wyck Boulevard, Jamaica, L. I., N. Y. 
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BROADCASTING 
the fact that you can expand and 
simplify your field work with our 

U. H. F. Portable Pack Transmitter -Cueing Receiver Unit 

2 watts in the antenna and integral amplifier 
for all low level microphones- Batteries self 
contained -Panel Locks on all tuning controls 

Write for Bulletin 386 

RADIO TRANSCEIVER LABORATORIES 
8627 115th Street Richmond Hill, N. Y. 

BilIlTABIE REP 
pow.ilue 4 

THE ACOUSTIC 
COMPENSATOR 

(pat. pend.) 

MALL STAM 

SPRING WASHER 

FLAT WASHERS 

COILED SPRINGS 

FLAT SPRING 

Any Material 
Any .Quantity 

Heat Treating 
t Facilities, 
Spot Welded and 
Tapped 
Assemblies 

Modern Plant 
and Tools 

MDHuo_spring 
,n. D HUBBARD. ßn M. HU9g,p J. A. NUMAR% SKr omM 

672 CENTRAL AVE. 
PONTIAC, MICH. 

170 
With the flip of a finger you can now (1) lower 
or raise the response of the microphone... (2) 
adjust the microphone for most desirable re- 
sponse for close talking or distant pickup. . , 

(3) adjust the system to any "taste room con- 
dition, or equipment. 
MODELS RBHk, RBMk, with Acoustic Compen- 
sator, frequency range 40 to 11000 cps, output, 
-65 db., complete with switch,. cable connector 
and 25' of cable $42,00 LIST 

NEW LOW- PRICED CONTACT "MIKE" 
ModelSKH (hi -imp); SKL (200 ohms) $12.00 LIST 

*Higher or 
lower pitch 
with the 
same micro- 
phone. 

MODELS RAH -RAL, excellent for speech and 
music. Reduce feedback $22.00 LIST 

Write for Complete Illustrated Bulletins and 
Valuable Sales Helps. 

561 BROADWAY, N. Y. MPERITE O. Coble Address:Alkem, New York 
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TOLERANCES ON CERAMICS 

(Continued from page 28) 

sequently, we must expect that, for one 
reason or another, the temperature in 
the kiln will change or, at least, the 
temperature which is read as being in 
the kiln will change slightly. 

Likewise, the way the material is 
loaded from one tunnel kiln car to an- 
other influences final temperature. For 
instance, if you have a very thin wall 
tube, the load on one car is light. That 
may be followed by another car which 
is made up of slats and in that car the 
load will be very heavy. The first car 
absorbs a small amount of heat and the 
next car absorbs a large amount of heat 
and, when those cars reach the cooling 
end of the kiln, one gives up a small 
amount and the other gives up a large 
amount to preheat the gases going to- 
wards the burners. 

Even such slight temperature changes 
produce shrinkage changes. On some 
ceramic bodies a 1.000" dimension 
changes .0005" with each change of one 
degree Centigrade. Other bodies will 
change somewhat less, but in any case 
the fact must be recognized in the final 
size. 

You may wonder why a variation of 
a few degrees makes so much difference 
in the shrinkage. Stop and consider 
that practically all of the shrinkage of 
10% or 13 %, or whatever it may be, on 
the pieces takes place in a range of 
about twenty or thirty degrees near the 
end of the firing cycle. When the ma- 
terial first enters the kiln, the heat 
gradually expands the piece a small 
amount ; then, there is practically no 
change taking place in the piece except 
that the chemically combined water and 
organic matter within the material 
burns out up to 1000 degrees Centi- 
grade. At that point, the minerals be- 
gin to change. From this point in the 
cycle the material gradually decreases 
in size over quite a period of time. At 
the end, however, it is followed by a 
very rapid change in dimensions over 
a small range of temperature and then 
that is followed by a slighter change in 
size as the temperature is increased 
from that point on. 

The reactions in ceramic material in 
firing are influenced by the fineness of 
grinding, the intimacy of the mix, by 
initial forming pressures and by very 
slight changes in the amount of the 
fluxing material. 

Another variation almost beyond con- 
trol in firing tubes, particularly thin 
wall tubes, is the difficulty of keeping 
them round in firing, because the sup- 
port for the tube may not permit it to 
draw inward in all directions equally as 
it shrinks. Most ceramic materials are 
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soft and plastic at the high tempera- 
tures and will stretch instead of draw- 
ing in over some slight obstacle. Thick 
wall tubes have greater strength at 
such a time and will stay round in 
shrinking where thin wall tubes will 
not. That is why they are cheaper in 
spite of containing more material. 

Thin ceramic parts frequently follow 
the contour of their supports and are 
bent in firing. In designing for their 
use it becomes necessary to allow for 
camber or provide for grinding straight 
after firing. Because of the difficulty of 
grinding a material which possesses 
almost the hardness of the grinding me- 
dium, it is usually more economical ini- 
tially to provide in the design for an 
allowance for camber of the fired cer- 
amic parts. 

From the above you can readily un- 
derstand why too close tolerances are 
(expensive. 

Isn't it, therefore, important that the 
design engineer give very careful con- 
sideration to the tolerances actually re- 
quired ? Often their determination is 
most casual. The designer, recalling 
that he can get screw machine products 
or plastics or mica with no subsequent 
change in size, jots down the first fig- 
ures that come to mind -possibly 
±.002" -where he can conceivably be 
far more generous. He forgets the 
ceramic engineers' problems completely 
and specifies in an offhand way the 
±.002 ". You seldom see tolerances of 
±.004" because it seems natural to 
specify ±.002", .005" or ± .010", al- 
though the needs of the job may require 
± .004" instead of ± .002" or ± .013" 
instead of -!- .010". As a result, he 
makes the ceramic part become unneces- 
sarily costly or, perhaps, impossible. 

In good design practice it is desir- 
able, therefore, to secure the ceramic 
part first before completing the final 
dies for stampings which must fit it. 
Usually the design permits slight 
changes in such parts without compro- 
mising the ultimate application of the 
device. 

SPEECH -INPUT UNITS 

(Continued from page 23) 

illustrates still another variation. Tubes 
and components are mounted on a hori- 
zontal subpanel, as in some of the pre- 
viously- mentioned equipments, but the 
tubes are arranged along the rear of this 
subpanel shelf, so that they may be very 
easily reached from the rear. The large 
size (5 ") dual -speed meter is illuminated 
with two small lamps and is marked so 
as to be easy to read under any condi- 

(Continued on page 41) 

New Presto 
RECORDING EQUIPMENT 
FOR STUDIO INSTALLATIONS 

' 

' 

THIS heavily constructed mounting table finished in durable 
black hard rubber enamel will improve the appearance of 

any recording installation. It makes an ideal permanent mount- 
ing for the Presto 61 -C or 6 -D turnable chassis. Measurements 
are -Length 52 ", Depth 32 ", Height 40 ". Two cut outs are 
provided to hold the turntables flush with the table top. There 
is space between the turntables for mounting faders, filter net- 
works, meters, or needle cups. 

'I t 
j N_ 1 E i. 

41117r sI1M MA 

ANEW, 
compact input system for recording, consisting of 

recording amplifier, high frequency equalizer, three chan- 
nel mixer, TRF band pass radio tuner and preamplifier. A 
power supply in the main amplifier furnishes power for the 
radio tuner and preamplifier, operates from the AC line. Equip- 
ment handles two turntables for continuous recording off the 
air, off the line or from the studio. Also simultaneous recording 
on two discs and dubbing. 

Write for catalog giving performance speci- 
fications and prices of individual units. 

PRESTO RECORDING CORP. 
145 WEST 19th STREET, NEW YORK, N. Y. 
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COMMUNICATIONS 
19 E. 47th St., N. Y. C. 
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for each of the undersigned for which pay- 
ment is enclosed at the rate of $1.00 each. 
(This rate applies only on 4 or more sub- 
scriptions when classifications are given.) 
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-I It's a time -worn expression -that phrase "You're 
the Doctor!" It generally means, "I don't want 
to take the advice ... but I guess I'd better .. 
or else something may happen." 

We, the publishers of the liveliest, timeliest tech- 
nical magazine in the radio and communica- 
tions field say, "Get yourself signed up to a 
year's subscription to COMMUNICATIONS." 
The 12 issues will only cost you $1.00 if you use 
the Group Subscription Plan. 

Here is how the "G -S -P" works: A regular yearly 
subscription to COMMUNICATIONS costs $2.00 
-but when four or more men sign up at one 
time, each one is entitled to the half -price rate. 
(Foreign subscribers on the "G -S -P" only pay 
$2.00 each.) 

It is easy to get three or more of your associates 
to join a Group with you. Hundreds of lead- 
ing engineers and technicians have subscribed 
year after year on that basis. Use the convenient 
form on this page. Fill in the names, tear out 
and mail today with your check or money order. 
Renewals and extensions are acceptable also. 

You will read it in COMMUNICATIONS first -the 
important news about all phases of the radio and 
communications industry. Send in your subscrip- 
tion to -day and be assured of getting the big 
June IRE Convention Issue. 

COMMUNICATIONS BRYAN DAVIS PUB. CO., Inc. 
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SPEECH -INPUT UNITS 

(Continued from page 39) 

tions. The meter action is of the high- 
speed type, with provision of a suitable 
damping circuit which tends to "stop" 
the needle at maximum swing, and to 
retard the return in such manner as to 
make possible observations of peak am- 
plitude while at the same time eliminat- 
ing the fatigue which would result from 
trying to follow the motion of a high- 
speed meter not provided with damp- 
ing. In addition to this power -level in- 
dicator, the General Radio line includes 
a rectifier -type VI meter, a small ad- 
justable attenuator, and components 
such as mixer and volume controls. 

REM LER 

Speech -input equipment offered by 
the Remler Company includes a com- 
plete line of amplifier and auxiliary 
units. The panels of the individual 
rack units are of dural, and are finished 
in aluminum -grey lacquer. An unusual 
feature of the arrangement of these 
units is the provision of a combination 
bridging and line amplifier. This unit - 
the Type AR67 amplifier- consists of a 
three -stage line amplifier section and a 
two -stage bridging amplifier section 
combined in a single unit ; in other 
words, a five -stage amplifier with a 500 - 
ohm interstage connection between the 

third and fourth stages from which the 
line output is obtained. In addition to 
this unit, there is a preamplifier -of the 
single rack -mounted type -and auxili- 
ary panels, including a power -supply 
unit for the operation of the Type AR67 
amplifier. Components and tubes for 
the amplifier units are mounted on ver- 
tical subpanels, with the tubes project- 
ing frontward. 

OVER THE TAPE 

(Continued from page 32) 

NEW OFFICES FOR CARTER 
Carter Motor Company have announced 

the removal of their offices and plant to 
1608 Milwaukee Avenue, Chicago. Addi- 
tional equipment has been installed at the 
new plant which will double their capacity. 

DANIEL RECEIVES APPOINTMENT 
W. Ralph Daniel has recently been ap- 

pointed sales manager of Morner Produc- 
tions Inc. For the past ten years Mr. 
Daniel has been with Electrolux, Inc., in 
various sales executive capacities and as 
Personnel Director. Prior to that time he 
was a newspaper man and public relations 
counsel. Mr. Daniel is a brother of the 
late John B. Daniel, well -known N. B. C. 
announcer. 

Morner Productions Inc., plans to add an 
industrial department to its organization, 
contacting those industries not having radio 
advertising connections. 

Frequency Measuring Service 
Many stations find this exact measuring service 
of great value for routine observation of trans- 
mitter performance and for accurately calibrat- 
ing their own monitors. 

MEASUREMENTS WHEN YOU NEED THEM MOST 
at any hour every day in the year 

R.C.A. COMMUNICATIONS, Inc. 
Commercial Dept. 

A RADIO CORPORATION OF AMERICA SERVICE 

66 BROAD STREET NEW YORK, N. Y. 
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Shipments of Turbo Oil Tubing 
Saturated Sleeving- regardless of q 
tity or specifications -are m- - the 
day your order is re 

Remember whe i orde?tj g, that Tubo 
Oil Tubing and : aturet Sleev ing l ad 
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they are thoroughly impregnated 
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WILLIAM BRAND & COMPANY 
268 Fourth Ave., New York, N. Y 217 N.Desplaines St., Chicago, III. 

BRUSH HIGH FIDELITY 
PHONO PICKUP 

COMBINES 
features that make this product ideal 
for numerous playbacks from acetate 
recordings without damaging the record. 

For example, its light weight, adjustable 
from 1/2 to 2 ounces in quarter ounce steps, 
is a decided advantage. It has a low moment 
of inertia and gives a flat response from 30 
to 10,000 cycles -!- 2 db. 

An accurately ground sapphire point and 
an offset head that allows perfect tracking 
play an important part in the perfection of 
this instrument. Write for complete details. 

Price $75.00 Nei- 

The BRUSH DEVELOPMENT co. 
3318 PERKINS AVENUE CLEVELAND, OHIO 
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A SAFE WAY TO CLEAN 
COMMUNICATION EQUIPMENT! 

JUMBO 
"2 -in -1" CLEANER 

BLOWS - VACUUMS - SPRAYS 

Use this safe way to clean delicate 
instruments, machinery, wiring, etc. 
The Jumbo does not disturb even the 
most precise adjustments. Reduces 
"shorts" in electrical systems by 
thoroughly and efficiently removing 
dust and dirt. 

IDEAL 

POWERFUL -high velocity, low - 
pressure air stream. Blows DRY air 
-reduces corrosion and rotting of 
insulation. Gets dirt from "inacces- 
sible" places. 
Used extensively in broadcasting sta- 
tions and communication offices. 
Portable- weighs only 14 pounds - 
easy to operate. 

11/rite Today for Free Trial Offer 

Ideal Commutator Dresser Co. 
1062 Park Avenue Sycamore, Illinois 

Radio Engineers 
who are 

RADIO AMATEURS 
buy a fresh copy today of the 

RADIO AMATEUR 
CALL BOOK 

The CALLBOOK is the only publication that 
lists all licensed radio amateurs in the United 
States and over a hundred and seventy -five 
different foreign countries. 
Each issue also contains a world map show- 
ing amateur prefixes, press time and weather 
schedules, amateur prefixes listed alphabeti- 
cally and by countries and a world time con- 
version chart. 

Complete ... Accurate ... Up -to -Date 
Issued Quarterly 

MARCH ... JUNE ... SEPTEMBER 
and DECEMBER 

Annual subscription $4.00 
Single copies $1.25 

Buy your copy now from your rodeo jobber 
or direct from: 

Radio Amateur Call Book, Inc. 
608 S. Dearborn St., Chicago, Ill., U. S. A. 

ELECTROSOUND OFFICES 
ElectroSound Products, Inc., a distribut- 

ing company opened offices and display 
rooms at 620 North Michigan Ave., Chi- 
cago, on Thursday, April 28. Mr. V. G. 
Geisel, Vice -President of the company, is 
Manager. 

Initially, o n1 y Radiotone Recording 
Equipment will be sold, but other lines of 
sound equipment will be added as time 
goes on. Mr. Geisel, who has just re- 
turned to the Middle West after two 
months spent at the Radiotone factory, 
states that it is only recently that manu- 
facturing facilities have been increased 
sufficiently to permit expansion into mar- 
kets other than the Company's own Holly- 
wood market. A new factory for Radio - 
tone, Inc., is now under construction, and 
when it is finished in June it will step up 
production several hundred per cent. 

HUDSON DIVISION ARRL CONVENTION 
The Hotel Astor, Times Square, New 

York City, will be the scene of what will 
probably be the biggest and most interest- 
ing Amateur convention in Hudson Divi- 
sion annals. The Convention will open at 
Noon, Friday, June 17, and will continue 
through Friday and Saturday with lectures 
and demonstrations by prominent men in 
the radio field culminating in a grand ball 
and banquet on Saturday evening, June 18, 
at which time many worthwhile door prizes 
will be distributed. Numerous contests of 
varied nature will be held during the two 
days of the Convention which should prove 
interesting to all. 

FREED TRANSFORMER MOVES 
Freed Transformer Company have an- 

nounced the removal of their offices and 
factory to 72 Spring Street, New York 
City. The telephone numbers are CAnal 
6 -1190 and 1191. 

ISOLANTITE BULLETIN 
"Isolantite Bushings" is the title of a 

new bulletin recently made available by 
Isolantite, Inc., 233 Broadway, New York 
City. This bulletin covers flanged bowl and 
cone type insulators, conical pair lead -ins, 
wall bushings, deck type bushings, trans- 
former and condenser bushings, small 
glazed and unglazed bushings, insulating 
beads, washers, etc. Copies may be secured 
from the above organization. 

NEW ADDRESS FOR RIDER 

John F. Rider, publisher of servicing 
manuals and books, has moved from 1440 
Broadway to 404 Fourth Avenue, New 
York City. The new offices are between 
28th and 29th Street. 

NEW COMPANY 
Announcement has been made of the 

formation of Greyhound Equipment Com- 
pany, specializing in radio and industrial 
coil windings, with offices and factory at 
1720 Church Avenue, Brooklyn, N. Y. 
Mr. F. K. Coppel heads the organization, 
with Sylvan A. Wolin as representative in 
the metropolitan New York area on domes- 
tic and export sales. 

TELETRAN CATALOG 
Teletran Products Company, 2233 Uni- 

versity Ave., St. Paul, Minnesota, have 
just issued a catalog covering public - 
address accessories and kits, intercommu- 
nicators, centralized radio, and specialized 
sound systems. Write to the above organi- 
zation for Catalog No. 25. 

BAKELITE PLASTICS BOOKLET 
A new edition of the booklet "The Ver- 

satile Service of Bakelite Plastics" has just 
been published by Bakelite Corporation, 
247 Park Avenue, New York. This 16- 
page booklet tells the history of modern 
plastics from the time of their discovery 
by Dr. L. H. Baekeland up to the present 
day, when they are being used by practi- 
cally every industry in one form or another. 
Copies of this booklet may be had upon 
request. 

RCA PROMOTES SHANNON 
Announcement of the election of Robert 

Shannon, Vice -President and General 
Manager of the RCA Manufacturing Com- 
pany, as a member of the Board of Direc- 
tors, was made recently by David Sarnoff, 
Chairman of the Board. Mr. Shannon, 
who is 46 years old and a resident of 
Haddonfield, N. J., has been identified 
with radio manufacturing and administra- 
tion since the earliest days of radio. 

HIRTLE PRESIDENT OF BURGESS 

The Burgess Battery Company has 
elected Mr. Dan W. Hirtle President and 
Dr. C. F. Burgess Chairman of the Board 
of Directors at its annual meeting held 
March 26, 1938. Prior to his association 
with Burgess, Mr. Hirtle was an Assistant 
Superintendent of the American Rolling 
Mills Company, Middleton, Ohio. 

INSTRUMENT BROCHURE 
"When You Can Measure," a 32 -page 

brochure recently published by the General 
Electric Co., tells in brief the contributions 
of General Electric engineers and scientists 
to the important art of measurement. This 
attractive publication describes in pictures 
and in words the story of how instruments 
are designed, constructed and tested. 
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LLsEA Bó RDWAL g 
FOR RECREATION 

// OR RELAXATION 
A 

hooie the Aches 
Here you will find everything to further your comfort and 
enjoyment - outside ocean -view rooms . . . wide ve- 
randas for lounging ... sun deck ... beautiful dining 
room at the ocean's edge ... superb cuisine . . varied 
sports and entertainment. You'll like your fellow guests. 
too, and the delightfully friendly atmosphere 
of the Chelsea. 

SPECIAL WEEKLY RATES 

ATLANTIC CITY 

e 
FROM 

WITH 
MEALS 
& BATH 

ROOM 
ONLY 
&BATH 

Per Person 
2 in a Room 

$g 

$3 

JOEL HILLMAN J. CHRISTIAN MYERS 

:r4* 

JULIAN A. HILLMAN 
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VWOA NEWS 

(Continued from page 30) 

Marconi's followers, as well as of himself, 
may be kept green in one shrine." 

The broadcast was concluded with prayer 
by the Reverend Dr. Doty. 

MONUMENT 

TITANIC MEMORIAL SERVICES were held on 
Friday April 15, 1938, at 12 :30 Noon at 
the Wireless Operators Monument in Bat- 
tery Park, New York City, under VWOA 
auspices. C. S. Anderson introduced our 
President, who in turn introduced the other 
speakers. Precisely the same program as 
was earlier broadcast over the Mutual net- 
work was presented. The Reverend Harold 
H. Kelley, Superintendent of the Seamen's 
Church Institute, led in prayer. A Coast 
Guard Color Guard and bugler, furnished 
through the courtesy of Commander Baylis, 
took part and lent color to the services. 
The speakers who participated in the broad- 
cast also took part in the services at the 
Monument. A public- address system, sup- 
plied through the courtesy of Messrs. 
Poppele and Content of WOR, was used. 
These services were attended by more of 
our members than possibly any other 
similar activity in the past. Several local 
newspapers carried pictures of the services 
on the following day. 

SMOKER 

AT THE SMOKER held at the Castle Garden 
Cafe, New York City, on Monday, April 
4, 1938, a record turn -out of our members 
and friends enjoyed a most delicious 
corned beef and cabbage dinner with all 
the beer you could drink and corn cobs and 
tobacco for all. Among those present : Fred 
Klingenschmitt, recently returned from 
Florida and looking fine ; Peter Podell, 
taking time out from his automobile agency 
in the Bronx ; Arthur Lynch with a couple 
of friends, Bill Filler of Terminal Radio 
and Mr. Grant of Sun Radio ; H. A. Stein- 
berg, who because of his large amount of 
traveling doesn't always get the opportunity 
of attending meetings -obviously enjoying 
the proceedings ; H. T. Hayden, Ward 
Leonard representative and our Member- 
ship Chairman ; the inseparable Messrs. 
Hopfenberg and Davies, who arrived late 
but got their share ; Arthur Rehbein, a 
real veteran of many years who met Davies 
after a lapse of nigh onto twenty years ; 

Dick Cuthbert, a former shipmate of our 
prexy and a real oldtimer ; Bob Frey and 
Joe Appel from up Westchester County 
way ; George Clark, who claims it was 
one of the best affairs ever ; Steve Wallis, 
who took a second portion of the victuals - 
they were that good ; Carl O. Petersen 
with Ray Griswold, who attended his first 
meeting ; Dick Egolf ; A. Stanford of the 
staff of WOR ; Walker of the Mackay 
Marine Department staff in New York ; 

Steve Kovacs and his pal Alexander Vadas, 
both apparently glad they came ; Charles 
Maps, of the New York Telco, up Bronx 
way ; Fred Muller of Collins Radio and 
a former prexy ; C. D. Guthrie, Radio 
Supervisor of the New York office of the 
Maritime Commission ; the "Melody Boys" 
Jack McClosky, Teddy Jacoby and his 
brother and Hugh McGonigle, the prexy's 
brother ; the President and some few 
others. Fred Klingenschmitt obligingly 
officiated at the piano, the boys removed 
their coats and with corn cob in one hand, 
a glass of better brew in the other, they 
proceeded to harmonize in the best "Barber- 
shop" fashion. All in all -a fine party 
enjoyed by one and all. 

QUALITY 

W HATEVER your specific requirements, CALLITE 
Tungsten and Molybdenum wire, rod and sheet have 

tested and dependable quality. Many special shapes or formed 
parts can be made to your exact specifications. Let our con- 
sultants aid you in your problems on cathodes, lead -in wires, 
filaments, plates, grids, spring hooks and other parts for power 
tubes. Be assured of uniform quality by specifying CALLITE 
wherever Tungsten and Molybdenum are used. 

CALLIT 
TUNGSTEN - MOLYBDENUM 

The Callite Products Division, Union City, New Jersey 

How do you want 
your sound mea- 
surement records, 
in PHON or DB? 

This instrument, used by the United States 
Bureau of Standards and many other prominent 
laboratories is quickly becoming the standard 
measuring device for all sound equipment 
manufacturers. 

Write for booklet and other information - 
Demonstration given on request. 

Possibly you are not entirely 
familiar with the advantages of 
one compared with the other. 
Perhaps in your work measure- 
ments by both standards would 
be helpful. Our leaflet explaining 
the advantages of the Phon- 
Potentiometer sound measurement 
method will be sent on request. 

The Neumann Automatic 
High Speed Level Recorder 
quickly, easily and accurately 
makes permanent records of all 
types of electro- acoustic apparatus 
(loud speakers, microphones, am- 
plifiers, etc.). 

It is the only convenient and 
reliable method of recording re- 
verberation time and decay of 
sound -the sound absorbing prop- 
erties of acoustical materials, etc. 

SOUND APPARATUS COMPANY 
150 WEST 46th ST., NEW YORK CITY 
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SMALL SIZE HIGH Q COILS 
Ferranti has developed a series of five 

new standard high Q coils which are 
available in compact form. These coils in- 
corporate a special core structure which is 
said to result in a low leakage field, mak- 
ing them adaptable in filter assemblies. The 
field of these coils is such that they may 
be placed side by side. High Q coils can 
be furnished with any normal value of in- 
ductance over the frequency range of 50 
to 10,000 cycles. 

The accompanying curves indicate the 
value of Q which can be obtained in any 
one type of coil at any specific point in the 
frequency spectrum. The stability of these 
high Q coils with changes in voltage or 
with changes in frequency depends upon 
the design of the particular coil concerned, 
and can only be given for specific coils. 
By consulting following table and accom- 
panying curves the value of Q obtainable 
and the size of the coil for any given f re- 
quency can readily be ascertained. . 

Inductance 
Type Tolerance Dimensions 

1 ± 2% 2% x 29 x 2A" 
2 ±3% 1 /x2 %x2 %" 
3 ±3% x 44, x3 /" 
4 ±5% 1 /x2 /x2 /" 
5 ±5% 1 /xl /x1 /" 
Further data may be secured by writing 

to Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York City.-COMMUNICA- 
TIONS. 

KEN -RAD TYPE 6K8 

Ken -Rad has announced a new tube 
known as type 6K8, a new converter tube 
in a metal envelope. . A triode section 
provided for the mixer in a superheterodyne 
receiver. Improved oscillator performance 
and frequency stability are said to make 
the Ken -Rad 6K8 advantageous in short- 
wave receivers. Since the oscillator plate 
can be operated at the same potential as 
the hexode screen, better operation is ob- 
tained in a -c, d -c receivers. 

For further information write to Ken - 
Rad Tube & Lamp Corporation, Inc., 
Owensboro, Kentucky.-COMMUNICATIONS. 

FEEDBACK AMPLIFIER 
An amplifier and power supply to be used 

as a program amplifier, for audition or 
monitor purposes, recording or public ad- 
dress, or as a measuring unit for labora- 
tory, has been developed by Fairchild. 

The frequency characteristic is within .3 
db from 15 to 15,000 cycles with a maxi- 
mum distortion of / of 1 percent up to 
23 watts, which is the rated output, and 
an overall gain of 75 db. 

Both units are of the same physical size 
behind a 7 -inch panel and can be mounted 
on a standard relay rack. 

For further information write to the 
Fairchild Aerial Camera Corporation, 88 -06 
Van Wyck Boulevard, Jamaica, New York. 
-COMMUNICATIONS. 

PINCOR DYNAMOTORS 
An announcement has recently been made 

of Pioneer's new S series Pincor Silver 
Band dynamotors, designed to furnish 
power- supply for sound systems, police and 
aircraft units, and mobile broadcast equip- 
ments. Data sheets on Pincor dynamotors, 
showing capacities, performance charac- 
teristics, etc., of representative types, in- 
cluding the new S series, may be obtained 
by writing the Pioneer Gen -E -Motor Cor- 
poration, Dept. R -6, 466 West Superior 
Street, Chicago, Illinois.-COMMUNICA- 
TIONS. 
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RECORD PLAYER 
A new record- player instrument for use 

with electrically operated radio receivers, 
and which is said to embody many tech- 
nical improvements, has been introduced 
on the market by RCA Victor. The new 
record -player will be known as Model R- 
93-C. It is equipped with a new type of 
lightweight crystal pickup. Other struct- 
ual and performance improvements on the 
R -93 -C include true -tracking tone arm for 
better reproduction ; a newly developed 
motor with bearings and supports cushion- 
ed in rubber for quiet operation ; volume 
control and power switch in one conven- 
iently placed control ; and a special plug 
for easy connection to receivers. 

This record player is a product of RCA 
Manufacturing Co., Inc., Camden, N. J.- 
COMMUNICATION S. 

LINE EQUALIZER PANEL 
Flexibility of adjustment is claimed for 

a new line equalizer panel, known as 
AmerTran Type F -188. This unit is for 
use in correcting the frequency character- 
istics of circuits for the transmission and 
amplification of speech and music, such as 
used in radio broadcasting and sound re- 
cording. It is especially intended as a gen- 
eral- purpose panel for equalizing lines 
which are not in continuous service, and 
consequently do not justify the installa- 
tion of a fixed. equalizer network. 

Independent selection and equalization 
of high and low frequencies is feature of 
the equalizer. On the low side equaliza- 
tion at 25, 50 or 100 cycles can be con- 
trolled throughout a range of 0 to 25 db 
in eleven steps. The same type of control 
is available on the high side for frequen- 
cies of 5, 7, 8 or 10 kilocycles. There is 
also an 11 -step, 30 -db master attenuator 
which controls insertion loss at 800 cycles 
and determines the maximum available 
equalization. Five controls on the front 
panel are used for quick adjustment of the 
equipment. 

This equalizer is a product of American 
Transformer Co., 178 Emmet St., New- 
ark, N. J.- COMMUNICATIONS. 

ELECTROLYTIC CONDENSERS 

A series of electrolytic capacitors, known 
as the Molanode line, has been announced 
by Magnavox. Simplicity in mounting, 
low cost and standard ratings are among 
the features claimed for these condensers. 
Literature is available from the Magnavox 
Company, Fort Wayne, Indiana. -CoM- 
MUNICATION S. 

TRANSCRIPTION NEEDLE 

A new long -life needle, especially de- 
signed for reproducing laterally cut tran- 
scription recordings, has been announced 
by RCA Victor. It is designated as No. 1 

transcription needle. It is said to play sev- 
eral times as long as the average transcrip- 
tion needle, to be so designed that it will 
reproduce all recorded frequencies without 
loss of quality, and to keep surface noise 
at a minimum. 

To guard against possible imperfections, 
each needle is individually shadowgraphed 
twice. They are of such quality that they 
may be depended upon to reproduce the 
last part of a transcribed program with 
the same fidelity as the beginning, it is 
said. Although the new needle will re- 
produce several programs satisfactorily, 
RCA Victor recommends that it be used on 
two 15- minute programs for best results. 

Additional information may be secured 
from RCA Manufacturing Co., Inc., Cam- 
den, N. J.- COMMUNICATIONS. 
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 For the past 15 years every 
major improvement in the 
electrical alloy art has been 
sponsored by Wilbur B. Driver. 

And in 'Tophet (pronounced 
tof -fet) you are offered the sum 
total of the pioneer's experi- 
ence, skill and good name. 

WILBUR B. DRIVER CO. 
NEWARK, NEW JERSEY 

AMPERE X 
CARBON ANODE 
T NSMITTING TUBES 

AMPEREX 
ELECTRONIC PRODUCTS, Inc. 

79 WASHINGTON ST., BROOKLYN, N. Y. 

SUMMA CUM LAUDE 

Highest honors go to Lafayette's new 
professional amplifying equipment! One 
look at the impressive list of features 
listed below tells you why. But it's when 
you actually try this matchless triumph 
of Lafayette styling, stamina and engi- 
neering that you get the really convinc- 
ing reason for going Lafayette. 

PROFESSIONAL AMPLIFYING EQUIPMENT 

tot away put /2oie 
Probably the most outstanding feature of this Lafayette 
amplifying equipment is its amazing versatility. You can 
use it for an infinite number of combinations -without 
distorting the beauty or streamlined symmetry of the unit's 
design. You'll admire the perfect studio -appearance of 
Lafayette professional amplifying equipment. You'll like 
its trim compactness. Write today for descriptive literature. 

FEpTIIRES 
Beautifully 

designed ed rim 

gray duo -tone any 
All units harmonize in 

arrangem ent 

units completely All front and rear 
shielddee d 

it Wiring by 
All inter-unit 
means of patch n 

All operating controls ° 

panel faces 

n 
pact -no 

Waste space - cramping 

Highest fidelity 
ihroug 

transform- 

ers used 
Pre-amplifiers re- amplifie s 

ion 
croph 

cushion 

mounted -non 
Equalization facilities 

for 

all frequency 
corrections 

WIDE RANGE u 

5 -CH DELLT R 

0," :: ,, l 
. r : 3. t-, \ ; 

NEW FULL RANGE E UALIZER 

1i -WATT POWER STAGE 

P 

o 
ANEL , Z IBEL_Mfl R 

"HUM -FREE" POWER SUPPLY 

T 

a chie 
OFESSIONAL AMP IIFYING EQUIPMENT 

distridutad exclusively dy 

WOOLEN'S RADIO SERVICE In °. 

100 SIXTH AVENUE, NEW YORK, N. Y. 

CHICAGO ATLANTA 

BOSTON BRONX NEWARK JAMAICA, L. I. 
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AMPEREX TUBES 

FCC approval has been received for 
the Amperex type 251A and 270A tubes, 
for use in the final stages of broadcast 
transmitters, at the following ratings : 

Type 270A -350 watts for high -level 
modulation or plate modulation in the last 
radio stage ; 125 watts for low -level modu- 
lation or the last radio stage operating as 
a linear power amplifier. 

Type 251A -500 watts for high -level 
modulation or plate modulation in the last 
radio stage ; 250 watts for low -level modu- 
lation or the last radio stage operating as 
a linear power amplifier. 

These tubes are manufactured by Ampe- 
rex Electronic Products, Inc., 79 Wash- 
ington Street, Brooklyn, N. Y. -CoM- 
MUNICATIONS. 

RCA TELEVISION PARTS 

In line with their policy of encouraging 
amateur interest in television and co- 
operating with experimenters in that field, 
RCA has made available certain additional 
specialized television parts for use by ex- 
perimenters within radius of television 
transmitting stations. 

With the new television parts just an- 
nounced, and other standard parts already 
available, it is now possible for the 
amateur experimenter who is equipped 
with sufficient technical knowledge, to as- 
semble his own Kinescope deflecting cir- 
cuits for use in experimental television 
receivers. In its announcement, RCA 
emphasized that placing of these television 
parts on the market should not be con- 
strued in any way as an announcement by 
RCA of commercial television apparatus 
for use by the general public. The new 
parts, as well as two Kinescope television 
receiving tubes previously announced, are 
being made available for the convenience 
of radio amateurs, experimenters, labora- 
tories and schools who have made inquiries 
for them. 

The new parts listed for sale include a 
deflecting yoke, two power transformers, a 
vertical output reactor, a vertical oscilla- 
tion transformer, a horizontal oscillation 
transformer, a horizontal output trans- 
former, two power -supply capacitors, and 
a power -supply reactor. 

A folder describing these parts and giv- 
ing wiring diagrams is available from RCA 
parts distributors or from the RCA Parts 
Division, RCA Manufacturing Co., Inc., 
Camden, N. J.- COMMUNICATIONS. 

CLIMATITE TRANSFORMERS 

A process of transformer treatment 
which is said to enable transformers to op- 
erate continuously under severe conditions 
of humidity and temperature has been an- 
nounced. Transformers are being sold 
under the trade name of Inca "Climatite" 
and are supplied in both power and audio 
types. 

Outstanding advantages claimed fur these 
units are that they can be built with very 
little increase in size, cost or weight and 
with little difference in appearance from 
the standard types used in commercial radio 
production. Transformers of this type are 
suited to export requirements where low 
weight, small size and minimum price are 
definite considerations. 

Further information may be secured 
from the Inca Division, Phelps Dodge 
Copper Products Corp., 2375 East 27th 
St., Los Angeles, Calif.-COMMUNTCA- 
TTONS. 
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Phelps Dodge transformer. 

Heintz & Kaufman tube. 

NOKOIL SPEAKER 
The new 12 -inch Nokoil speaker shown 

in the accompanying illustration is said 
to be highly efficient. This Model N 12 
HL speaker is furnished in three different 
types : low -frequency type, covering the 
range from 50 to 3500 cycles ; standard 
type, covering from 60 to 5000 cycles ; and 
the wide -range type, 60 to 7500 cycles. All 
three are capable of handling 20 watts con- 
tinuously. 

For further information write to Wright 
De Coster, Inc., 2253 University Ave., St. 
Paul, Minnesota. -COMMUNICATIONS. 

MARION METERS 
Marion Electrical Instrument Co. have 

announced a new line of meters. All of 
these units feature d'Arsonval movement 
of 2% accuracy, large scales, ample torque 
to allow use in any position. Magnets are 
aged both naturally and artifically to in- 
sure stability. One- milliampere meter 
movements regularly supplied with 50- 
millivolt drop, but can be furnished with 
any millivolt drop from 50 up. The meter 
illustrated is the Model 54S with overall 
dimensions of 45/8" x 4- 3/16 ". Barrel 
diameter is 2- 45/64 ", barrel depth 1 inch. 

Literature may be secured by writing to 
P. W. Mack, 1270 Broadway, New York 
City, or from Marion Electrical Instru- 
ment Co., Manchester, New Hampshire. - 
COMMUNICATIONS. 

CATHODE -RAY TUBE SCREENS 
Although the medium- persistence green 

cathode -ray tube pattern is generally used 
in standard oscillograph practice, there are 
other screens available where the applica- 
tions vary from normal requirements. 

For very rapidly changing phenomena, 
there is the short -persistence blue screen. 
For the study of transient phenomena, par- 
ticularly when comparisons are desired be- 
tween them, there is the long -persistence 
time -delay screen. On the latter the pat- 
tern traced by a single phenomenon re- 
mains on screen for as long as a minute. 
If desired, several phenomena may be 
placed on the screen and compared. Also, 
the screen patterns may be readily photo- 
graphed because of their persistency. 

Finally, there is the medium -persistence 
white screen, which provides for black - 
and -white patterns that may be more de- 
sirable than the green or the blue for cer- 
tain types of work. 

These types of screens are available from 
the Allen B. DuMont Laboratories, Inc., 
2 Main Avenue, Passaic, N. J.- COMMUN- 
ICATIONS. 

TYPE 254 GAMMATRON 
The Type 254, shown in accompanying 

illustration, is a triode having a plate dis- 
sipation of 100 watts. The maximum Class 
C power amplifier capability is 500 watts 
output. The Class B audio output for 2 
tubes is 450 watts. 
Filament voltage 5 
Filament current 7.5 
Normal plate dissipation 100 watts 
Maximum plate current 200 ma 
Maximum plate volts ...3,000 
Maximum grid current .. 40 ma 

This tube has no internal insulators, 
uses Tantalum elements, Nonex envelopes 
and Tungsten supports. It is particularly 
designed for ultra- high -frequency opera- 
tion. 

Further information may be secured 
from Heintz & Kaufman, Ltd., South San 
Francisco, California.- COMMUNICATIONS. 
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DAVID M. KASSON L CO., zed Canal St., New York 

4819 8. CAMPNrii AVrNVF. CHICAGO I 

361 
RMANENT MAGNETS 

We make Permanent Magnets 
for All Purposes 

Stamped, Formed and Cast. 
Chrome, Tungsten, Cobalt 

and 
ALNICO" (cast or sintered) 

under G. E. license 

THOMAS & SKINNER 
STEEL PRODUCTS CO. 

1113 E. 23rd ST. INDIANAPOLIS 
LAMINATIONS FOR RADIO TRANSFORMERS 
TOOLS DIES HEAT TREATING STAMPINGS 

CHAS. EISLER'S 
EQUIPMENT HAS PRODUCED 

MILLIONS 

FOREMOST IN THE ELECTRONICS 
FIELD FOR OVER 20 YEARS! 
Charles Elder's equipment fer the produetion 
of radio and eleetronla tubes, Incandescent 
lamps. X -Ray and cathode ray tubes. mer- 
cury switches. photo -eleetrle sells, and neon 
signs has mat the severest demands of In- 
duatry In operating at maximum production 
and minimum lost. If yeti are In the market 
for any of the above or allied equipment 

Ineludlap eleetrle spot welders up to 250 KVA, butt, and are welder, get In touch 
with us. Write for our "rottage and plate working laboratory units" catalog. 

EISLER ENGINEERING CO. 
750 8. 13th ST Fit I T Near Avon Ave.) NEWARK. N. 1 

IEZO- ELECTRIC CRYSTALS 
GUARANTEED A,_c_uratn to BETTER than .01 

.S,'II,/ i'u l I? I I List! 

SCIENTIFIC RADIO SERVICE 
' I he Crystal Specialists Since 1925" 

UNIVERSITY PARK - HYATTSVILLE, MD. 

RADIO IN IT S ENTIRETY! l: "HA" serves the trade w,lh een - need In radin 
complete 16O.paae col slog of nationally known 

,radio receivers, public address. parts, supplies and 

fir' equipment. Orders shipped same day received. 

BURSTEIN- APPLEBEE CO. 
1012 -14 McGEE ST. KANSAS CITY, MO. 

UP -TO -DATE CATALOG AVAILABLE 

Don't Fail to Attend the Annual Meeting 

INSTITUTE OF RADIO ENGINEERS 

JUNE 16 -17 -18 
HOTEL PENNSYLVANIA NEW YORK 

BLILEY 
CRYSTALS 
are 
for all frequencies 
from 20 

Mc. Precision 
hold- 

ers and ovens are 
available for stand- 
ard and special ap- 
plications.... 

Bliley 
Broadcast 

Fre- 
quency Crystals 

are 
approved by the 
Federal Communica- 
tions Commission. 

BLILEY ELECTRIC COMPANY 
UNION STATION BUILDING ERIE, PA. 

INSURE YOUR FUTURE! Start training now in 

PRACTICAL RADIO 
E N G I N E E R I N G 

WRITE TODAY 
FOR FREE 

48-PAGE 
CATALOG 

Do you eccr sit dou-n and "look scut Job in tI 
face'? Are you satisfied with your present position, 
or anxious to get ahead? Today, you cant be satis 
fled, because rapid new developments mean Radio 
s ants men only who are TECHNICALLY TRAINED 

Better Men Get Better Jobs 
Sight now Is the time to start training--so you 
won't be left behind when others go ahead. CREI 
offers you home -training oes easy terms that will 
equip you to keep pace with Radio. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

Dept. CO -3 

14th & Park Road -Washington, D. C. 

COMPLEX ELECTRONIC DEVICES 

PLAYING IMPORTANT INDUSTRIAL ROLES 
The Altec Service Corporation. an organization com- 
posed of scientists. engineers and practical tech- 
nicians. offers a dependable nation -wide organisation 
for servicing all electronic equipment. such as 

photo- electro cell devices, sound transmission ap- 
paratus and industrial vacuum tube applications 
generally. Altee now services 5000 theatres and 
radio stations. Altec Service Corporation, 250 West 
57th Street. New York City. 

ALTEC =77 rla:a-sua:m 

AYLOR VULCANIZED FIBRE 
PHENOL FIBRE 

TAYLOR INSULATION 
TAYLOR FIBRE CO., Norristown, Pa. 

1 
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Advertising Index 

.eros-ox Corp. 
Altec Service Corp. 
Amperes Electronic 
Amperite Co. 
.static Microphone Laboratory, Inc 

Products, Inc. 

WHAT I S AN 
'Ex,wn s i vt' 

VOLUME CONTROL? 

IRC TYPE CS CONTROLS are 
specifically designed for manufacturers 
who look beyond the first cost of a 

control to a substantial reduction in 
the control troubles and failures ex- 
perienced in the past. 

Like most quality products, these 
IRC Type CS Controls are cheapest 
in the long run. They guard against 
the factors that make a control truly 
expensive to a manufacturer . . . high 
field service costs and loss of prestige 
out of all proportion to the cost of 
any volume control. 

Service records indicate that the 
majority of all control troubles arise 
at one point ... the sliding or friction 
contact between the center terminal 
and rotor arm. The IRC Type "CS" 
Control strikes at the heart of this 
trouble for it replaces the "collector 
ring" with a positive connection, a 

silver plated spiral spring rigidly at- 
tached at each end. 

The most rigorous comparative tests 
you care to make will convince you 
that it eliminates the trouble due to 
mechanical abrasion or oxidation of 
metal or lubricant at this vital point. 

Try the I RC Type "CS" Control on one 
model. Keep your own service records. make 
comparisons and convince yourself that is the 

L E A S T E X - 

P E N S I V E 
Control to use. 

The SILENT SPIRAL CON- 
NECTOR. . Another de- 
velopment pioneered and 
perfected by I RC. 

INTERNATIONAL 
RESISTANCE CO. 

41S NORTH BROAD STREET, 
PHILADELPHIA, PA. 
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Waxes 
Compounds 
Varnishes 

FOR INSULATION 

OF CONDENSERS 

Transformers, coils, 
power packs, pot 
heads, sockets, wiring 
devices, wet and dry 
batteries, etc. Also 
WAX SATURATORS 
for braided wire and 
tape. WAXES for radio 
parts. Compounds 
made to your own spe- 
cifications if you prefer. 

ZOPHAR 
MILLS, INC. 

Founded 1846 

I20 -26th Sheet 
Brooklyn, N. Y. 

Astatic Model 0 -7 
CRYSTAL PICKUP 

The Arm Th a t 
Rests on a Cushion 

In this new Crystal Pickup, designed espe- 
cially for modern radio phonograph combina- 
tions, Asiatic Engineers have incorporated 
Axial Cushioning, Offset Head, Groove Needle 
Loading and other new and improved fea- 
tures. Requires only small mounting space. 
Full year guarantee. 

List Price - $10.00 

Astatic Microphone Laboratory, Inc. 
DEPT. M -9 YOUNGSTOWN, OHIO 

Licensed Under Brush Development Co. Patents 
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PAN AMERICAN AIRWAYS SYSTEM 

THE CHOICE OF THE DISCRIMINATING 
PAN AMERICAN AIRWAYS, since its foundation noted for 
its conservatism, its thoroughness in pioneering new air routes 

and its discriminating choice of personnel and equipment, has one 
of the most difficult problems in aircraft radio communication in the 
world. A far -flung labyrinth of ground stations is called upon to fur- 
nish almost instantaneous communication with the many Parr 
American planes in flight over the remote corners of the globe. 

Behind this communication system there has to be an organiza- 
tion of good engineers, good technicians, good operators and good 
equipment. 

In designing, manufacturing and maintaining its communication 
equipment, Pan American has always relied upon General Radio for 
laboratory and frequency measuring apparatus and parts. 

Illustrated is the frequency measuring position at the Pan Ameri- 
can International Marine Airport at Miami ... one of several 
G -R Class C -10 Frequency Measuring Assemblies used by PAA. 

As have many other aircraft organizations, Pan American has 
found that General Radio apparatus can be relied upon ... that it 
is correctly engineered, correctly designed, carefully manufactured 
and rigidly inspected ... that it always fills the bill. 

PAN -AMERICAN USES G -R APPARATUS and so should you 

GENERAL RADIO COMPANY 
Cambridge, Massachusetts 

New York Los Angeles 

PRECISION LABOR ATORY APPARATUS 
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A CLOSE -UP OF THE NEW RCA 833 
Every station wants high efficiency -plus economy! 
And here's a tube that gives you both! Two of these 
RCA 833's, each rated at 500 watts by F.C.C., may 
be used as final r -f stage in one - kilowatt transmitters. 

Low in cost, the new RCA 833 gives you more 
for your tube dollar! 

PERFORMANCE that means 

more fOryourtube dollar 

RESERVE POWER with 100 -watt Tho- 
riated T Filament and Tantalum Plate. 
HIGH EFFICIENCY at HIGH FRE- 
QUENCY through short leads and ex- 
cellent insulation. LOW DRIVING 
POWER with high mu, high perveance 
construction. Uniformity with accurate 
machine -aligned, rigid structure. 

EEEEEEEIEIEEjEEEEEIEEiI'cEiEElctitlEEIEEEEEEEEE.Ec:::c:r.::::_; 

OSCILLATOR INPUT 
OSCILLATOR EFFICIENCY 
OSCILLATOR OUTPUT =TUBE OUTPUT 

MINUS GRID DRIVING POWER 
POWER AMPLIF ER INPUT 
POWER AMPLIF ER EFFICIENCY 
PLATE VOLTS 
POWER AMPLIF ER OUTPUT =TUBE OUTPUT 

25 50 75 00 125 
FREQUENCY- MEGACYCLES 

RCA 833, $8500 
(picture shows tube in actual size) 

Ask your distributor or send 25¢ to 
Commercial Engineering Section, Harri- 
son, N.J., for new 192 page manual -TT3 
-covering technical information on all 
RCA Air Cooled Transmitting Tubes. 

RCA presents the Magic Key every Sunday, 2 

to 3 P. M., E, D.T., on the NBC Blue Network. 

Tao 
RCA MANUFACTURING CO., INC., CAMDEN, N. J. 
A SERVICE OF THE RADIO CORPORATION OF AMERICA 
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